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Cross-Wind landing wheels automatically caster through
an arc of 15° left or right permitting ship to weathervane
into relative wind while wheels roll directly down the runway.

The Goodyear CAJSS-\N\\N Landing Wheel
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Now approved for DC=3’s

Today, DC-3’s can operate success- (Goodyear engineers, the Cross-Wind

fully in and out of single-strip airports, landing wheel is now approved by
regardless of wind direction, thanks to CAA for DC-3’s. See what new fields
the new Goodyear Cross-Wind landing of business this opens for your fleet

wheel. Developed for the CAA by — get full information from:

Goodyear, Aviation Products
Division, Akron 16, Ohio
or Los Angeles 54,
California Ll
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MORE AIRCRAFT LAND ON GOODYEAR TIRES THAN



CREATIVE ENGINEERING

Makers of the Famous M-H
Electronic Autopilot, Fuel Gage,
and Turbo Supercharger
Controls, Standard on Many

Types of AAF Aircraft
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Il the advantages
of the Ball type bearing
plus the original thinking
and craftsmanship of
New Departure.
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BALL BEARINGS

! HMINHEEPGLIEII
| AERONAUTICAL CONTROLS

MEW DEPARTURE - Division of GENERAL MOTORS - BRISTOL, CONNECTICUT
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AXELSON
FIRST CHOICE

TOP FLIGHT
AVIATION EXECUTIVES AGREE

that Axelson engineering and plant
facilities for the production of high
precision aircraft components are
among the finest available,

FOR PRECISION

AIRCRAFT PARTS

such as landing gears, hydraulic struts,
hydraulic actuators, gear boxes, trans-
missions, superchargers and variable
speed drives, alternator drives and
pressure regulator valves, Axelson is
considered first choice by world lead-
ers in aircraft manufacture.

Axelson 15 currently producing su-
perchargers for cabin pressurization
of the Douglas DC-6 airplane. Numer-
ous Axelson experimental projects are
under way, in design stage, production
stage and on actual operating tests.
Axelson engineering maintains con-
stant research to provide more efficient
equipment, combining economy with
finest quality.
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AxeLson

MANUFACTURING COMPANY

AIRCRAFT DIVISION

6160 South Boyle Ave.
Los Anaeles 11, Cal.
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If Service is your job... Demand

e,

For longer-lasting,

better-looking uniforms

Consider how important these two benefits are for your
industrial uniforms and work clothes.

1. Better appearance—Reeves ArmyTwill cuts and
tailors exceptionally well. It washes and irons
well. It’s comfortable to wear, These factors boost
employee morale and build customer good will.

2. Longer wear —means big savings for years to
come, because "first” costs are spread out longer.
Thus the high quality of Reeves Army Twill is
the most economical fabric you can specify!

Reeves Army Twill is a thoroughly tested, high-quality,
combed cotton, Sanforized, fabric. (Residual shrinkage

REEVES BRO'HERS; INC. 54 WORTH STREET, NEW YORK 13, N. Y.

REPRESENTATIVES IN: Akron + Atlanta * Boston * Chicago * Dallas » Los Angeles + Philadelphia + Portland, Oregon = St. Lowis = Montreal » Toronte
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EEVES ARMY TWILL

“FROM COTTON TO CUTTER"

is less than 19%.) Over 100 million yards have been de-
livered to the Armed Services—exceeding rigid Gov-
ernment specifications. It comes in a wide range of vat-
dyed colors fast to sun, water and perspiration. It is one
of many durable fabrics made by Reeves for industrial
purposes. Write for full details concerning your industry.



Airlines build payloads -
... with Confidence

Confidence in airline opera-
tion pays off...in bigger payloads...
bigger profits. Sperry helps airlines
build confidence by supplying equip-
ment that pays off, too . . . in greater
schedule reliability . . . greater public
confidence in commercial flying.

> Sperry has developed, engi-
neered and flight-tested mstruments
which will enable the airline to pro-
vide the kind of service that allows
the passenger to fly comfortablyand re-

laxed...safely, smoothly and on sched-
ule regardless of weather or visibility,

>e Already on many airlines are to
be found . . . the Sperry A-12 Gyro-

6

--.._______-_

pilot* for smooth, level flight . .. the
Automatic Approach Control for
guiding the aircraft to the runway in
all kinds of weather .. . the Gyrosyn®*
Compass and other flight instruments
for accurate information on position
and direction...the Engine Analyzer
to check engine performance during
flight and to save valuable time on

the ground.

o

MEW YORK - CLEVELAND - NEW ORLEANS

« LOS ANGELES

> These and other well-known
Sperry products are designed to help
the airline operator increase his load
factor. ..and keep his fleet operating
economically and with profit.

> Meanwhile, Sperry research and
engineering development keep forg-
ing ahead...improving old products,
designing new ones,

L
TRADEHARE NES, W & PAT, OFF,

SPERRY GYROSCOPE COMPANY

DIVISION OF THE SPERRY CORPORATION » GREAT NECK, N.Y.

» SAN FRANCISCOD - SEATTLE
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' NEWS SIDELIGHTS

Skycoach Success

Pan American Airways' coach service
between New York and Puerto Rico is
raising hob with nonskeds flying the
route.

In a list compiled last year for CAB,
PAA listed 57 uncertificated operators
active on the Puerto Rican run during
1947 or the hrst part of 1948. But
now, one of the nonskeds reports, only
about six irregular operators are still
in business, and practically all of these
have been accused by CAB of flying too
frequently in violation of the non-
scheduled exemption.

Meanwhile, Eastern Air Lines, which
must fly from New York to San Juan
via Miami, indicates it will offer 4
cents a mile DC-4 coach service if it is
permitted to operate nonstop.

Subsidy Law

Enactment of legislation requiring
separation of “service” from “subsidy”
mail payments to airlines by Congress
this session is a virtual certainty., The
proposition has strong bipartisan sup-
port and was given a boost by the
Hoover Commission’s recent endorse-
ment.

Air Transport Assn. last year vigor-
ously fought the separation, but prob-
ably will not at this time. Some effi-
ciently-operated carriers have come
around to the belief that finger-pointing
at the carriers that are “living off” the
government would clear them of the
onus, pave the way for mergers of un-
cconomic carriers, and be wholesome
tor the industry.

At most, ATA is expected to offer
only lukewarm opposition to sepa-
ration.

Transport Fight

T'here 15 evidence of a major realign-
ment of interests in the transportation
held.

Air Transport Assn. has joined hands
with the Assn. of American Railroads
in the Transportation Assn. of America,
launching an all-out campaign to in-
crease the economic stability of the
transportation industry and ward off
nationalization.

Now there is considerable speculation
in inside circles that National Inde-
pendent Air Carriers, representing non-
scheduled air carriers, will join hands
with the Federation of Railway Prog-
ress, headed by active railroadman
Robert R. Young.

Joseph Borkin, Washington repre-
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Price Problem

President Truman's passing
comment on the high cost of mili-
tary aircraft at the USAF Andrews
Field Congressional demonstra-
tion has had repercussions in the
Pentagon.

Since then, several generals
concerned with procurement have
been called on the Pentagon car-
pet and lectured on the need for
economy in handling aireraft pro-
curement funds and the taxpayers’
dollars. Some observers believe
that the cost of military aircraft
has risen higher than required by
price rises in labor, materiel and
increased complexity of design,

Watch for increased emphasis
on the need for a performance
budget in the National Military
Establishment that will detail in-
vestments in each type of military
effort rather than the present sys-
tem that made it impossible for
the old Air Transport Command
to compute the cost of its opera-
tions or give a clear idea of what
any particular component of the
services really costs the taxpayers.

sentative of the Federation, also repre-
sents NIAC. A few years back, Young,
who controls several roads as board
chairman of the Allegheny Corp,
stalked out of AAR with a barrage of
criticism — “banker-controlled,” *“non-
competitive,” “unenterprising,” “‘gov-
ernment subsidized.”

Young's objections to AAR follow
the line of NIAC's objections to ATA.
He has made slow progress, however,
toward his objective of building up a
coast-to-coast rail empire by purchases
and crushing the “AAR trust.” Justice
Department has supported both Young's
case and NIAC's case.

Lanphier for Whitney

Washington observers are watching
for significance of the shift of Tom
Lanphier, into C. V. Whitney's job as
Assistant Secretary of the Air Force.

Lanphier, a World War II fighter ace,
former Air Force Assn. president, and
now a Boise newspaper editor, has been
active in Air Reserve affairs and re-
portedly has the backing of Floyd
Odlum and Jackie Cochran.

Whitney has been under fire in-
ternally in USAF for his handling of Air

Reserve matters. Whitney, a former
Pan American Airways director, will
become Undersecretary of Commerce
where he will be superior to both Assist-
ant Secretary John Alison and CAA
Administrator Del Rentzel, Grant
Mason, Whitney's assistant in the
Pentagon will move with him to the
Commerce Dept.

Fat Lobby

Two of the organizations reporting
the biggest expenditures over the past
year under the lobby registration pro-
vision of the 1946 Congressional Re-
orgamization Act are '%mnspﬂrt:ltiun
Assn. of America and Assn. of American
Railroads.

TAA reported an expenditure of
$273,194: and AAR, $126,639. TAA's
legislative activities are directed by
Clarence Lea, former chairman of the
House Interstate and Foreign Com-
merce Committee, who makes a salary
of $35,000 a year, and Donald Conn,
who earns $50,000.

TAA recently announced that it had
engaged Dr. John Frederick, former
member of the professional staff of
House Interstate, at a salary of $10,000
a year for part-time work.

Air Tramps

The "tramp"” merchant marine of
the air envisioned by former CAB
Chairman James M. Landis is gradually
being developed on a world-wide scale
by U. 5. certificated and noncertificated
airlines.

Pan American’s C-46 cargo opera-
tions to Latin America are taking a leaf
out of the newspaper adventures of
Steve Canyon.

Some other operators, such as
Alaska Airlines, Seaboard & Westem,
Iransocean and Trans-Caribbean, which
are barred by CAB regulations from
making common carrier passenger flights
from the U. S. to other countries, have
developed a flourishing business flying
from foreign point to foreign point.
Iistablishment of the new state of
[srael has resulted in unpublicized con-
tracts for the transportation into Haifa
of Jews from Europe, Aden (Arabia)
and China.

Trans-Atlantic contract flights in
support of U. S, military commitments
i Europe are expected to continue at
least through this fiscal year, Develop-
ment of President Truman’s “global fair
deal” presumably would open new
horizons for tramp operations,



Torrington Needle Bearings Specified
AVIATION CALENDAR

For Lighter Design and Longer Life

Muar, S-10—Institute of Radio Engineéars
Convention, Hotel Commodore, New Yark
ity

L
Mar. 10—Joint meeting NXew York section I I d M t l
TAS, EAE, MeGraw-Hill Building Audi- n n lan o orc c es
torium, 430 W, 42nd St, New York City.

d [ ]
ectrical disconnect panels Mar, 10-10—Anaual meeting of Americas
Society of Tool Engineers, Hotel Willlam

Fenn, Plitt=hburgh.

Mar. 10-12—Neventeesnth annual mestingeE,
American Soclety of Tool Engineers,

b Hotel Willinm Penn, Plttsburgh.
y Mar, 13—Air show and aviatlon review,

Faradise Aviation Corp. Paradlse Air-
1rt, Pho#nix,

,.F"

Mar., 14-18—Symposiom  on  engineering
research, Center Tor Continuation Study,
University of Minnesota, Minneapolis

Mar, 1A—Annual natlonal alreraft propul-
glon meeting, Hotel Carter, Cleveland,
pinsored by TAS

ressurized o
Pbulkhead panels =

Muar, 22—ICAD African-Indian ocean alr
navigation meetingg, Alglers,

Var, 20-24—Alr Transport Assn., annual

[
[/ airline engineering and maintenance con-
ference Continental Hotel, Kansas Clty.
Apr. T1-13—3ociety of Automotive Engl- A ;
neers nathonal aeronautie and alr trans- J EL-___I
port meeting, Hotel New Yorker, New . 4 . s s ; :

4 o Yark. The new Arrow and Scout Motorcycles arce Liuslgnt*d throughout for Needle Bearings tuke the Jar of rough tl[hﬂg at high rotating
Burn y pressurize bulkhead Apr. 11-15—Western metal congreéss and ]igllllri.*:-::n power, sialety and eoonamy h}' Indian Motocyele Com- 5;|J-L=t'-|:i!-'. in the rear wheel hub (above) and the front wheel hub.
panels feature positive locking of individual exposition, Shrine Convention Hall, Los pany, To withstand severe shock loads, reduce friction and secure With their full complement of small diameter rollers, Needle Bear-
connections in the connector sockets; easy circuit identification. Angeles, compact design, Indian specifies Torrington Needle Bearings—22 ings take less space and provide higher radial capacity than any
Pins for connection fo panel are made for the popular Apr. 11-10—Western Metal Congress and in the Arrow and 24 in the Scout. other comparable anti-friction hl_*uring.

: : Pop Fxpositlon, sponsored by Amerlean Socl-
conductor sizes. Several sizes of panels are sty for Metnls, Shrine Civie Auditorium,
available. Approved by USAF. Los Angeles, Calif

Apr. Ig-20—Magnexium  Assn., annual

anrineg mesting, Edgewater Beach Hotel, 2?50 __"
{Chicago, . i

Apr. 19-20—=F1fth annual meeting of the
Magneslum Aszn., Edgewnter Beach Ho-
tel, Chicaga.

Apr. 18-21—AlEE southwest distriet meel-
ing, Baker Hotel, Dallas, Tex

Apr. 24-27—American  Assn.  of  Airport
Executives sonventlon, Oklahoma City,

Apr. 20-30—5ixth 1AS personal airerafl
meeting, Hotel Allls, Wichita.

Moy 2-4—Znd annuxl meeting of the Alr-
port Operators Coanell, Denver,

May 18—Xational Fire Protection AZEnD,
committes on aviaton and alrport fire
protection, Falrmont Hotel, San Fran-

iy,

Burndy UMBILICAL DISCONNECTS -
for guided missiles, and DISCONNECTS

for disposable fuel tanks, can be

&5 ¥
.

) - : ; iy 18-21—Society for Experimental Stress : : - z :
designed to specifications. Stundard types are supplied to Analysis, spring meeting, Hotel Statler, More |;'-""'Pﬂwﬂl* per pound is delivered by the new Indians.  Manufacturing economy is assured by the easy installation of
5 w15 I i _'I_' 4 ' 1 '.JJ- 1 g 1 s 7 E T3 " v B B 1 " T8 8 21 rullf 1 1 ! =}
accommodate a variety of conducters for many voltages and currents. Fetnotly Mo rl;.f::::;::ﬁl:: EETI':;_:{::!. ::ttrl s ::'L'.‘L”LI Hfit'l?ngh b timitr::ng?{:l:.mr.un. i;'t eCle Beavings 1n tE,ImFIE’ casiy f’:hnmt?d. hmlﬁm&ﬁ‘ lifmﬁ;]t
: . . T LT asntinge | F= : i 5 e DUERLEE SH0E IE'l"l.'l_" UIRRELSHLELE STADLIRY, 5= CATmMgs Mean opera ]ﬂg CCOTICHNICS, TOO—ITINTImumnm atiention or
hese disconnects consist of two parts, a stationary anel and | May 28-24—Annual meeting of the Mag gl AR - : | ¥ 08 KL dp{ ks »

T ; : RIS P nestuin  Assn., Edgewater Beach Hotel, suring efficient sealing with the standard oil closures pressed in maintenance and lubrication. Past experience indicates these ef-

an expendable portion which can be jettisoned by an Chicago, behind thein. ficient bearings will serve the life of the motoreyeles,

electrical or mechanical release mechanism. Muy 23-20—Eighth national conference, So-
clety of Aeronauticnl Welzht Engineers,
Ine., Biltmore Hotel, Dayton,
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Lightweight design, high capacity, long service life and economical

At iy oy gl ek e L [AS, Royal Aeronautical Society, Hotel production can be yours with Torrington Needle Bearings. Our en-
T A S o ,,h E: ‘Im_-k “ht s b gineers will be glad to help you adapt these compact anti-friction
A units to the requirements of your equipment. Write us today,
June 4-8—Fourth annual air fair and in- Thue TorrincTON EDMFJ’EHYJ TUI‘Tillgtﬂ", UDI‘II‘I., or South Bend 21,

dustrial exposition, Shawnes, Okla,

Ind. District offices and Distributors in Pl‘il'li,‘iljﬂl cities,
June 20-24—AlEE, summer general meet-

ing, New Ceean House, Swampscott,
Mew Yark 54, M. Y, Mass,

WESTERN BRAMCK: Vernem 11, Calll. CANADA - Canadian PICTURE EREDITE;I TORRI “GTO

Line Materfals, Lid., Teruate 13, FOREIGN : Fhillps Expart 19 TISAT: 1% tepublic, Wide World:

Corperation, New Yark 17, N 1. 15—Piasecki; 36—Pratt & Whitney; 39— Needle o Spherical Roller « Tapered Roller
= | PAA,

N #£0/f BEARINGS

Straight Roller - Ball - Needle Rollers




Can you identify

these flying boats?

(each is a milestone in aviation history)

in May, 1919. It was powered by four Ford Liberty engines,
normally carried a crew of six. You're right if vou called it the
NC-4. (U, 8, Navy phow)

3 In 1942 American Overseas Airlines (then American Ex-
port) was first line to span the North Atlantic non-stop. In ships
like this, 28 passengers reached Europe 1514 hours out of New
York. Name: Vought-Sikorsky VS-44-A ( Excalibur).

2 With accommodarions for 32 passengers, this flying boat
covered Pan American’s South American routes, beginning in
1934. Its engines were 700-h.p. Pratt and Whitney Hornerts.
It's a Sekorsgy 5-42. (Pan American World Airwavs photo)

4 This transport version of a famous Navy patrol bomber has
four P&W engines of 1,200 h.p. each. It can do more than 200
m.p.h., has a range of more than 3,500 miles. It's the Convair
PB2Y-3R Coronado, built by Consolidated Vulree,

3 Present world's distance record for flving boaes is held by
this Navy giant—4,748 miles non-stop. On its regular run be-
tween Alameda, Calif., and Honolulu it carries an average pay-
load of 1914 tons. It's the Martin built JRM-2 Caraline Mars.

ANOTHER IMPORTANT "milestone” in aviation
history has been aluminum. It's depended upon more
and more to lift heavier loads, fly them farther.

Today there's a major new source of this versatile
metal: Permanente Metals. Less than three years old,
it's already producing Kaiser Aluminum at the rate
of one-quarter of a billion pounds a year.

At the same rime, Permanente Metals is setting
high standards in the industry for consistent high
quality, dependable service, on-tume deliveries.

That's why today, every mayor U. 8. aircraft buslder
consistently nses Kaiser Aluminum!

Permanente Metals

PRODUCERS OF

kaiser Aluminuim

SOLD BY PERMANENTE PRODUCTS COMPANY, KAISER BUILDING, OAKLAND 12, CALIFORNIA ... WITH OFFICES IN:

Atanta * Chicago * Cincinnan * Cleveland * Dallas * Detroir = Houston -
Minneapolis * New York + Oakland + Philadelphia -

Indianapolis « Kansas City = Los Angeles » Milwaukee
Portland, Ore. * Sale Lake City * Searttle » Spokane * St, Lowss * Wichira
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NEWS DIGEST

Global Nomnstop Flight

An Air Force B-50 last week com-
pleted the first nonstop flight around
the world, refueling in flight four times
during the course of the 23,450-mi,, 94-
hr. journey. Flight was an operational
training mussion of Strategic Air Com-
mand and began and ended at SAC's
Carswell Air Force Base, Ft. Worth,
Tex.

The plane was refueled by B-29 tank-
ers (Aviation Week, Feb. 21) over
the Azores, over Dhahran, Arabia, over
the Philippines and the last time above
Hawaii. An operational combat plane
drawn from the 43rd Bomb Group, the
B-50 was piloted by Capt. James Gallag-
her and carried a crew of 13. It was
armed with 12 50-caliber guns, but no
ammunition or bombs. Fuel tanks were
installed in the bomb bay.

DOMESTIC

Personal aircraft shipments in Janu-
ary of ten companies reporting to Air-
craft Industries Assn. numbered 152,
valued at approximately $796,000. Four-
place planes numbered 113, two-place,
39. Cessna topped the month’s sales
with 54,

Caroline Mars, Navy flying boat,
twice broke record for number of per-
sons carried aloft in airplane. On one
trip from Alameda Naval Air Station
(near San Francisco) to San Diego, it

carried 207. On return hop, it carried
222. Previous high was 169, carried by
German Dornier DOX 1in 1929,

FINANCIAL

Ryan Aeronantical Co. reports profit
of $356,603, after taxes, for fscal year
ended Oct. 31, 1948, on sales of %7.-
948,411, Backlog was $11,700,000.

Bendix Aviation Corp. reports earn-
ings of $3,102,625 for the first quarter
of its fiscal year, ending Dec. 31, 1948,
on income of $49,586,998. Both earn-
mgs and sales were substantially above
those for the same period of the preced-
ing year. Backlog on Dec. 31 was $157
million.

FOREIGN

Peruvian International Airlines sus-
pended operations and went into volun-
tary bankruptey on petition fled in
U. 5. District Court in New York Citv
by group of small creditors. Future of
line is in doubt until bankruptey hear-
ing, sometime within week or ten days.
Reportedly, debts total about $4.800.-
000 against assets of between $2-4 mil-
lion,
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> Convair's XC-99 transport, world's largest landplane, will probably wind
up in Strategic Air Command as a transport unit for support of the mobile

long range striking force now being built around Convair's B-36B and
the Boeing B-50.

> Northrop's XF-89, all-weather twin-jet fighter, is now undergoing exten-
sive flight testing at Muroc. The giant fighter, which weighs more than
a fully loaded DC-3, has a top speed of better than 625 mph,

> Boeing's XB-47 Stratojet bomber will undergo some redesign in its pro-
duction version. This version will follow the present order for 10 of the
six-jet bombers off the Wichita plant’s production line and will have a
gross weight boosted from the present 125,000 Ib. to close to 200,000 1b.

Bulk of the added weight will be to accommodate additional fuel and
the structural beef-up.

> Several new versions of the omni-range type navigational aid are now

nearing flight test stage. These new type omni-ranges have solved several
of the accuracy problems still puzzling the Civil Aeronautics Adminis-
tration Technical Development Center at Indianapolis and offer promise

of far greater accuracy than has been possible with the CAA-developed
omni-range.

» De Havilland Aircraft of England has signed a contract with the Swiss
government to license manufacture of 100 twin jet de Havilland Vampire
fighters in Switzerland. Swiss will build the Vampire-6 powered by a
Goblin engine with 3300 Ib. static thrust. In addition the Swiss will
buy 75 Vampire-6 fighters from de Havilland’s British plant.

» Canadair Ltd. of Montreal is interested in building the Douglas DC-6
with either American or British made engines, Canadair will complete

its present orders for the Canadair Four before summer. This transport
is now selling for $735,000.

> Air France is watching the test program of the French SE 2010, 140,000
Ib. airliner scheduled for use by that airline on its intemational trunk

routes. The SE 2010 is powered by four 3500 hp. engines and has a fuel
capacity of 7000 gal. It will carry 108 passengers in seats or 60 in berths
on the version design for trans-Atlantic service and 160 passengers on a
version to be used on shorter hauls in Europe and Africa.

» Navy is studying the possibility of using a single electronic computing
machine, centrally located, to handle the entire radar warning net
around the U, §. Device would not only receive and interpret detection
data from the net but would automatically caleulate interception courses,
dispatch Rghter units, alert others, etc. The device, as contemplated,
would plot intercept vectors continually according to the changes in
course, altitude or speed of the enemy attack. Some experts foresee little
practical difhculty in the design of such a machine, which wonld comprise

the long-awaited central fire control station for future “push-button”
warfare.

»U. 8. Geological Survey, Dept. of Commerce, has contracted for the
operation of three helicopters in Alaska during the summer completing
the aerial mapping job begun last summer. Stewart Sales Corp., Indian-
avolis, Ind., will operate two Bell helicopters in the vicinity of Anchorage.
A-F Helicopters, Los Angeles, will operate one Bell helicopter in the
Junean area. Coast and Geodetic Survey is also asking for bids to be
onened Mar, 15 for mapping operations throughout Alaska. CGS is
asking alternately for one four-place or two two-place helicopters.

» High security classifications covering some guided missile production
contracts now being issued are presenting problems to some West Coast
airframe plants, whose production officials technically can’t discuss con-
tract details with anyone but who must do so in letting component sub-
contractors know what their accessories needs will be. Aircraft factories
which previously have been delivering “hand made” experimental mis-
siles to military services now are beginning to plan mass quantity produc-
tion lines.

INDUSTRY OBSERVER
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Convair's Delta-wing Model 7002,

USAF Reveals 3 New Supersonic Planes

Latest jet-rocket fighters show results in

field of high speed flight research.

By Robert McLarren

Translation of supersonic flight re-

search into combat aircraft 1s revealed
in a trio of new U. 5. Air Force super-
sonic interceptors. These three new
planes are the Lockheed XF-90; Re-
public XF-91, and an experimental fly-
ing model used in the Convair XF-92
project.
» Supersonic Pro —The three air-
craft represent a design program aimed
at covering the most promising solutions
to the supersonic speed problem. All
have two features in common: a wing
designed to alleviate the wave drag of
supersonic speed, and composite turbo-
jet-rocket power. Some borrowing from
German wartime research is inevitable
in the designs but substantial refine-
ment in detail together with a wholly-
U. S. contribution—inverse taper—is con-
tained in the designs,

Lockheed's XF-90, most conventional
of the three, features thin, swept wing;
two Westinghouse 24C turbojet engines
and two 1000 Ib. thrust rockets for
short-duration acceleration. With a
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sonic top speed, highly producible struc-
ture, and a designed-for-the-purpose
equipment layout, it is believed to hold
first preference in the procurement pic-
ture. Prototype 1s nearing completion

at Burbank.

> Inverse Taper—Republic’s XF91 is
a tadical departure from familiar high-
speed design and features inversely-
tapered wing in which the tip chord
i5 substantially greater than the root
chord. This wing is designed to solve
the perplexing problem of premature
tip stalling at low speed of the conven-
tional swept wing. By shifting the lift
distribution tipward, Republic engineers
—led by chief engineer Alexander
Kartveli—believe they have solved the
problem of preserving aileron control
at near-stalling speeds, when it is
needed most.

The increasing tendency towards thin
wing prohles has increased the problem
of stowing the main gear and recent
tendency %1;15 been to use thin, large
diameter wheels. Republic engineers
switched to small, tandem wheels in
each main gear alleviating the stowage

problem while increasing the footprint
area on soft runways.

Problems of structure and fuel capac-

ity necessitated the stowage of the re-
tracted gear outboard near the wing
tip, which aggravates the wing struc-
tural design problem.
» Rocket Motors—Internal layout of the
XF-91 is similar, generally, to the F-84
Thunderjet fighter, with the intake duct
bifurcated around the pilot and re-
joined forward of the General Electric
J]-47 turbojet engine developing nearly
6000 1b. thrust with water injection.
Alternately, the engine may be an Alli-
son J-35 which, with water injection,
produces 5500 Ib. thrust. In addltmn
four rocket motors are mounted in a
vertical arrangement at the extreme tail
ol the airplane, two above and below
the turbojet tailpipe. These rockets
can be used either for takeoft assistance
or for highspeed acceleration at sonic
speed.

XF-91 has a span of about 30 ft. and
15 more than 45 ft. long. It weighs
15-20,000 Ib, and has a maximum speed
of Mach number 1.0. It is equipped
with pressurized cabin, seat ejection,
s'mplified cockpit layout and two 20mm
cannon, mounted in the nose. Upon
r:nmpletmn of taxi tests at R::publms
Farmingdale, L.I. plant, it will be
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loaded aboard an Air Force transport
and flown to Muroc Air Force Base,
Calif, for initial test flights hil Carl
Bellinger, Republic chief test pilot.
> Delta Wing Model—Although the
Delta-wing Convair Model 7002 is a
revised flying mockup, the tiny craft
represents USAF and Convair design
thinking on the XF-92 jet-rocket fighter,
further development of which has been
cancelled. ¢ original design, with
an estimated top specd of 1165 mph,,
or Mach No. 1.75, was to have been
powered by a ramjet engine with a
series of ducted rﬂﬂkel: motors for
takeoff and acceleration to supersonic
speed. This rocket installation makes
use of a jet augmenter tube, similar to
that used on the Convair-Liner ex-
haust system, to accelerate air into a
highspeed jet that produces additional
thrust over that of the rocket alone.
P Seck Data—In addition to the com-
plex development problems posed by
l'h{: radical powerplants, the problem of
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the Delta-wing was not thoroughly
understood and it was decided to build
and test a flying mockup of the design
to obtain stability and control data on
the Deltavwin}g_l configuration. The re-
sulting research airplane is the Convair
Model 7002, which has made more
than 20 successful test flights.

Model 7002 is powered by an Allison
J-35 centrifugal-flow turbojet engine de-
veloping 5200 Ib. thrust with water
injection. Since it is to be used only for
low speed (400-450 mph.) stability tests,
rockets are not fitted.

» Aids Construchion—The Delta-wing
13 a logical conclusion of the effect of
combined sweepback and low aspect
ratio, which must be used in combina-
tion as the sweep angie is increased. It
also reduces the structural problem
posed by large sweep angles by permit-
ting a straight, lateral spar across the
trailing edge. This spar provides the
stiffness required to prevent wing tor-
sion from changing the local lift co-

S, =

efficient and thus compromising the
efhciency of the wing.

By sweeping back the wing to 60
deg., the critical Mach number is raised
well into the supersonic realm and the
drag nse of supersonic speed 15 delayed
and alleviated. These highspeed ad-
vantages are accompanied by serious
low speed problems that are now bein
explored by the Model 7002. Althou E
the Delta-wing configuration is not su%:v-
ject to the tip-stall propensities of the
simple swept wing, it presents severe
low-speed stability difficulties. One of
these is an extremely high stalling angle
that may require the pilot to nose the
airplane up as high as 30 deg. before
touchdown in order to obtain maxi-
mum lift and, therefore, minimum land-
ing speed. The Model 7002 is pro-
vided with a heavy tailskid to prevent
damage to the jet tailpipe during such
high angle landings.

» Tailless Problems—Location of the
control surfaces along the trailing edge
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precludes the use of flaps with a fur-
ther reduction of maximum lift. The
two trailing edge surfaces act as elevators
when moved in unison and as ailerons
when operated differentially. The Delta-
wing layout thus takes on many of the
problems of the tailless airplane, with
the exception of directional stahiii?r,
which is provided by a large, swept fin
and rudder.

The Model 7002 is of all-metal con-
struction with a single nose air inlet
for the turbojet engine. The duct is
bifurcated around the pilot and re-
jcined at the inlet to the engine im-
peller. All fuel is carried in the fuselage,
which restricts the 7002 to a very short
duration of about 30 min. Extremely
close frame spacing has been used in
the fuselage to provide shell stiffness.
» Ejectable Seat—Pilot's seat is eject
able, canopy folding upward and rear-
ward on hinges placed aft. Wing struc-
ture features a front spar swept back
with nose ribs normal to the leading
edge and main ribs parallel to the
fuselage reference line. Control sur-
faces are fabric covered, making neces-
sary external horn balances on the lower
side of the elevator and the port side
of the rudder.

Long-travel oleo struts are used on
the landing gear to absorb the high
vertical impact loads of landing. Nose
wheel retracts forward into clam-shell
doors and the main gear folds out-
board into the wing, where it is cov-
ered by large fairing pancls upon re-
traction. Model 7002 is completely
instrumented as a research airplane
with a multi-channel telemeter antenna
mounted in the air separator of the
imtake duct. Aarspeed head 15 located
alop the fin out of reach of the conical
shock wave that would be created by
supersonic flight of the craft.

Air Force has no immediate plans
for further development of the Delta-
wing configuration pending outcome of
tests on the 7002,

Hughes Flying Boat
Damage Discovered

Serious damage of unknown origin has
been discovered in the tail assembly of
Hughes Aircraft Co.’s giant flying boat.

Howard Hughes told Aviation
WEEK that the interior structure of an
elevator, rudder and ribs in one tab had
been extensively damaged to a degree
which would have been critical and
could have caused a crash had it gone
unobserved until resumption of flight
tests.

Extent of the hidden damage, found
several weeks ago by workmen installing
vibration test equipment, was disclosed
last week. Hughes has discussed the
matter with the Federal Bureau of In-
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vestigation, but refused to say whether
sabotage was suspected.

Taxi tests of the Hying boat may be
resumed this month as soon as it has
been equipped with new reversible-pitch
Hamilton Standard propellers.

Duning the year the plane has been
m dock since its hrst flight, Hughes re-
portedly has spent approximately $2
million on modifications, The Civil
Aeronautics Administration ofhce at
Los Angeles indicates that up to 50
changes have been made.

Major changes include installation of
a “flying tab” dynamic control system
in addition to the boat’s original hy-
draulic control system; reduction of
eight throttles to four; replacement of
pneumatic engine controls by electric
controls; general revision of instrument
panels and engineer's console, and in-
stallation of special fume seals on the
flizht deck to protect the pilot against
smoke in event of fire inside the plane
during flight.

Schildhauser Resigns

Capt. C. H. “Dutch™ Schildhauser,
USN (Ret.), has resigned from the
Glenn L. Martin Co. to enter private
consulting work. He served as head
of the Navy's flying boat design branch
during World War II and was serving
in the sales department of Martin at
the time of his resignation.

Skyecoach Expansion

Capital Airlines is seeking CAB
permission to expand its highly-
successful skycoach operations.

The company, which inaugu-
rated low-cost New York-Pitts-
burgh-Chicago flights last Novem-
ber (Nighthawk route), now plans
to provide similar service between
New York and the Twin Cities
via Pittsburgh, Cleveland, De-
troit and Milwaukee starting Mar.
24, and between Washington and
Chicago via Pittsburgh, Cleveland
and Detroit starting Apr. 1. Like
the original Nighthawk operation,
Capital’s new skycoach flights wall |
leave their terminals between mid-
night and 2 am. Fifty-nine pas-
senger DC-4s will be used, and
fares will be about 4 cents a mile.

Northwest Airlines has asked
CAB authority to open skycoach
service between New York and
Seattle via Minneapolis and other
points on Mar. 24 with 56-pas-
senger DC-4s (AviaTion WEEK,
Feb. 21), Thus Capital and NWA

ist-class business on the New
York-Twin Cities run.

may soon be competing for tour- |

Military Deliveries
Rose in 1948

Military aircraft production rose
steadily during 1948 according to de-
livery higures of the U.S. Air Force and
Navy. .

Total military production increased
from 11,400,000 Ib. of airframe weight
during 1949 to 25,143,500 Ib. in 1948.
Monthly deliveries to the services rose
in a steady curve during the year to a
peak of 3,276,600 Ib. for December,
1948. These deliveries reflected only
slightly the increased aircraft procure-
ment funds voted by the fnal session
of the 80th Congress in the spring of
1948.

Bulk of the deliveries under that pro-
gram will be reflected in deliveries dur-
ing the last half of 1949 and reach a
peak in 1950.

Following are the 1948 monthly de-
liveries of military aircraft to both
USAF and Navy expressed in airframe
1b.:

L R R PR 1,253,600
TR RNT NSy 7 X 1,464,800
Marth ..cvvrenrmens sre 1,267,700
s S S 1,207,900
L R P . 1,425,600
JUGE o000 mismsiingsn 2.837.000
(1 R P 2,363,600
BUE . o R A 2,660,100
Benk: s 3,002,600
L RSP o ey [ ey 1,735,000
4 AN W ot e 2,646,000
o A P ) 3.246,000
Total (Mb) ...t 25,143,500

Andrew Willgoos Dies,
P&W Chief Engineer

Andrew V. D. Willgoos, 60, chief
engineer, Pratt & Whitney Aircraft,
died suddenly of a heart attack while
shoveling snow at his suburban Hart-
ford, Conn., home.

The noted engine designer was one
of the original employees of Pratt &
Whitney, joining its founding members
in 1924 in the design of the hst
“Wasp"" engine. He continued as chief
research and design engineer through-
out his long period of service.

Although titled chief engineer,
Willgoos devoted all of his time to
“dreaming” mnew and more powerful
powerplants as director of a small ex-
perimental design group. He was per-
sonally responsible for the warhime
Double Wasp and the Wasp Major,
first four-banked 3000 hp. aircooled en
gine to reach production. Andrew, and
his brother Thomas, who became P&W
chief of production during the war,
were sons of immigrants, acquired skill
as master machinists, and preserved
their interest in precision machine work
thronghout their careers.
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New Helicopter Sets Speed Mark

Seven-place Piasecki XHJP-1, designed for use by Navy
on ships, achieves unofficial record of 131 mph.

A new unotheial helicopter speed
record of 131 mph. has been set by
the Piasecki XHJP-1, a twin rotor ex-
perimental model designed for the
Navy.

Tﬁe XHJP-1 mark was set in runs
over a calibrated course at Piasecki’s
Morton, Pa., plant. Official world rec-
ord is held by the British Fairey Gyro-
dyne at 124.3 mph. American record is
14 mph. set by a Sikorsky S-51.

> Fleet Competition—Latest Piasecki
model 15 in competition with the
Sikorsky HJS-1 for acceptance as the
standard Navy helicopter for fleet use.
Nayy plans to use this type for ship to
shore and ship to ship communications;
rescue work; observation; and personnel
transport. It must be suitable for oper-
ations off aircraft carriers, battleships
and cruisers. Navy currently estimates
it will need 186 of this type helicopter.

The XHJP-1 is of all metal construc-

tion to reduce vibration and features
tandem counter-rotating rotors fore and
aft and a large vertical fin for direc-
tional stability. It carries a crew of two
and fve passengers and is equipped
with internal rescue hatch and hydraulic
lift for hoisting litters directly into the
cabin,

> Fits Elevators—Overall dimensions
are designed to fit any carrier elevator
without folding rotor blades and any
cruiser elevator with blades folded. Di-
mensions with blades folded: 31 ft. 7
inches long, 9 ft. 4 inches wide and 12
ft. 6 inches high; with blades extended
it is 39 ft. 3 inches long and 30 ft.
4 inches wide,

It is powered by a Continental
R-975-34 radial engine rated at 525 hp.
for take-off. Engine is air cooled through
an intake in the vertical fin with ex-
hausts expelled below the fuselage.
Single engine drives both rotors. Flat

Ground view of the XHJP-1
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rotor blades are made of steel tubin
with plywood covering. Twisted all-
metal blades will be added to later
models with an expected increase in top
speed to 145 mph.

» Cruise at 114 Mph.—Present cruising
speed is 114 mph, at 75 percent of
power, The XHJP-1 has gone into suc-
cessful auto-rotation at 126 mph. It has
a 1600 fpm. rate of climb and has
flown up to 16,000 ft.

Crew seats are mounted side by side

in the nose. DEEEEH was begun in
late 1945 with the first model Aying in
March, 1948. Two models are cur-
rently at Naval Air Station, Patuxent,
Md., where they have been undergoing
evaluation tests with the Sikorsky HJS-1.
Navy decision on the fleet type heli-
copter is expected around Mar. 15,
» Fasy Maintenance—The XHJP-1 fea-
tures built-in steps for easy access to all
parts of the fuselage and blades and
numerous access panels for simplified
maintenance, The power package can
be changed as a unit, Eﬂnggmatiﬂn of
the fuselage was designed for simple
manufacturing requiring only single
curve skin forming for most of the ex-
ternal parts.

The XHJP-1 is also a flying scale
model of the XA-16, a U. S. Air Rorce
experimental transport helicopter with
detachable fuselage.

Election Void

Results of a union shop authorization
election lost by the CIO United Auto-
mobile, Aircraft and Apgricultural Im-

lement Workers at four plants of
‘orth American Aviation last August
have been set aside by the National
Labor Relations Board.

Reason: the election, conducted by
mail, was mismanaged by the regional
NLRB director. Many employees did
not get ballots, and little more than
half the workers voted.

This was detrimental to the union's
interest because, under the Taft-Hartley
law, a majority of the eligible employees
have to approve before the union may
bargain for a union security clause in
its contract. The vote was 6314 to 2457
for a union shop, but since 15,532 were
chgible, the 6314 favorable votes was
1453 short of the necessary number,

Goodyear Plant

Goodyear Tire and Rubber Co. has
announced plans to open its plant at
Litchfield, Ariz., for the manufacture of
gas envelopes for the prototype of the
N type blimp to be built for the Navy.

Operation will employ about 100
women, and is expected to be a fore-
runner of an expanded program, A. J.

Thomas, Goodyear company president,
reported.
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CAB to Wipe Out Airline Losses

New policy statement lays down heavy 1949 program

including studies of routes, feeder life, freight rates.

By Charles L. Adams

For the first time in over two years,
the nation’s scheduled airlines are fly-
ing above the Anancial overcast,

The Civil Aeronautics Board, in per
haps the boldest action of its history,
has moved to wipe out the domestic
carriers’ 1948 losses and has charted
a 1949 program for fostering sound
cconomic conditions in the industry.
CAB acted to strengthen the airlines
fellowing White House scrutiny of the
Reconstruction Finance Corp.’s study
of the carriers’ short and long-term
financial requirements.

» WAL, NEA Probed—Besides offer-
ing six domestic trunklines and a feeder
$7,808,000 in retroactive mail pay, it:
® Instituted investigations into the
route systems of Western Air Lines and
Northeast Airlines similar to the dis-
memberment proceeding now underway
against National Airlines. The Board
will determine whether mergers with
other carriers, purchases, modifications
or interchange agreements.

® Announced plans whereby TWA,
American, United, Northwest and other
carriers which suffered heavily when
Constellations, DC-6s and Martin
2-0-2Zs were grounded will have their
lesses amortized through mail pay.
* Wamed feederlines which EEI;JI:: not
activated their routes that they will be
oidered to show cause why their author-
izations should not be terminated.
Short-haul carriers now in operation
will be offered a five-year renewal of
their certificates, with possible modih-
cations, if satisfactory progress 1s ap-
parent: other feeders will have to show
cause why their franchises should not
be terminated upon expiration.

e Lannched a probe to determine
whether because of uneconomic con-
ditions the public interest requires
alleration, amendment, modification of
suspension of certificates authorizing
service between Chicago and Washing-
ton; between Washington, Detroit and
the Twin Cities; and between New York
and Detroit. By July, the Board hopes
to complete a thorough study of the
domestic route pattern so that remedial
action can be taken on other links where
competition has proved excessive.

® Ordered an investigation into the
reasons for differences in mail pay re-
quirements of the “Big Four”"—Ameri-
can, Eastern, United and TWA—to de-
termine to what extent, if any, these
differences may be occasioned by un-
economical and inefficient management,
and to explore remedial action to be
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taken by the Board or the carriers to
decrease dependence on subsidy.

¢ Began a study to determine the feasi-
bility of additional joint use by the cer-
tificated trunklines of ground operation,
trafhc, sales and other facilities to pro-
nwote more economical and efficient
service and decrease the need for sub-
sidies.

¢ Initiated an investigation into the
cost to the domestic trunklines of carry-
ing mail and into the factors which
enter into the determination of fair
mail pay.

® Declared it would explore the pos-
sibihties of air coach operations. The
Board said it would expedite its cur-
rent cases involving new first and see-
ond-class services to Alaska and Puerto
Rico and would set down for early
hearing applications for certificates to
conduct regular transcontinental coach
Hights.

® Reported that Board officials and
RFC will maintain close cooperation
with respect to airline financial needs
so that consideration of loan applica-
tions may be expedited.

¢ Authorized a survev to determine
whether the Board shculd prescribe just
and reasonable class rates for airfreight
and to determine what the class rates
should be. Decision on the airfreight
route case should be issued this month.

» Action Applauded—Industry reaction
to the policy statement was favorable.
W. A, Patterson, a severe critic of
CAB during the past year, commended
the Board for its positive and aggressive
action. Air Transport Assn. President
Emory 5. Land told Aviarion Week
the Board’s move holds great promise
of strengthening and stabilizing the
airlines—if the plans can be imple-
mented with reasonable speed.

In announcing its ambitions pro-
gram for 1949, CAB said its principal
objective is the “complete return by the
ar: transport industry to a sound and
profitable condition from which it can
withstand the ordinary vicissitudes of
economic fluctuations.” The Board
said the period of postwar readjustment
iz drawing to a close as indicated by the
large degree of equipment replacement
which has occurred, the increasing sta-
bilization of air traffic, and by the fact
that transitional operating deficits are
being progressively offset by operating
cconomies and mail pay adjustments.
» Mail Pay Awarded—Eight of the 16
domestic trunklines—Braniff, Capital,
Chicago & Southern. Colonial, Con-
tinental, Delta, Eastem and Inland-—-

sliowed operating profits for 1948 prior
to CAB's latest series of orders. And
Mid-Continent has been offered a new
mail rate that will put it well in the
black.

Among the carriers still showing

deheits, CAB proposed granting United
Air Lines $2,902,000 in retroactive mail
pay, TWA $2,748,000. Northwest $1,-
134,000, National $337,000, Northeast
505,000 and American $233,000. In
addition, Challenger Airlines, a feeder,
was offered $149,000 more mail com-
pensation to relieve its critical finaneial
condition.
» Grounding Costs Amortized—CAB
admitted it had been wrong in believing
that grounding costs of new aircraft
types would not be of such magnitude
as to require special mail pay allow-
ances for their reimbursement.

According to rough estimates by

CAB, TWA lost at least 52 million as
a result of the Constellation grounding
in 1946, while American and United
lost similar amounts when their DC-6s
were grounded late in 1947 and dur-
ing most of the first half of 1948, The
Board will amortize the grounding costs
over a five-year period, paying $400,000
annually as a special temporary mail
rate to each of the three carriers. Losses
suffered by NWA in the 2-0-2 ground-
ing have not yet been determined.
P Strike Losses Studied—The $337,000
in additional mail pay offered National
Airlines does not include an allowance
for losses attributable to the 10-month-
long pilot strike last year. CAB said it
is not yet prepared to consider the
question of whether deficits incurred
by carriers as a result of labor disputes
will be allowed for rate-making pur-
poses. But NAL's new temporary mail
rates do include compensation for the
DC-6 grounding.

Tumning to the feedzrs, CAB said

the entire short-haul program will be
re-examined during the coming year.
It emphasized that until it can be de-
termined which feeders should be con-
tinued, all of the carriers are entitled to
adequate government support,
B RFC Assistance Needed—The Board
believes that some domestic or overseas
carriers are i need of interim hnancial
assistance other than that which can
properly be provided through mail pay.
Aid cannot now be obtained from
equity hnancing or private loans.

Becanse of this situation, CAB is
looking to the Reconstruction Finance
Corp. for help (A) through loans to
carriers to provide working capital and
to finance the purchase of new equip-
ment and facilities; and (B) through
participation in voluntary financial re-
organizations involving refunding of cer-
tain indebtedness or other adjustments
in a carrier's financial structure. The
Board expects some airlines to ask
for RFC loans “in the near future.”
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SERVICE

Royal Pakistan Air Force cadets now in base of Hawthome Flying Service. Pakistan

training are shown at the Craig Field, Fla,,

Pakistan Airmen Get U. S. Training

flag flies with U. S. colors.

Hawthorne Flying Service has contingent of 22 cadets
studying seven-month advanced flying course.

Halfway round the world from home,
22 cadets of the Royal Pakistan Air
Force are taking a flight course at
Hawthome Flying Service’s Craig Field
base, Jacksonville, Fla.

The Hawthorne-Jacksonville cadet
course is an interesting flight training

phenomenon in the U.S. in 1949, al-
though back in World War II days,

Beverly Howard’s Hawthome school
and many other civilian flight schools
gave primary flight courses to approx-
imately 200,000 AAF pilots.

Howard's wartime school at Orange-

burg, §.C., was the last civilian cadet
school to close. It operated from Oct.
4, 1941, to Oct. 13, 1945, and trained
5024 American and French aviation
cadets during that period.
» More Classes Seen—Ken Brugh, Haw-
thorne-Jacksonville manager, and FIt.
Lt. Zafar Chaudry, of the RPAF, are
directing the seven months course for
the Pakistan contingent, which may
be the frst of several to be trained at
Jacksonville.

Hawthome has provided five flight
instructors for the Pakistanians, headed
by Milton Weeks, flight director. A
ground school course is headed by
Walter Clark.

The contingent is divided into two
groups of 11 men each. One group
had received over 30 hr. flight training
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on Tiger Moth biplanes before leaving
Pakistan. Second group had received
four hours flight training on tha Tiger
Moths,

> AT-6s Used—At Jacksonville the more

Pakistan cadets training at Hawthome Fly-
ing Service, Jacksonville, get 15 hr. Link
trainer time. Above, chief flight instructor

advanced group has started out directly
in North American Al-0 type tramers
and will get from 150-170-hr. Hy-
ing time in these plancs during their
course. The less expernienced second
group takes from 25-40-hr. time in
Boeing PT-17 biplane trainers and then
graduates to a 150-170-hr. course in
AT-06s.

Flight curriculum for the Pakistan
cadets includes day, transition, and
night flying, night and day formation
flying, and tactics.

Ground school course mcludes over
200 hr. classroom instruction with 15
hi. Link trainer time for each cadet.
Before a cadet graduates he will have a
thorough instrument flight course, in-
cluding 39 hr. under the hood. Of
this, 15 hr. will be Link trainer time.
» Course Comparison—Beverly Howard,
president of Hawthorne, says the course
15 planned as comparable to the USAF
and RAF single engine advance training
course for cadets. Training of the Pakis-
tan group is not as difhcult as the war-
time Hawthorne experience of training
French cadets, since all the cadets
accepted for the Pakistan course were
ru:::EJirEcl to speak good English.

irst group of 11 cadets is expected
to be graduated June 10 and the sec-
ond group July 10. The Pakistan
students stay at Jacksonville Beach,
seven miles from the airport, and com-
mute by bus, reporting for duty at
7:30 am. daily. Curriculum allows time
for drill and other military require-
ments.
» Other Hawthorme Activities—In addi-
tion to being the only military cadet
program carried on by a civilian flight
training school in this country, the
Jacksonville operation is unique in that

Milton Weeks starts one of the Pakistan
students on his first Link instruction. Flight
training is in AT-6s. -
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BRIEFING FOR DEALERS & DISTRIBUTORS

FARM AND BUSINESS SURVEY—A survey currently being made by
the Personal Aircraft Council of Aircraft Industries Assn., among 2000
farm plane owners and 2000 business plane owners is expected to give
the hard-pressed manufacturers some additional insight into customers’
requirements, And a special question addressed to :ﬁe users is likely to
provide some additional evidence in support of GI vocational flight train-
ing, The question seeks to determine Enw many employers in the group
| addressed consider the ability to fly a plane an important qualification
for prospective employes.

PURDUE SHORT COURSE—Next in the list of short courses in
aerial dusting and spraying which have been conducted at various state
schools in the winter season, preparing for greater volume of work this
spring and summer, is the Purdue University two-day course Mar. 10-11
at Lafayette, Ind.

Subjects: Insect, weed and disease problems; chemicals, uses and limita-
tions; aerial equipment, legal aspects, CAA and state relations, use of
the airplane in agncultural production, and a forum on operational
problems of dusting and spraying by aircraft.

EXCLUSIVE GASOLINE FRANCHISE—CAA is asking aviation
industry comment on a proposed revision of regulations governing sale
and delivery of gasoline and oil at airports participating in the Federal
Airport Aid program. The new circularization follows criticism of the
existing Part 550 of Administrator’'s regulations, which allows airport
sponsors to grant or exercise an exclusive right to sell aviation gasoline
and oil on their airports but assures to all aircraft users on the airport
the right to purchase gasoline and oil off the field to be delivered for
their own use,

It is provided however, that the airport sponsor may charge a reason-
able fee representing services in connection with delivery of gasoline
I and oil. Views of airport operators, fixed base operators, airlines, state,

county and municipal associations and oil companies are asked in the
circularizations.

I PIPER LANDING LIGHTS—Aircraft Accessories Co., which handles
installations of optional extra equipment at Lock Haven for Piper air-
planes is making available a CAA approved landing liﬁht installation for
the PA-14 Family Cruiser and PA-12 Super Cruiser. It will be installed
in a new Family Cruiser before delivery at list price of 560, or a kit
‘ can be purchased for field installation at $36 list.

Installation fits into leading edge outboard of propeller disc, and
includes two sealed beam units—one directed for taxiing and one for
landing, of 100,000 candlepower each.

BENDIX RADIO SALES UP—Sales of Bendix personal plane radios
for January, 1949, were 50 percent better than in the same month in
1948, J. W. Colvin, aviation radio merchandising manager for the Balti-
more Bendix division informs Aviation Week. Colvin said 75 per-
cent of the radios were going into airplanes a year old or more.

He attributes the sales increase, which defies the down trend in new
planes sales, to the fact that owners are secking to get greater utility
from their planes and see the need for radios. Colvin also reports that
a sizeable portion of Bendix business is replacement for other makes of
radios.

542 GOOD AIRPORTS—Certificates of “Good Airport Operating
Practices’” were awarded to 542 airports in 29 states, in the 1948 NAA
airport contest. Oddly, California, with the largest number of planes
| and pilots, qualified only one airport.

Leading state was Indiana, with 93 airports. Second was Nebraska with
72 airports. Oklahoma ranked third with 56.

National Assn. of State Aviation Offcials, American Assn. of Airport
Fxecutives and Airport Operators Council cooperated with NAA in dis-
tributing the judging sheets to a total of 6000 airports. Fields qualifying
for the certificate were expected to comply fully with a specihed list of
required good practices, and to meet at least half requirements in a

second list of desirable but not essential practices.
l —ALEXANDER McSURELY
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it is being conducted in addition to
the Hawthome base’s regular civilian
aircraft service operations. Craig Field,
is Jacksonville’s Municipal Airport No.
2, a wartime Navy auxiliary field, where
Hawthorne installed its own facilitics
to take advantage of the paved runways
inherited from the Navy.

Hawthorne has a small administra-
tion building, restaurant, classrooms,
administrative offices, a large 100x105
fr, hangar and a row hangar with 10
1-hangar stalls. Here, in addition to
the cadet program, Brugh carries on his
regular airport service, gas and oil,
shop, parts, supplies, and civilian Hight
training and charter service, following
the routine of the ordinary fixed base
operator.

Towa Clinic

More than 200 midwestern Hight
operators attended the aerial spraying
and dusting clinic held in conjunction
with the lowa flight Operators Assn.
meeting is Des Moines recently.

Dr. Harold Gunderson, lowa State
College entomologist, advised that with
proper timing the corn borer could be
controlled with aerial spraying and
pointed out that the ability of the air-
plane to cover large territories rapidly
was important in attacking this pest.
Spraying in the midwestern area 1s
needed principally for corn borer, grass-
hopper and weed control.

Harry Lind, lowa agriculture secre-
tary, urged that pilots engaging in spray-
ing and dusting be required to pass a
simple examination on use of chemicals
and their effects on various crops. Com-
mittees were named to consider legisla-
tion and self-regulation by the operators.

Earl J. Howard, Ames, was elected
president of the lowa operators, with
L. A. Straley, Clinton, as vice president,
and Virgil Cline, Shenandoah, secretary-
treasurer.

Clinic was sponsored jointly by the
operators, the Towa Aeronautics Com-
mission and lewa State College.

More Farm Flying

Rapid growth of agricultural aviation
achivities, including spraying, dusting,
and seeding, is seen in NATA analysis of
records showing 779 flight operators in
the U, 5.—an average of approximately
16 to a state—now engaged in these
activities.

Califormia leads the state with 96
operators; Texas is second with 82; and
Florida third with 50. Other leading
states: Kansas, 47; lowa, 35; Illinois,

33: Arkansas, 29; Colorado, 28: Wash-

ington and Nebraska, 26 each.

The analysis was made on a basis of
CAA and Department of Agriculture
figures, in connection with the oper-

ators’ development of an agricultural
activities division of NATA.
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Cold or fouled spark points won’t stop
heater or de-icer ignition when you use
General Electric aircraft transformers.
These compact, 400-cycle units provide an
unfailing high-voltage arc.

New improved shielding prevents radio
interference over wave bands between 10
kc and 200 mc. All ratings are corrected for
power factor.

GENERAL ELECTRIC
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THITON. ..

and de=icers

G-E aircraft transformers are available
for prompt dehivery for both single- and
twin-ignition, with 70 Va and 100 Va capac-
ity. Net weights range from 614 to 13 lbs,

For details on the complete line of Gen-
eral Electric aircraft transformers, contact
your nearest G-E sales office, or write for
Bulletin GEA-4866. Apparatus Dept., Gen-
eral Electric Company, Schenectady 5, N.Y.

A11-42
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5 MNavw's lockheed P2V

l--::reﬂ varsions of the U.

Search-Patrol Plane are cooled by

Clittord Faother-
VWaight All-Aluminum Oil Coolers. The PZV's are the first
search-patrol planes ever designed "lrom the ground up™
for the Mavy. One of this series, the “Truculent Turtle"
nolds the world's non-stop disfance record of 11,238
statute milas tor a flight from Perth, Australia to Columbus,
Ohio in the fall of 1944, Production of the P2V's & un-
der way ot lockheed Aircraft Corporation Foctory al

| . -
Burbant, Lalitornia,

The Lockheed P2V joins a distinguished group of
modern conventional and jet-propelled aireraft now ben-
efiting from the superior weight-strength ratio and ac-
curate pre-testing of FEATHER-WEIGHT all-alum-
inum o1l coolers.

Clifford’s patented method of brazing aluminum in
thin sections and the thorough testing methods used in
Clifford’s wind-tunnel laboratory ... largest and most
modern in the aeronautical heat exchanger industry . ..
contribute to increasing popularity of Feather-Weights.

Inquiries concerning Feather-Weight All-Aluminum
Oil Coolers are invited. CLIFFORD MANUFACTURING

GLIFFORD

ALL-ALUMINUM ©OIL COOLERS

FOR AIRCRAFT ENGINES

COMPANY, 561 GROVE ST., WALTHAM 54, MaAss. Division
of Standard-Thomson Corporation. Offices in New York,
Detroit, Chicago and Los Angeles,

II
|ALIFurm=mi | Ii ;

!ﬁm

Ajrgraii \ g I| ateam Trap
Hallows . IJ

Al - Alurminum
I:'I.':.ﬂdrlzgl
il Cooler

Bellows E Aprembly
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ENGINEERING

Powerplant Failures—Causes and Cures

Analysis of lightplane
engine mishaps points
way to safer operation,

By Fred E. Weiek®

One of the recognized problems ol
personal aircraft operation is the ever-
present possibility of powerplant fail-
nre— parhcularlv vital in night flying or
under mstrument conditions when il
15 necessary to reach a prepared air
port,

The importance of the problem is
]thhghtﬂd by an analysis of personal
plane engine failures during 1947,
which indicates that the situation de-
serves a determined effort to improve
the rehiability of powerplants used in
personal flying.

The study was limited to 1947 be-
cause 1t was desired to consider present-
day engines as far as possible; and sufh-
cient data to afford statistical signifi-
cance were available from that single
year,

The analysis was made possible by
the cooperation of the Bureau of Safety
Investigation of the Civil Aeronautics
Board in furnishing the data, which in-
cludes all recorded powerplant failures,
tor engines up to 200 hp., leading to
accidents involving at least major dam-
age to the planes.
® Basis of Analysis—"The study includes
1353 accidents— 1/7 of the total of
9253 non-air-carrier mishaps recorded
by the CAB for the year. Results of
these 1353 accidents are summarized
as follows:

e 1286 resulted in forced landings.

® 311 destroyed the planes.

e S0 involved serious injury to persons
on board.

® 36 caused fatal injuries.

Thus, nearly all (94 percent) powe
plant failures resulted in forced land
ings. One in four of the planes involved
was a washout Inrmpldth destroyed).
And one accident in each 12 caused
either fatal or serious injury to persons
on board. These hgures indicate the
relative seriousness of the accidents.

The proportions remain approxi-
mately the same for all of the various
types of powerplant failure that oc-
curred, including engine structure, fuel,
lubricating, igmition and control sys-

* Director, Persomal Alrernflt Hesearch
Center, Agricultural and Mechanical Colleapea
of Mexas
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NON-AIR-CARRIER POWERPLA

(ENGINES UP TO 200 HP.)

NT FAILURES DURING 1947

Injury Index Damage
-
g - = ﬁ . %
Items of Conslderation ¢ <£%E i ! 3 =
T 3 g 3 : £ B E ¥ g
= we = ™ £ __; o -
L W = o - = - .
ENGINE STRUCTURE
Crankease Asssmbly
Cylinder hold down studs failed . ., ... | L3 1 [ 1
Cranlcease nose pection broke off | [ | 1 1
Subtotal. ... ..... 2 " = v
Cylinder Assembly
Spark plog insert louse I I ] I |
Spark plug insert blew out . ... ... 5 L ] i . i T
Cwlinder failed 2 [y 2 2 *
Subtotal . 11 | L(h 2 Q4 I3
Piston Asaembly
Split...... | ¥ | ] |
WrHstpinfailed. ... ..... . 0niieas L I ' b i | !
Failed, undetermined L ] 5 | b i
Subitotal 12 | I 1 | 0y |
Connecting Hod
Broke L [ ¥ I | T 0 4 0§
Valves
Stuck 0 ih 4 | 1 4
Burned off | [ | | |
Stem broke., . 3 I 3 K K
Swallowed by engine | [} I I 1
Hydraulie lifter {ailed I [ ] | ]
Rocker arm failed. I [ 2 i | |
Failed, undeterminedd 1 1 | 1
Sublotal | | 14 Lk | 12 11
Crankshaft Assembsly
B o il e e AL A f Ly ! 4 i i i
lmproper cranksholr gear in=tallation 1 1 1 1 | |
Subtotal...... i S TP T th I ] | 5 5
FUEL SYSTEM
Fuel Lealknce
Tank...... : 2 A 2 [ i -3
Faulty or broken fuel line 7 A § i 3 | f
Braoken gascolator A A A 2 1 4
Subtotal . . ' | 1 0 ii i 11
Restriction to or Below ."'qlrrllll'll-
Fuel Flow
Contained water. . . LY \ i 47 B! e L
Contatned ddet . ... -0 - iciiagans 15 A i | o 1% i4
Clogged {ual lina. a4 A 3 . 4
Fuel tank strainer clogged I A | | |
Gasoolator sereen plugged I A | | |
Ajr tight gas cap not remosved ] A | I I
ina cap Installed backwards . . ... .., i A | : 1 i
Afr and/or vapor lock ] 1 4 3 M |
Engrine starvation due to failure -uf AYH-
tem to supply carburetor with fuel
while supply is low 1 1) 0 3 x it
Subtotal , . b 1y | 5 ril L i T
Hrimer
Cipen . i p'- 2
Worked loose B B ¥ | 5 5
Subtotal 8 & | = =
(Continuwed on page 32
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tems, propeller, accessories and unde- Injury Index  Damage | T T i
» Iailure Breakdown—A portion of the 3z 7 =
o : . : Items of Considerarion - 2% | = L
data furnished by CAB is given in the 2 2E - = = . 2E
accompanying extensive tabulation. A E éhn”: g 3 g g = EH T T
. . " 2 - = e . =
these striking divisions:
. Carburetor
li_uE]I S}'E’tE”] """ SR I 920 Ineffective carburetor hent - . LB B S by | 5 170
lial'lgll'IE Structure .. .... 53 Nonapplication or improper applica-
I__ul]rir.'ﬂting 5-?5':':“1 gz, ,.l,':l." tion of carburetor heat . . ',!ﬁl; |: i in it q | 2 714 284
Tontal . =, g ; 1 L . L
Propeller Assembly .... 19 ST e T 7 E ¥ e o
Igl]itiﬂl'l S}'Etflﬂ ....... 18 I;Jml lonse _ e I :1.. | i |
Control System ....... 12 Flaat failed. ... . ... 3. A | S ~
Miscellaneous ........ 5 Air intake ulﬂmimli SpREn 1 A ; A *
Frnei Acces il Mixture control plate [ni T A I 1
Ngine Accessories .. ... 3 Maadin vy worked loss. : - : A a 2 |
. R St Improper idling adjustmient.......... & A | i 5 i
' rmuned. . 1,077 | ailed, undetermined, .. ... 000 u - 1 = i fi
Total Dete ] 1,07 Failed, und ed 4
lTotal Undetermined 276 T _ — =
o= Bobtelal. . i iovansbvimnisnnasmsess 19 ] 25 4406 70 400 4040 -
Total 1.353 Fuel Valve Trouble STILL HIGHER PERFORMAMCE. MNew landing STILL MORE ROOM. Head and leg room Lo STILL GREATER COMFORT. New ventilating-
AL scuistimr e y 333 Fuel selector handle shaft broke. ..... | ! 1 g gear doors and fairings combine with more spare for four big people! Rear seat 1s 6-in. hf:.'itmg system chunpuls more fresh or warm
These figures show that % of the e t,'“; : k’:u'tfl_mm 8-l s : ;: : : : powerful 205 h.p. engine to deliver cruising wider, and features new [limousine-type fold-  air to every corner of the cabin. Softer, thicker
recorded accidents, and & of those of B VTR e mor et gy 4 =) _ e speeds up to 155 m.p.h. Normal take-offs in ing center arm rest. Seat back tilts forward foam rubber cushions, and high head rest in
known cause ﬂ-‘EIE’bmught Py —— T SRR " ,I 3 560-11. ; only 875-f1. needed to :.-113:.;.1: a 50-fT, I'url::&!-::-,r in-flight access lﬂ]!i.lﬂﬂilﬂ:.‘. With new n.:ﬂr_'.-'-rml,.,l:_ﬁlu!'ully .'I.I[Jhl.}!ﬁtﬂﬁ."d In rn{:rdlt:rn
fatlinre of H"; A -, DI ) sl Valve Nauss ot Missae obstacle, both on take-off and landing. New optional wnder sear auxibary tank, enftire f':_!hrn:f.ﬂncltnmmed w1_th|_t:f_:lher at wear points.
mask tmmnrkant ai‘t ot t_}'ﬂ 10U5 }1‘ 1% Pailed to turn on fuel selector valve... | T | 1 1 Navion climbs 900-f1., 15t minute, fully loaded. luggage compartment can be used. Front seats adjust to individual requirements.
poriant p 1& powerplant Failed to close suzilinry valve when
to be lI"]inl-{‘il.lrE:dl_ amicrey e cetie oo N T , | |
Of the remaining & of the deter- [mproperly switched selector valve.... & R | 5 1 4 N
mined powerplant failures not asso- AN T $ 0 1 .
' . 4 4 it !ﬂﬂk------laa = e e P o g e xh i I- K | 15 =11
ciated with the fuel system, about § Took off with fusl valve off or partially
were failures of the engine structure, a i dralico i Sn LU R AT ik B | 10 I T
little less than 4 were failures of the Inndvertently turned off fuel selector
lubricating system, and the remainde: valve i B n 1 i
divided among the other parts of the SR 51 i 3 17 34 51
F“':“IETP]HHL Confused Use of Fuel Valves of Carbu-
» Suggested  Solutions — Most  likely retor Controls
remedies for these failures, in the e e RENELL Y . L T (3 :
opinion of the writer, are grouped in the e e e e o STILL QUIETER. A new, thicker blanket of in-  PROVEN MECHANICAL REFINEMENTS. Exclu-  IMPROVED CONTROL AND INSTRUMENT
following four classifications (most of 2 nt:r e " : i " sulation shuts out noise and heat. Engine sive dual fuel system with independently oper- PANELS and more instruments . .. Manifold
the fmf?:d landings could, of course [nfh,ﬂm.ﬂ;.' Claced carburetor mis- exhaust is muffled and discharged under wing.  ated engine-driven fuel pump and standby pressure, rate-of-climb indicator, outside
; A " . ’ ol in “[ull lean" or “idle Thicker Plexiglas windshields reduce noise, electric pump classes new Navion with most temperature and dampened fuel gauges now
have been avoided if the planes had tuzre eontral el ~ ; -
h' 4 | wit] _ pla cuvoff” position. ... iievesnaieavrs i 1 | and new windows filter sunburn rays. Low modern air liners for dependable fuel supply. included. Panel lights can |]L dimmed. _Cﬂn-
fzen €quipped with two engines and Closed ignition switoh instesd of turn- noise level in Ryan Navion for 49 sets a new Mew VHF radio is now standard equipment. trol knobs simulate mechanism they activate
were capable of continuing a takeoff ing fuel tank selector valve. . ...... 2 B & * & standard in restful flying comfort. Four new corrosion-proof enamel finishes. for positive identification. New key-ignition,
or Hymg away from a balked landing — —_——-
v ’, 2 i | 7 a 14 | £
with One ::ngmg Stﬂppf.‘d:l.' Fm:!::ntul. bR S = e A 11 | 17 ;
i - . B el Pump
A. _Dup!u:atmn of system {.:.un:h a5 Wera il mernd i s i B A 1 7 | 5 S
twin agnition, fuel, or lubrication sys- Pump diaphragm fallare ... e ! | | ; :
tems). == g vl L =l FLY THE NEW NAVION NOW! For demonstration, free busi-
B. Change in basic methods (as Subtotal....... AR S ; i ; " "' i e e R SRR o ness trip or colorful illustrated brochure giving you complete =
: i Ry Miscellarieous T . ‘ details on all 29 dramatic advancements in the new Ryan |0
from Eﬁr]fl.l.ll'li.;tﬂt'l to qul i I‘-':-tEtII}I'I Sys- Pilot anapped throttle closed ., ... ... ™ B o l 7 . ion for "49 Se Navion deal ite R "
l-_E.l-" I::“- Er]T””-!FEtIUﬂ GE ltﬁn.l glllllrl".nE trr'“ 1 b ﬂri \ecuratie I-lll.l ETLE T j [ | 1 14 Nﬂl!ﬂff 'Dr 4 a § @ : L '_"l"l:lll.lr v = ICT OT ‘FI-"I'ItE }"ﬂﬂ
r * - NOFEratlyae BTk N ERE P -~ = = i = - v '
hlﬂ} - Excessive fuel consumption. .. .. o L g i § Aeronautical Company, San Diego. There is no obligation.
b ] eweka - Ranout of Tuel. . ..o imansinansai 1334 O - 5 118 Y 0 134
L Use of EULI b}htL]Tl EIVINg un- Uged nutomobile gas. ... ... .. A ' - ! - L
!Tllﬁtﬂkﬂblﬂ Wwarning 1"":1]&]] 1 hr, EUPP]F Took off with cool eagine. ...... : f B | I bl i 3
is left, and accurate indication of Ffuel Neglected engine during glide or other
quantity from that time on, i h: :l | o e i
s ¢ ilel i T P, I 'k
ﬂnd ﬁ'i]EfE none of thﬁﬂﬂ" remedies Failed, undetermine N
is applicable, apparently the only one Subtotal ... .. Lo s i w1t 280 67 187 254
left is:
- . IGNITION SYSTEM
D). Improved detail design, construc- Bkaeko
tion or mammtenance, Cofl Burned out. .. ..ovrrersns- T | a |
Obviously, D will hﬂ]P m:nﬂ}r all Pointe burned, condenser weak, dis-
¥ . s o = |
types of mechanical difficulty, but it is ; “';';“,"“”;“_’]”‘“;“’d bt ]' :: : | | : |
r ks . i B & WIHesd Erov]meled
listed here only for cases in which ot e 8 4 0 5
remedies A, B, or C are not applicable. | I — —
In the tabulation, the recommended Subtotal eee D | - | % -
' : . Sparkplugs
rfema':]ﬂle_a afﬁﬁemgnated by these letters et N LD . : 2
or the individual types of failures listed. b e v aayisnaies « 3 B | | |
> Engl“': StnlﬂtllTE—C{H'ISldErlllg the Failed, undetermined , . .... ....... | 1) | | | _
individual items in the listing, we find . _ ' = NO OTHER PLANE COMBINES
that unless a suitable twin-engine ar- RebholaL i iiiainiasaninisie . N S ¥ &
rangement is used, all of the power (Continwed on pags 4) SO MANY FEATURES SO WELL
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plant structure failures must be taken
care of by remedy D—improved detail
design, construction or maintenance.

Improvement must be worked out for
each individual design of engine, and
reliable operation depends as well on
good maintenance.

Some structural failure will always
be with us, but conditions are very
much better with present day engines
than they were ten years ago, and fur-
ther improvement can be expected in
the normal course of development,

Iimprovement can be accelerated, of
course, by careful analysis of the acci-
dent records and by continuous, ardent
effort toward betterment of details by
engine manufacturers. It is Iﬂhﬂh]}’
done most easily by the continuous de-
velopment of a single engine model over
a period of years.
> Fuel System—Almost all of fuel SYs-
tem failures would have been lessened
by improved detail design, construc-
tion or maintenance, but could be re-
duced by other means as well. Actu-
ally, the only ones which could be re-
duced by improved detail design alone
are three failures resulting from air or
vapor lock and six stemming from
;mgmr. starvation when fuel supply was
oW

With the exception of these items,
it appears that practically all forced
landings because of failures under the
headings “fuel leakage” and “restric-
tion of fuel flow” could be eliminated
by remedy A—duplication of the fuel
system.

Probably, primer failures could best
be taken care of by remedy B, elimi-
nation of the primer. If use of a car-
buretor is to be continued, possibly
an automotive tvpe accelerator pump
can be substituted for the primer.

If the fuel injection system is used,

possibly the injection can be made
positive enough even at engine crank-
ing speeds so that a primer will be
unnecessary.
» Carburetion Factor — Under the
heading “carburetor,” which lists a
total of 479 accidents, 442, or 92
percent, of the failures are ascribed
to “ineftective carburetor heat” and
“improper application of heat.”

A carburetor incorporating auto-
matic heat control would help this
situation, It appears, hnwcvf:r, that
Erﬁtﬁmﬂ all of these failures could

ave been prevented by remedy B,
climinating the carburetor and substi-
tuting a fuel injection system.

It now seems to be recognized that
presently obtainable fuel injection sys-
tems are free from the carburetor
icing hazard. In addition, they elimi-
nate two of the usual engine controls
(heater and fuel mixture) in connec-
tion with the carburetor and of reliev-
ing the private pilot of the worries
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Injury Index Damage
=
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Items of Conslderation E ? : -
i - & = » -
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Other Ignition Failure
Dirconnected wire to aparkplug. . . 1 D 1 1 L
Bhort circuit near battery installation. I D 1 1
Failed, undetermined. . . | 8] I 1 1
Bobtobel (. coniaibiresanite s s i I b 2 1 2
PROPELLER ASSEMBLY
Improper installation or adjustment . . . .. 4 I I t . 3 4
Propeller failed in Might . . ..., . ........ B I (i 1 5 i
| Spinnereame off in flight. . .. . ......... & D 3 3 3
Fiber piston broke ... . ......ocrovennn- R | 1 1
Lobme DA . & as i sa s b e b 1 Iy | |
Piston oylinder assembly thrust bearing
fuiled. . yapadese X [ | 1 1
Push-pull mnl:ul dluenuaged .......... 1 D |
Failed, undetermined . . PR TR I 1 1 1 1 2
BRI i s i s i e e o 19 3 |7 1 15 17
LUBRICATION SYSTEM |
il pump failed, undetérmined, ........ 2 A 4 o 2]
I Oil soresn plagged. ... - cocvvriicnvess | A 1 1 1
Clogged ol ling. ... .iivnenrivevsnines 3 A 13 @ o
Lowallmpply.....coviiscisscsssas ) A 1 tln 1 i (]
Low oll Dressure. . cicicisnssssasisnas o A 1 4 3 3 2
Oil pressure line failed. . ........ .00.0 34 A 1 2 | L 2
Faulty oil gnge. . ...... R e | A | 1 1
Crckainolltank. . ,..covcrvcnrnariss 2 A 2 | L
Fillercapcame off in flight . . . ......... 2 B ' . 2
Drain plug came out in Ilutht .......... 4 A 4 4 4
Piaton frose. ... .. 000 e R A A W 1 A | 4 [ 3 4
Pistonrings frome. ... coneevivresnsss 1 A | 1 1
Sticky valves, " WRTTOTIN () 5 5 5
Connecting md h-e-nnlm I:rurnerl uut ..... 1 A 1 | 1
Fuiled, undotermined . ., . ... .........., 5 A i) 1 4 i
ol IroR8. . ovoovecrinnosiassnsssdi 3 A 2 a 2
Subtotal. . ; R e el | I i 44 7 40 40
ENGINE AUEE-EEDRIES
Short eircuit, startereable. . ........... 1 B | |
Starter toeth sheared off ... ... .. ... ... l [ B] | | 1
Generator drive shaft sheared off . ... ... 1 B | 1 1
B ERERL s o A A A e | 3 2 1 o
CONTROL SYSTEM
Throttle control cable jammed. ... ..., T I 7 1 & ]
Throttle control cable broke. . . ... 2 [ 3 2 b
Throtila control wires kinked. . ........ | [ 1 1
Throttle cable housing broke........... l [ | 1
Throttle nrm became dissonnected. .. ... 1 ] 1 1
Bubtotal. . e A R Ry okl 1 11 1 11 8
M[EEELL.'\HE{HH
Engine overheated. . 2 (8] | 1 | 1 =
Excessive oil numnmplinn. PO P D 1 1 ]
Dil-opoght O, .. coiiciasivissasansnrs 1 1 1 1
Exhaust atgok failed ., . . ... ... i, 1 1 i
Undetermined. ........ccvcvvcrrerrres 270 ! 16 252 e 108 2h2
Subtotal. ... . : A R i 10 15 256 80 201 250
AL o s sl b S e S & et 1353 an S0 1237 311 142 1286

and decisions concerned with these
and carburetor icing.
» Fuel Injection ]E.gngim:s—ThﬂSﬂ have
not as yet had sufficient use in actual
service to establish them as being free
from troubles., Only a few have been
used in personal aircraft, but the Army
Field Forces have had 509 in service
for 13+ yr. and an additiomal 100 in
service for € yr., and an accurate service
record has been kept

It is evident from the Army record,
and concurred in by the manufacturer
of the engines, that the fuel injection
powerplant requires a much finer fuel

strainer than does the carburetor en-

gine.

When a satisfactory strainer is pro-
vided and sufhcient service experience
obtained to enable elimination of other
minor imperfections always found in a
new development, it appears that the
mechanical Iﬂ]IEhIll IE the fuel injec-
tion system should appmmmatﬂ that of
the present carburetor.

Since about half of all of the deter-
mined powerplant failures were car-
buretion difficulties associated with mis-
handling the carburetor heat or with
insufficient heat, the use of the fuel
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mjection engine would appear to ofter
a very great improvement in safety.
» Duplicate Systems—I'orced landings
resulting from some other causes at-
tributed to the carburetor, such as “con-
tained dirt” or ‘“air intake clogged’
could have been prevented by remedy

A, duplication of the fuel system.
Apparently all of the forced landings

caused by carburetor failure might have
been prevented by using both remedies
B and A—two lndependcnt fuel svstems,
each with fuel injection.

One such arrangement might have
two individual fuel injection metering
systems dniven by separate gears. Each
would have its own set of fuel lines
and nozzles, and be fed by 1ts own fuel
tank and plumbing.

A single air intake manifold and air
hlter system could be uscd if it were
provided with the usual spring-loaded
emergency inlet in the event the air
hlter became clogged. Fach injector
system would be capable of providing
sufiicient fuel for full engine power.

In ordinary operation, however, both
would be operating and each would
provide only half the fuel required. A
single throttle might be used to con-
trol both systems simultaneously, and
arranged with a stop for the normal
full power position, with each of the
injection metering pumps operating at
half capacity.

If either system failed, the throttle
could be [msied past the normal stop
so that the other system could provide
sufficient fuel for full power, or be
adjusted for the power desired.

It appears Iil:c:l_v that such an arrange-

ment or in any event some duplicate
fuel system, could be developed to a
reliable state,
»Fuel Valves—These units, either
through failure or mishandling, caused
69 ﬂf the accidents listed. Three were
fatal. Twenty-six were caused by failure
of the pilot to switch from an empty
to a I?uFI tank, In 14 cases, the pilot
took oft with closed or partially closed
fuel valves. And in 13 cases, the pilot
confused the fuel shutoft wvalves with
the earburetor heat control.

From this it appears that the private
pilot would be much better off if he
had no tuel valve within his reach.

The reason advanced for having a
fuel shutoff within pilot’s reach is that
he should be able to close off the flow in
event of an air-fire. For 1947, there
appears to be no record of a pﬂuﬂrplant
fire during flight that would have been
helped by shutting off the fuel. But
thrzrr: were 69 accidents, including 3
which were fatal, that were caused by
mishandling or failure of fuel valves.

Optimum fuel system for the per-
sonal plane would seem to be one having
no valves whatever for the pilot to op-
erate, If a shutoff valve were needed
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to stop the flow of a gravity system
during mamtenance work, it could be
placed outside pilot’s compartment.

Placed within his reach (as required
by Civil Air Regulation), the valve
should be provided with a safety or
guard so that it is not likely to be used
without deliberate intention, even
though this added feature would give
undesirable complication.

Under miscellaneous fuel system fail-
ures, 134 accidents are listed as “‘ran
out of fuel.” Probably most of thesc
could have been prevented by unmis-
takable warning when a minimum safe
quantity of fuel is left, with accurate
indication of usable fuel therecafter.

The number of forced landings re-

sulting from running out of fuel might
also be reduced substantially by the
use of duplicate complete fuel systems.
It would be extremely unlikely that
both tanks would run dry at the same
moment, And one could be made lar
ger by the amount of reserve fuel de-
sired. An unmistakable signal would be
necessary when the first tank was
emptied.
» Ignition—In early gasoline engines the
ignition system appeared to divide hon-
ors with the fuel system as a cause of
engine failure. For 1947, with practi-
cally all personal aircraft engines htted
with twin ignition, only 15 accidents
are listed under ignition failure as com-
pared with 920 under fuel system
failure.

Although present fuel systems give
the pilot a much greater opportunity
for mishandling than do ignition sys-
tems, undoubtedly the duplication of
ignition is responsible to a substantial
clﬂgrﬂe for its excellent record.

IFurther improvement is likely only

through improved detail demgn con-
struction or maintenance, prﬂbﬂh]}
mostly by maintenance.
I"Pmpr.:llr:r, Lube, Controls—Most of
the 19 prop failures are associated with
controllable pitch units, just coming
into general use in connection with per-
sonal planes and which should improve
substantially as their service records in-
crease,

OF the 47 accidents listed under
lubrication system failure, it seems that
possibly 400 might have been avoided if
the engines had been htted with dupli-
cate lube installations, inclnding o1l
Fumps, reservoirs, and passages, lTe
ube system is third largest source of
powerplant failure, and consideration of
duplicate systems might well be given
serious attention.

For the 17 accidents listed under
accessories, control systems and mis-
cellaneous, the causes of which have
been determined, it would seem that
the only applicable remedy 15 improved
detail design, construction or main-
tenance.

» Conclusions—Outstanding findings of
the analysis show that:

Seven-eighths of the determined pow-
erplant failures were associated with the
fuel system.

Over half of the determined power-

lant failures (549 out of 1077) could

}:‘:HPE been prevented by the use of a
properly functioning fuel injection sys-
tem instead of a carburetor.

Of the remainder, 4+ might have
been prevented by duplication of the
system. These are made up of 131
cases in which the fuel system would
be involved, and 40 invelving the lubri-
cation system. Work on means for
accomplishing these dl#)licatinns ap-
pears well worth the cftort.

Next largest group consists of 139
cases in which pilot ran ont of fuel.
It would seem that a large proportion of
these cases might have been avoided
by provision n% unmistakable warning
when 1 hr. of fuel was left, with ac-
curate 1ndication thereafter.

Remedy of changing the basic
method, or eliminating the item %iving
trouble, is applicable to 83 of the
accidents (in addition to those mvolv-
img the change from carburetor to fucl
mjection). These mvelve such items
as eliminating (or guarding) the fuel
valve in reach of the pilot, and eliminat-
mg the primer.

The rest consist of 126 cases, or 12
percent of all determined, that ap-
[HTE!‘Iﬂt could have been rcmcc]md only
by improved detail design, construction
or maintenance.

It appears that research is advisable
to investigate the feasibility of develop-
ing satisfactory duplicate fuel and lubri-
cating system :IrfﬂnngLnt'-i for a typical
personal plane engine. Plans are being
made for such research to be conducted
jointly by the Personal Aircraft Re-
search Center and Guiberson Engine
Testing Laboratory of the Texas Engi-
neering Experiment Station,

“Atmosphere Chamber”

For Field Tests

Field testing and calibration of air-
craft cabin pressure instruments has
been made feasible by 3 x 5-ft, “atmos-
phere chamber” test stand designed by
AiResearch Aviation Service Co., 5907
Imperial Highway, Los Ang eles 45,
Calif. It's claimed that pressure regu-
lator can be checked and calibrated
with device in less than 2 hr. by skilled
mechanic. Compactly mounted ma-
nometer tubes indicate atmospheric and
cabin pressures and differential pres-
sure between these two values. Stand
requires only ordinary vacuum pump
and 110 or 220v. current source for
operation,
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Welding and Brazing

Booklet: Welding and Brazing
Alcoa Aluminum, 128 pages.
Movies: Arc Welding, 10 min.
Resistance Welding, 12 min.
Torch Welding, 17 min. How

to Braze Aluminum, 7 min,

&

Use Alcoa’s Technical Library

Here's quick training for your new employees and Alcoa's 61 yvears of light metal experience.
lots of information for older hands, too. Alcoa's Borrow or buy the movies in either 16-mm or
technical library of 11 sound movies and 9 books 33-mm sizes to show on your sound projector.
is available to show your designers, engineers All ? books are free. Ask your nearby Alcoo
and production men the best ways to work with  sales office to lend you the films; supply the
magnesium and aluminum. Eoch film and book books you need. Or write ALUMINUM COMPANY
was produced by a specialist and based on OF AMERICA, 2182 Gulf Bldg., Pittsburgh 19, Pa.

Presswork  Sheet Metal and Tube Work  Spinning

Booklet: Forming Alcoa Aluminum, 64 pages.

Movies: Aluminum Fabricating Processes, 20 min, General Sheet Metal Practice,
20 min. Blanking and Piercing, 15 min. Drawing, Stretching, and Stamping, 22
min. Tube and Shape Bending, 13 min. Spinning, 16 min.

““ALCOA
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Booklet: Riveting Alcoa Alumi-
num, 54 pages.

Movie: How to Rivet Aluminum,
26 min,

Book: Designing with Mag-
nesium, 329 paoges.

> & & @ B & &

Booklet: Casting Alcoa Al-
loys, 142 pages.

.
® * & 8 " F "R 8 PR Y PR RN

How-to-do-it

movies and booklets
on Magnesiuvm
and Aluminum

Booklets: Machining Alcoa Alumi-
num and Its Alloys, 66 pages.
Alcoa Aluminum in Automatic
Screw Machines, 76 poges.
Movie: How to Machine Aluminum,
32 min.

B &% & & & & % & & B B & & B B B AR W ® & B @B B B B BWAEMNW

[ . ® ’
Impact Extrusions - '+ Alcoa Aluminum and Its Alloys
: : Contains funda-
. « mental fabricating
. « information,plustab-
: * ular data on the
= : chemical and physi- §
. « cal properties of |
. ] ¢ aluminum, 155 '
- T *  pages.
L] L
' Booklet: Aloa - FINISAING :
"""" Aluminum Im- o g tloy Finishes for Alcoa e
. pactExtrusions, , =
|| 44 pages. , Aluminum, 64 pages. 5

FLIGHT METALS
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A\ [RLIFT

National security depends largely upon the full use of air power in all its phases.
One vital operation is airlift—dramatically pointed up by the air supply of Berlin
and more recently by food-rescue missions in the snowhound areas of the West.

Fairchild has developed and produced cargo and troop transports designed for
airlift. The C-119 Packet, soon to succeed the C-82 Packet, will further demonstrate
the ability of the aircraft industry to meet the requirements of modern airlift tactics.

STy

—
| |

An airborne signal team loads jeep and trailer carrying
field radio equipment into the cargo hold of a Fairchild
Packet. Delivered to a forward air strip by experienced
Air Foree pilots, this unit will prnvide ezzential mobile
signal service at an advanced base,

AMETAIRCHILD  EAESE, A2 AT ANe SorrenaTIns
* Ranger Aircrolt Engines, Farmingdala, M, Y. . Mepo, Tok Ridge, Tenn,

Divisiosngs Fairchild Aircrall, Hogerstawn, Md, Fairchild Fersonal Plones, Strother Field, Konsas

Fairchild Pliofleis Plane, Farmingdaole, M. Y. = Al-Fn, Farmingdale, M. Y. = Subsidiaries Stialos Corporation, Formingdale, N. ¥. * Duramold Alrcraft Corporation, MNew Yok 20 M. Y.
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Turbojet “Simplicity’ Is Design Complexity

Progressive additions to

basic unit present major ( ‘ | [ I/ ,
engineering problems. - -

By Robert McLarren

- P [ £ HEP [ Omarder & Bef o Wi P
-Eiﬁ' Burileg, uiths, Lebviciges, Forl. Cwiesd el T Doty Wit Lebricstim, Pl § Desrgeay Fael, Cotrad

When the first news of the turbojet
engine reached the layman,! he was told
with great acclaim that this astonishing
new engine had “only one moving part,”
the rotor, carrying the turbine and com-
pressor. At the time, wiser heads
smiled at this simplification and said:
"Yes, but wait until the engincers get
hold of it!”

In the ensuing five years the engi
neers have, indeed, “got hold of it”
and the result is late models actually
rivaling the reciprocating engine in
complexity.

The rapid increase in this complex
ity has attracted the serious attention
of engineers, both engine and aircraft,
and stmnf; efforts are now being madc
to not only stop this trend but to sim-
plify the turbojet engine installation
insofar as possible. But the manv fac-
tors involved in the problem offer
seemingly small hope of success in these
efforts.

» Aircraft Contributes—Firstly, this in.
crease in turbojet installation comples-
ity is not all the fault of the engine.
The airplane itself has increased enor
mously in complexity, the brief post
war period being responsible for nearly
as much increase as the preceding 20 vyr.

For example, the generating capacity
of the Douglas DC-6 is 33,600w. in
contrast to 11,200w. in the DC-+4 and
2800w, in the DC-3.

And the modern jet fighter incorpo-
rates cockpit refrigeration, radar equip-
ment, ejection seat, fuselage dive brakes,
remote-indicating istruments, wind-
shield defrosting, power-operated trim
tabs and a vanety of fully-automatic
devices, all of which were unknown to
the fighter pilot of prewar years.

It was to answer these power require-

ments, as well as those posed by numer-
ous special semi- and full-automatic con-
trols that the turbojet has increased in
complexity. Thus, there is little ques-
tion but what each additional acces-
sory, device and control that has been
added to it has been in response to a
genuine need. But it is the elimination
of this “need” that requires the major
attention.
» How Equipment Grew—The “one
moving part’ turbojet of the early
Whittle type was an excellent example
of mechanical simplicity but, unfortu-
nately, it was this very simplicity that
created limitations on the engine’s op-
eration and performance.
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One of the hrst steps was the addi-
tion of a throttle control that auto-
matically compensated for altitude
changes in air inlet temperature and
density. A turbine overspeed governor
wits ddded and it was early found neces-
sary to install a fuel hlter because ot
the serious eftects of foreign matter on
the burners.

As service expenence grew, an emer-
gency fuel system was installed on all
turbojets.  This installation was not
altitude-compensated since an “emer-
zency’’ supply of fuel would only logi-
cally be necessary during takeoff, climb
or in the landing approach. However,
new engines must mmcorporate an alti-
tude-compensated emergency fuel sys-
tem and, m addition, it must provide
means for limiting acceleration and de:
celeration to prevent “blowout™ or ex-
cessive exhaust temperature.

A late requirement, too, is an auto-
matic starting device requiring no tech-
nique on the part of the pilot and which
will prevent “hot starts” and their at-
tendant hazards.

One of the carly complexities added

to the turbojet engine was an adjust-
able exhaust nozzle. Several devices
have been developed experimentally.
These consist of either a movable “bul-
let” in the talpipe or an adjustable
nozzle area. Although the practicality
of these contrivances has not yet been
proved (they were tried but abandoned
on several jet fghters?), there is not
much question but what they will be
required in the future when operating
conditions became more marginal.
» Performance Dictates—Increased per-
formance demands on the engine have
contributed substantially to its in-
creased complexity. Since reduced fuel
consumption, one of the major objec-
tives, is obtained by increased pressure
ratios and operating temperatures, these
methods are being tried progressively
with attendant increase in weight.

Next major addition to the turbojet
will be turbine blade cooling® as soon
as its enormous intricacy can be re-
duced sufficiently to permit practical
application,
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Fig. 2. Weight comparison of electric generators, hydraulic and pneumatic pumps.
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Fig. 3. Graphic weight analysis of vadous
aircraft distribution systems. Comparison is
made on a basis of ability to deliver power
over a distance of 100 ft. at different pres-
sures and efficiencies,
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weight of linear actuators for operating
accessories.
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Fig. 4. Rating and weight comparison of three types of continuous duty rotary motors.

The greatly increased power provided

by the turbojet over its predecessor pis-
ton engine has carried aircraft to new
regimes of acceleration, altitude and
maneuver that demand increased
strength in engine bearings and mount-
mg system and improved fuel and lubri
cating systems. These high G loads
and gyroscopic loads* have forced de-
signers to increase  structural 5tr&11§th
and to replace many assemblies for-
merly made of light alloys with high-
strength steel,
* Two views—One of the historic bat-
tles between engine and aircraft de-
signers is the subject of accessories and
who 1s responsible for what unit.

The aircraft designer feels that all ac-
cessories are a problem for the engine
designer, whereas the latter feels that
his job is simply to deliver a basic en-
gine, his responsibility ending where
the aircraft engineer’s line attaches at
the engine.

While this so-called “battle” has
been merely humorous interplay be-
tween the two interests, it has now
become a question of major importance
and one not easily resolved by even
the most fair-minded engineer.

It is now no longer a question of
whose responsibility a certain system
i, but rather a question of how a par-
ticular service can be supplied witﬁ a
minimum of weight and complexity.
» Accessory Role Illustrated—It is in
the accessories that the complexity of
the turbojet engine has assumed crit-
ical importance.® Fig. 1 illustrates this
point clearly and indicates the rapid
increase in size, weight and power re-
quirements of accessories in turbojet
installations.

Engine A represents a bare power
package, suitable for use as a “booster”
engine, that is, for the provision of
thrust alone to the airframe. The ac

cessories installed are for the use of the
cngine alone and include only starting,
ignition, lubrication, fuel and control
system.  In this case the total weight
ot the accessories amounts to 11.6 per-
cent of the engine weight.

Engine B begins the addition of air-
craft accessories, that is, sources of
power required for the operation of
equipment in the airplane foreign to
the engine itself.

In this engine there are added a gen-
crator and an accessory gear pad for
the use of either a hydraulic pump or
4 vacuum pump according to the de-
sires of the airframe designer.

In addition, an emergency fuel sys-
tem has been added to the engine it-
self, making a total accessory weight of
12.9 percent of the engine weight.

Engine C marks the use by the air-
trame engineer, of the source of high-
pressure air contained in the compres-
sor casing of the turbojet engine, and
an air bleed is provided for this pur-
pose. Also, a fuel drain 15 added to
prevent accumulation of fuel within the
engine. The output of the accessory
drive has been increased 50 percent and
all of these additions increase the
weight of the accessories to 14.7 per-
cent of engine weight.
> Engine L%ﬂdEr Development—Engine
D is a type now undergoing dev&%up-
ment but represents an existing require-
ment and typifies the present situation.

The aircraft accessory power has been
increased another 13 percent and the
engine features numerous additional
items of equipment to answer require-
ments set forth by the customer (in
this case the Nayy Department).

This engine is equipped with its own
oil reservoir, a fuel booster pump, anti-
icing equipment, a complete emergency
control system and the addition of a
variable area nozzle. (Continued p. 33)
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Compare WHITTAKER'S I' grated facilities with
those used by ordinary motor valve manufacrurers. Other

manufacturers depend upon outside sources of supply for their
actuators. True, their valves may be designed to meet your
specific requirements, but they must also be designed to fit some
other manufacturer’s standard actuator unit. This frequently
results in a compromise valve—a valve that may be acceptable
but is not the best possible valve due to limitations imposed by
the actuator unit. Now, compare this with WHITTAKER motor
valves., Here are complete valve assemblies that are designed,
engineered, built, assembled and tested as @ anir. Both valve

7

Motor-operated
1lide valves

EWIH pESIGN :

Fonst IN SERFORMANCE

Lever cperated
slide valves

Chetk valves Plug valves

Foat WITH VAL

AVIATION WEEK, March 7, 1949

INEERED - BUILT -

Whidloker

»

bodies and actuator units are individually engineered to meet
your specific requirements. They are developed as a unir, made
in the same plant, and assembled and tested together. No com-
promise need ever be made. You have ome source of supply, one
source of quality and ome source of responsibility. Your engi-
neering, purchasing and assembling man-hours can be reduced
to a minimum. Make this comparison and you'll see for yourself
why WHITTAKER valves are first choice among the leading air-
craft manufacrurers the world over. WM. R. WHITTAKER CoO.,
LTD., 915 N. CITRUS AVENUE, LO5S ANGELES 38, CALIFORNIA.
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transport planes

where Pesco PRECISION Equipment is vsed

Ever since manual operation of aircraft mechanisms became inadequate,
Pesco has been specializing in building fuel and hydraulic equipment for
America’s commercial and military planes.

From the days of the first hydraulic pumps to today, when you will
find Pesco equipment in 36 places on our large air liners, the design and
construction of this equipment has been guided by the exacting require-
ments of the aircraft industry. Because plane performance and human
lives have been at stake, there has been no compromise with top quality
and performance,

That's why Pesco developed "Pressure Loading” for hydraulic pumps,
an exclusive patented feature that automatically compensates for wear
and maintains highest operating efficiencies over a wide range of tem-
peratures and altitudes. That's why Pesco designs and builds its own
electric motors . . . so that all electric motor-driven units are an integral
part of the hydraulic or fuel unit, insuring top operating efficiency.
That's why, today, America’s leading builders of jet engines have
standardized exclusively on Pesco high-pressure fuel pumps.

Take advantage of this engineering skill and “know-how”. All the
facilities of Pesco . . . the largest manufacturers of specialized aiicraft
fuel and hydraulics in the world are at your service.

KEY TO THE
Pesco Precision Equipment
indicated above:

Engine-driven hydraulic pump,
Propeller feathering pump.

Oil transter pump.

Surface control booster pump.

Electric motor-driven hydraulic pump.
Hydraulic pressure relief valves,
Hydraulic lew equalizer.

Pressure reducing valve.
Engine-driven fuel pump.

Molor drive fuel transfer pump.

. Fuel Booster pump.

. Engine-driven vacuum pump.

. Oil separater.

Suction relief valve,

. Air pressure relief valve,

Electric Moter for Cabin ventilator.
Cabin heater fuel pumps.
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All of this equipment adds up to
51.2 percent of the engine gross weight,
or almost three times that of the ong-
imal engine.

It is also important to notice the
increase in engine frontal area created
by the addition of these accessories,
making impossible the “slender na-
celles” so long advanced as an unique
attribute of the turbojet.

This increase adversely affects the

“thrust per unit frontal area” often
used as a basic criterion of the turbo-
jet in comparison with other types.
P Accessory Comparisons—One of the
approaches to a solution to this prob-
lem is a study of various types of ac-
cessory systems and the sizes and
weights of their generating units® In
a comparison between electrical, hy-
draulic and pneumatic generating equip-
ment, there is no question but what
the pneumatic pump has the lightest
weight per horsepower delivered.

This comparison is shown in Fig,
2, which also indicates that although

the pneumatic pump is extremely eth-
cient at comparatively low power out-
puts, there are not available for com-
parison pneumatic pumps at power rat-
ings above about 8 hp.

Next most efficient, on a 1b./hp.
basis, is the hydraulic pump, which is
3% times as light as the electric gen-
erator throughout its range of appl-
cation,

Most expensive in weight is the a.c.
senerator, since it requires a constant
speed drive and heavy condensers are
sometimes needed.

From the point of view of the en-

sing, alone, the pneumatic pump 15
the most efficient means of prﬂudmg
power for the airplane but a considera-
tion of the power-generating unit alone
does not provide a solution to the prob-
lem, for after leaving the engine the
aircraft designer must consider the cfh-
ciency of utilization of this power
within the airplane.
» Distribution Factors—l'ig. 3 shows a
comparison of the weight and power
of various distribution systems for air-
craft and here the picture is changed en-
tirely.

A high-voltage eclectrical wiring sys-
tem will transmit the same power at
about 1 the weight of a ?neumahc
system. This advantage is how
ever, when lower voltages are used.

Electrical wiring comprises about 4
the total weight of an electrical sy EIE!III
It has mnslderahIE advantage, however,
in its simplicity and flexibility of instal-
lation.

After creating and distributing this
energy, the designer has next the prob-
lem of efhcient utilization, and Figs.
4 an 5 examine the weight per horse-
power of rotary and linear actuators.

In Fig. 4, tvpes of continuouns duty
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rotary motors are compared, with the
pneumatic type showing the highest
eficiency. lhe poorest efficiency is
exhibited by the ltm -speed electrical
motor with the efhciency improving as
the spr—:u:d is increased.

Fig. 5 compares the systems on the

basis of their use in linear actuators and
here the hydraulic and pneumatic 5Y§-
tems are practically identical and in
all’ cases fP ar superior to the electric
system. The latter, m order to convert
its energy into a mechanmical hinear ac-
tion must employ a motor, a reduction
gear and a jack, whereas the lndraulu,
and pneumatic systems need only
cylinder cunhmmg a piston.
» Combinations—Even  these compari-
sons are not sufhcient to provide an
accurate analysis of the various systems
mvolved.

I'or example, the hydraulic system re-
(UITES A TESETVOIT, the anumatm system
suffers impairment at altitude due to
the low air density, the electrical sys-
tem (d.c.) requires a reservoir in the
form of a battery.

FFor these reasons, engimeers are go-
ing to combinations of these systems
in their search for accessory system efh-
ciency.

Fxamples of these combinations in-
clude the use of clectrically operated,
remotely controlled selector valves in
a hydraulic system, hydraulic pumps
driven by small, hlgh speed electric mo-
tors and an electric motor-driven air
compressor for pneumatic bomb bay
door operation,

Fven should COMPpArisons of the vari-
ous systems result, 1in a ]JIII’I{.‘I!IH 111
stallation, in the selection of one as
the most efficient, there now appears
little doubt that two and perhaps three
will be required in the future,

Thus, clectrical energy 1s necessary
for the operation of radio equipment,
many instrument and fire control sys-
tems, etc., whether it is an efhicient
method of power utilization or not.

Availability of high pressure air in
the compressor casing may climinate
the need for a pneumatic pump on the
engine and provide high pressure air

for cabin air conditioning, pressurization
and the operation of units in which
speed 15 important.

The hydraulic jack remains an ex-
tremely efficient method of transmit-
ting ldrgﬂ amounts of energy, such as
is required for heavy bomber landing
gear operation. [Its pressure-equalizing
characteristic also makes it ideal for
control boost systems, automatic pilot
mstallations and similar uses as control
units.
> Auxiliary Power—Most engineers ad-
vance the auxiliary power unit as the
most desirable solution to these pl‘ﬂh
lems.” It would remove all accessories
from the engine and eliminate the heayv

power drain that directly affects the per-
tormance of the airplane.

However, size and weight of auxiha
powerplants prohibit their use in small,
single-engine craft.  An alternative solu-
tion is the use of an accessory drive gear
box remote from the engine and con-
nected by a single shaft to a single
power take-off pad on the engine.®

This would :~.1111]:n]if3fr the design prob-
lem of both the engine and aircraft
manufacturer, since the engine designer
could be relieved of the added weight,
frontal arca and complexity of the indi-
vidual accessories, and the aircraft de-
signer could slmphfr the installation
and maintenance the powerplant
while placing the accessories in a fuse-
lage location more convenient both
from an arrangement and an accessi-
hility viewpoint,

Solution is still sought for the effects
of extremely high altitude on accessory
systems, a |J-1'UIJ%LITI on which there is
little available data,

Supersonic speed may also create ad-
ditional prohlems in maneuvering loads
and inertia effects on flnids within ae-
Cessory systems.

Obviously, aeronautical progress has
intensified and multiplied the accessory
problems of aircraft and engine de-
signers and created needs for additional
research and  development work well
bevond the alreadv heavy burden of
providing powerful, efficient turbojet
powerplants for our lugh-performance

aireraft,
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Fastener Production Up

Tinnerman Products, Inc., produced
more than one and one-quarter billion
of its speed nuts, clips and clamps dur-
g 1948. For the first time in its his-
tory ‘T'innerman produced better than
100,000 speed nuts a month. Tinner-
man is building new production facili-
ties to add a speed nut grip retainer to
its line. The grip is aimed at eliminating
welding, staking and clinching in many
assembly techniques.
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Trend to Red

‘Black light’

new illumination in sev-

yields to

eral instances.

The trend is increasing among both
airlines and airframe manufacturers to-
wards red light for cockpit illumination
in preference to the “black light” used
heretofore. Most installabions also in-
corporate white light n conjunction
with the red.

Several carriers, among them Pan
American Airways and American Over-
seas Airlines, have converted portions of
their fleets to this type of lighting. The
Boeing Stratocruiser, Douglas DC-6 and
Convair-Liner are among the new planes
being delivered with red-lighted cock-
pits.

It does not appear that any one com-
pany has undertaken to supply all the
components required for red cockpit
lighting in “package” form. However,
the illumination currently installed in

the Stratocruiser was studied, in co-
operation with Ht:r:mg by David Miller

of the research lamp rl:‘:partmcnt at
General Flectric Co.’s Nela Park
branch, Cleveland.

» War History—During the last war, the
Army Air Forces conducted intensive
experiments with red light to accustom
night fighter pilots’ eyes to extreme dark-
ness and enable them to see as much as
possible when looking away from their
instrument panels. It was determined
that light wavelengths of the order of
600 millimicrons or over were suitable
for cockpit lighting purposes, although
it appears, in some cases at least, that
any red light which gives sufhcient
illumination has been used without par-
ticular regard to its exact color char
acteristics.

One particular facet of red cockpit
lighting will bear careful study and
evaluation in collaboration with fight
crews. Red emergency handles and
switches, under red light, appear either
white or such a pale shade of red as to
lose their signal effect almost entirely,
while any writing done with a red pencil
on white paper ‘becomes almost, if not
entirely, invisible under red light.

Therefore, crew members trained to
look for red controls in an emergency
might well become momentarily con-
fused if controls were to appear white.
It is highly important that a reliable
method be devised to show up emer-
gency controls vividly when red light
15 used. -G.C.
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Eve Protection

Improved goggle, stressing features of
comfort and adjustment, 15 smtable for
welding, cutting and brazing operations.
Made by General Scientifhic Equipment
Co., 2700 W, Huntingdon 5t., Phila.
32, Pa., headset has standard 50-mm,
lenses (available in four shades) with
cover glasses to protect against pithing.
Molded plastic eye cups, joined Hexibly
for easy ht against face, have w:ntl]ahnﬂ
screens and baffle plates to prevent fngv
ping and keep nut flying particles and
stray light rays. Goggle assembly is
hinged from headrest by telescopic
arms. Concealed springs hold goggles
pently against face. Headrest, distrib-
uting weight over entire he:u’l, is light
plastic, easily adjusted to head size.
Sweatband is installed for added com-
fort.

Decibel Checker

New pocket-size meter, type 410-A,
to permit quick, accurate measurements
of noise levels, is offered by Herman
Hosmer Scott, Inc., 385 Putnam Av.,
Cambridge 39, Mass. Small size and
simplified controls are claimed to en-
1b1r3 high flexibility and ease of oper-
ation, with same pErft}rrrHIlf_E as bulkier
and more expensive models, Device,

powered by hearmg aid batteries with
a normal operating life of 50 hr., covers
range from 34 to 140 db. above stand-
ard ASA reference level, and includes all
three standard ASA weighting character-
istics to duplicate response of ear at
various levels, Meter 15 two-speed and
provisions are made for using extension
cable, optional types of microphones,
vibration pickups, and analyzers or fl-
ters. Unit is 114 in. long, 2% in. in
diameter, and weighs slightly over 2 Ib.
with batteries.

Quick-Action Drain Valve

To save valuable time in pre-flight
checks, new type drain valve for fuel
tanks, radiators, etc., developed by
Charles E. Chapin Co., East Ruther-
ford, N. ]., requires but quarter-turn to
open or close. Positive locking action
eliminates need for safety wire and per-
mits operation with gloved hand. Valve
consists of simple plunger located in
cvlinder, and in closed position strong
spring keeps sealing ring tightly pressed

against cylinder shoulders. For open-

ing, plunger is pushed in against spring
tension and quarter-turn lnris it. Liquid
drains through four orifices into hﬂﬂﬂw
plunger stem. Wide-span operating
handle allows manipulation without
getting fingers in flow. Material is brass,
cadminm- plated. Available size is }-in.

]]]PE‘

Hand-Type Wire Stripper

To 51mp11ﬁ.r awﬂtlun wiring jobs,
pocket size stripper is announced by
Ideal Industries, Inc., 5187 Park Ave,
Sveamore, I1l. Device has cam action
that releases jaws so that wire may be
removed without crushing strands. E}'
squeezing handles, wire is gripped, i
sulation cut, and wire stripped in {me
operation. With release of handle,
grippers automatically free wire and
aws return ready for next cut. It's
claimed there’s no possibility of nicking
or cutting the wire or fraying ends.
Unit's ]:ght weight (10 oz.) and finger
pressure minimize fatigne, Four models
handle all wires gages from Nos. 22 to
8. Blades are interchangeable.
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NEW LOW PRICES

RCA’s popular lightplane radio for standard instrumeni-holemounting

® These high-quality units are popular
among discriminating airplane owners
everywhere., They're both vours for
$£189.50. Both the Receiver and Trans-
mitter are designed for mounting in
standard 3" instrument holes.

The Transmitter, Type AVT-114

A powerful six watts of output will
bring a quick reply from the tower
operator where another radio might go
unheard. Selector switch gives a quick
choice of six channels in the range
121-123 mc. Transmitter includes Out-
put Indicator and Interfone. Supplied
complete with whip antenna, and RCA
Power Supply, Model AVA-127. Avail-
able for operation from either 6, 12, or
24 volr electrical systems.

The Receiver, Type AVR-104

Hard to believe but true—rthat so small
a receiver could be so sensitive. Covers
200-415 kc. to receive four-course
ranges and airport towers.

Vernier gear drive for easy tuning
over entire frequency range. Selector
switch provides instant selection for
range reception, voice receéption (range

AVIATION SECTION
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filter buile in), 278 kec. (standard tower
frequency), or loop direction finding.
Operates from same power supply as
transmitter if used together. When used
singly may be operated from vibrator
power supply or battery pack. Pur-
chaser has choice of headset or battery
pack when buying.

Applications

This unusual aviation radio bargain
will appeal to lightplane owners for
three possible applications.

1. Receiver and battery pack for stand-
by or emergency use. Or installed in
trainers without requiring a genera-
tor or imposing an additional load
on the electrical system.

2. Transmitter for use as a primary
transmitter with greater than aver-
age power. Or installed as auxihary
transmitter for channel and func-
tional diversity,

3. Complete system employing both
receiver and transmitter comprises
complete primary 2-way radio facili-
ties for personal planes.

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DIVISION. CANDEN. N. .J.
In Canada: RCA VICTOR Company Limited, Montreal

Order from your RCA Aviation
radio dealer today

ALABAMA

Aero Servico & Supply Co...........Birmingham
ALASKA

Pacific Airmotive Corp.......00ve....Anchorage
CALIFORNIA

Lush Aircraft Rodio. . peeaseesnsss Inglawosd

Pacific Airmative l:ﬂﬂ: A p— = LT

Clover Field Radic 5|.||:|F|I'|-I Co.. junﬂl Monics
COLORADO

Alrcraft Radio & Accossories Co.. ... ... .. Donver I
FLORIDA

Walloce Alrcroft Company.............5arosela
ILLINOIS

Sayder Aircrafl Corporation...csvsi.....Chicoge
KANSAS

Pacific Alrmolive :w--l--l--l T T ﬂ'l‘,l'
KENTUCKY

Kentucky Air Transport,....... .« Loutsville
MICHIGAN

Servair, Incorporated., . .. coiisicisnsnnnns Detroit
MINMESOTA

Van Dusen Alrcrofl Supplies. ....... Minnsapalis H
MONTANA

sky Supply, Incorporated . .. ......cc0000u. Helena
MEW JERSEY

Van Dusen Alrcraff Supplies. ..........Telerboro
MEW MEXICO

Cutter-Carr Flying Serviee, . ... 00004 Albugquerque
MNEW YORK

Buffaleo Aercnautical Corporation. . ....... Buffale

Acronaulical Rodic Mfg. Co.. . Minealo, Long Island
MORTH CAROLINA

Piedmont Aviafion, Inc.. ......... Winslon-Salom !
OHIOD

Flight, Incorporated. . . c o cavscvisnnsas Cleveland
OREGON

A, W, Whitaker. .... R T T R R T --.Fﬂ'“ﬂ-ﬂd
TEXAS

Southwesl Alrmolive Corporation. . ....... Dallas
UTAH

Thompson Flying Servico. .. coauu..
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J-47 Deliveries Start at Lockland

GE’s new jet engine plant is fed by more than 170
subcontractors in most extensive program vyet tried.

By Alexander MecSurely

CINCINNATI—First two of the 2000
J-47 turbojet engines ordered by USAF
from General Electric Co. were deliv-
ered last week at ceremonies at the
new GE jet engine assembly plant at
Lockland, suburb of this city. The en-
gings are the assembled products of
more than 170 subcontractors.

The axial-flow turbine engines, which
are rated at 5000 Ib. thrust and power
such hrst-string Air Force planes as the
world’s fastest hghter, North Ameri-
can’s F-86, and the high-speed Boeing
B-47 bomber, are being built under a
long-range industrial plan providing for
rapid expansibility in event of emer-
gency.

» Trial Pattern—Four principal subcon-
tractors are Ryan Aeronautical Co,,
Solar Aircraft Co., Wright Aeronautical
Corp., and Ranger division of Fairchild
Engine & Airplane Corp. In a program

I""ll-q‘.
el Ny

-_l_ —

e, O :

=
g

8y

1"__ i

o R :
' o~ -
Bt BN :
g ’ _ el -
| - : {7 =
Y i b, i SRR
T

calling for precision scheduling and on-
time deliveries mm mounting volume,
these four and the other subcontractors
are working out with GE a project
which may form a pattern for much
other military production in coming
months.

Bocing, with its 37 percent subcon-

tracting on the B-47 bomber, set a new
mark on recent airframe subcontracting,
But the GE program, with a majority of
the J-47 work done by subcontractors,
surpasses this.
P Production Peak—Charles E. Wilson,
GE president and principal speaker at
the industry gathering marking the first
deliveries at Lockland, told the audi-
ence that U. §. production was unsur-
passed, as demonstrated by World War
[l efforts.

“It would take 100 vyears for any
other country to equal the record of
100,000 planes a year production,” Wil-
son said.

-
-.‘I

PRATT & WHITNEY BEGIN JET DELIVERIES

Pratt & Whitney technician gives produc-
tion model Turbo-Wasps (JT-6B) a final
check before delivery to Grumman Air-
craft and Engineering Corp., for installation
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on the Panther (F9F) Navy jet fighter.
P&W is making the Turbo-Wasp at East
Hartford under license from Rolls-Royce
on the basic design of the British Nene.

He told reporters that he was conf-
dent Russia had no jet engine produc-
tion comparable to that in this coun-
try, but pointed out that Russia had
taken deliveries on British jets and had
a large group of captive German jet
engine experts.

GE expects to reach peak produc-
tion (level undisclosed) early next year,
with approximately 1200 persons em-
ployed at the Lockland plant. But the
key assembly group in Cincinnati pre-
sumably could be expanded rapidly to
a much larger force, taking over addi-
tional space in the huge war-built plant
originally occupied by Wright Aero-
nautical Corp,

Auto-Lite Corp. now occupies a ma-
jor part of other plant space, but would
be required to release it for military
production in emergency. Additional
assembly output, of course, would re-
quire additional production by subcon-
tractors on each of the many compo-
nents.

Companies Report
1948 Sales Revenues

Fight aircraft companies have re-
ported their sales revenues for the
fourth quarter of last year as follows:
¢ Bellanca Aircraft Corp., $147,537.
This compared with third quarter sales
of $92,000; second quarter, $73,000;
first quarter, $73,000. Total 1948:
$395,537.

e Beech Aircraft Corp., $5,958,207.
This compared with third quarter sales
of $6,019,000; second quarter, $5,573,-
000; first quarter, $6,150,000. Total
1948: $23,700,207.

® Glenn L. Martin Co., $30,384,646.
This compared with third quarter sales
of $15,151,000; second quarter, $15,-
712,000; first quarter, $10,977,000. To-
tal 1948: §72,224,646.

¢ North American Aviation, Inc,, $25.-
616,560, This compared with third
quarter sales of %54,500,000; second
quarter, $20,073,295; frst quarter, $14.-
487.900. Total 1948: $114.678.055.

e Republic Aviation Corp., 59,773,571.
This compared with third quarter sales
of 512,233.000: second quarter, $12,-
763.000: first quarter, $14,375.000. To-
tal 1948: $49.144.571.

e United Aircraft Corp., $51,325,131.
This compared with third quarter sales
of $47.846.455;: second auarter, %54.-
528.781: first qunarter, $54.941,820.
Total 1948: §208.642.1587.

e Waco Aircraft Co., $7096. This com-
pared with third quarter sales of $26,-
738; second quarter, $25.469: first quar-
ter, $36.915, 'Total 1948: $96.218.

o Wright Aeronantical Com., 515,127.-
364. This compared with third quarter
sales of $11.493,232: second quarter,
$12.761.633; hrst quarter, $11,891,124.
Total 1948; $49.273,353.
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Latest Bid Awards to Industry by U.S. Air Force

For convenience of present and pros-
pective Air [orce suppliers, Air Mate-
riel Command Procurement Division
makes available to AviaTion WEeExk the
latest bid awards, shown below,

Requests for further information, or
requests for lists of bid proposals, should
be addressed to Contracting Officer,
AMC, Wright-Patterson AFB, Dayton,
Ohio, Attention MCPPSX2,

Abstracts of Contract Awards

For BR8 statle converters (Invitation for
bid 449-K0):

Electronic Measurements Ca,, Eatontown,
N. J., on a hid of $51.07%2,
For 812 indicators (IFB 45-177) ¢

Weston Electrical Instrument Corp., New-
ark, N. J., on a hildl of £39.853,
For 3700 resister nasemblies ( [FB 49-356) :

Companies sharing—Ward Leonard Elec-
tric Co., Mount Vernon, N. Y., on a bid of
£3544.20 : Ohmite Mfg. Co.. Chicago, I, on
A bld of 3371.20: Collins Radio Co,, Cedar
Rapids, Ta., on a bid of $680, and Concord
Hadio Corp., Chieago, I, on a bid of $189,
For 10,800 resistors (IFR 49-342):

Companies sharing—Continental Carbon
Ing., Cleveland, Ohlo, on a bhid of %309
Ward Leonard Electric Co., Mount Vernon,
N. Y.. on a bld of $1710; Shalleross Mfg.
Co.,, Collingdale, Pa., on a bid of $470:
Clarostat Mfg. Co., Inc., Brooklyn, N. Y.
on & bid of §180 ; Ohmite Mfe, Co., Chicago,
I, on a bid of $875.70;: Ohio Carbon Co.,
Cleveland, Ohlo, on a bid of $145.35: Hard-
wick., Hindle, Inc., Newark, N. J.. on a bid
of $485, and P, R. Mallary & Co, Inc,
Indianapolis, Ind., on a bid of 3366,
For 100 field malntenance shelters (IFB

y 49-351):

onfa Mfg. Co., Ionin, Mich., on a
$64,918. i i
For &0 Inmp assemblies (TFB 49-3163):

Crouze-Hinds Co,, Syracuse, N. Y., on a
bid of $43.132.50,
For 630 bus bar supports (IFB 4£9-438):

Martin Electrie Co., Dayvton, 0., on a bid
of $4082.40.

For 48,000 crysial onlits (TFR 49-459):
IEtnn-Inﬁ:I Pleso Co.,, Carllgla, Pa, on a
bid of £64.800,
For R4 wheel assembllies (ITFR 49-518) ¢
General Tire & Rubber Co., Akron, 0.,
on a hid »f $18.900,
For 45300 gasket, ring nssemblies (IFB
48-523) ¢
Linear. Ine., Philadelphia, Pa,, on a bid
of $45.210,05,
For 40,000 reslstors (TFR 40-5999 -
Continental Carbon, Ine, Cleveland, O,
on a bhid of £2100,
For 17TR.A756 bolt assemblien (TFR 49-5T78):
Companies sharing — Rnval Machine
Waorks, Ing., Fort Wayne, Ind., on a hid
of $1.K12.80: Standard Pressed Stee] Co.,
Jenkintown, Pa, on o b'd of gG40.00:
Wentherhead Cn., Cleveland, O.. on a bid
of 33125; Aeroquin Corn., Jarkson, Mich.,
on a bid of 18,5568« Elastie Stop Nut Corp.
of Amerlea, UTnlon, N. J., on a bld of 2408
Alr Associates, Iner., Teterboro, N, J.. on
a2 bid of $12.735.76: American Door &
Machine Cn., T.oa Angeles, Calif., on a bid
of §498.70: Parker Appliance, Cleveland,
O, on a hid of %925, and Alreraft Fitting
Co., Cleveland. O,, on a bid of $5906.
For 18,310 Intch assemhblies (TFB 49-580%
Companies sharing—Adams Rite Mg
Co., Glendnle, Calif., on a bid of $12.045.392 -
Carl D. Himes, Inc, Dayton, O., on a bid
of $1170.70; Mlinois Lock Co. Chicago, TIL.,
on & bid of $857.50; Davton Mfe. Co,, Day-
ton, 0., on a bid of $2985: Eagle Lock Co..
Terryville, Conn,, on a hid of $332.02, and
Yale & Towne Mfg. Co., Stamford, Conn..
on a bid of $776.80.
For 5368 Indieators (IFE 49-008)
Companiez sharing—I. & R. Tool & Die
Co., Detrolt, Mich., on a bid of $737.10 angd
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C. V. MeClelland Co., Dayton, O., on a bid
of £80.50.
Yor screws (IFE 40-620) :

Companies sharing—Reed & FPrince MIig.
Co., Worcester, Mass.,, on a bid of $7E&.-
452.16: Continental Screw Co., New Hed-
ford, Mass., on a bid of $640.82; Natlonal
serew & Mfg. Co., Cleveland, 0., on a bid
of $125.82, and American Screw Co., Provl-
dence, R. I.. on a bid of §54.08.

For 752 washer head serews (IFEB 49-630) :

Companies sharing — Continental Screw
Co,, New Beédford, Mass, on a bid of 162
and Natlonal Lock Co.,, Waltham, Mass,
on & bid of $515.61.

For Eiﬂ-:'l} sets, maintennanee charts (IFE 49-
ad )

Con P. Curran Printing Co., 3t. Louls,
Mo., on a bid of $3.104,

For 36,482 Ibh. photographie supplies (IFE
dU-63K) :

Companies sharing—City Chemiecal Corp.,
New York, M. Y., on a bid of $§5856.80 and
F. W. Berk & Co,, Inec.,, Wood-Ridge, N. J.,
on a bid of £350.72,

For 46,000 fixed resistors (IFEB 49-657)¢

Continental Carbon, Ine., Cleveland, O.,
on a bid of $3,258.50,

For 73,511 gal. ethy! acetate (IFE 49-681):

U. 8 Industrial Chemircals, Inc, Baltl-
more, Md., on o hid of $67,630.12,

For twn hardness t(esting moachines (IFB
45-700) ;

Wilson Mechanieal Instrument Co., Ine,,
New York, N. Y., on o bid of $1,140,

For 180.R60 w»ards cotton webhing (IFE
40-790) ; |

American Cord & Webbing Con., Inc., New
York, N. Y., on a bhid of $11,600.70.

For 4430 {each) eapacitors (IFB 49-224):

Companies sharing — Cornell Dublller
Electric Corp.. South Plainfield, N. J., on
n bid of $1276.76; Fizher Research Lnabo-
ratory, Inc., Palo Alto, Calif,, on A bid of
21,167 ; Federal Telephone & Radio Corp.,
Clifton, N. J.. on a bld of 3592 : Globe-Union,
Ine., Milwaukee, Wise., on a bld of $812:
Kings Electronies Con,, Ine., Bronklyn, N. Y.,
on a bld of 3660 ; and Coneord Radlo Corp.,
Chieago, Til.,, on a bid of $1,1386.

For 14,130 {(earh) eapacitors (IFBE 48-344)

Companies rsharing — Sangamo Electric
Con., Springfield. I1l., on a bid of £4.355.90,
and Aerovax Corp, New Bedford, Mass,
on a bid of $1,542 50,

For 2400 reslstors (TFB 49-278):

Companies sharine—Herhach & Rademnan,
Ine., Philadelphia. Pa., on a bid of §1,161.82
and Coneord Radlo Corp., Chicago, I, on
A bid of £1000,

For E” {ench) holst and trolleys (IFB 48-
fis):

Lagnnda Tonl & Engineering Co., Spring-
fiald, 0., on o bid of $£10,400.

For G7.588 h, ehemibeals (IR 409-612):

Companfes sharing—City Chemlical Corp.,
New York, N, Y..on a bid of £3740.64 : Con-
ray Products Co.,, New York, N. Y., on a
bid of %24.435.12, and Mallinckrodt Chem-
lenl Works, St. Louls, Mo., on a bid of
g 125.550.

For 200,000 nnts {TFE 49-66%) ;

Companiez sharing—National Scerew &
Mfe. Co., Cleveland, 0., on a hid of $549.80:
FElastle Stop Nut Corp. of Ameriea, Union,
N. J., ona hid of £15336.60: Aern-RBolt &
Serew Cn.,, New York, N. Y., on n bid of
$H8R0, and Alr Assneintes, Inec., Teterboro,
N. J.on a bid nf $11.85.

For 236 trunsformers ([FR 49-724) ¢

Companles shuring—Fediral Telephone &
Radin Carp., Clifton, N, J.. oan a bid of
$807.28 ; United Transfarmer Cn., New York,
N. Y., on a bid nf £350: Concord Radio
Corn., Chicago, Ill., om a bid of 5553.81:
Collins Radla Cao,, Cedar Raplds, Ia., on a
hid of 3578, and Reiner Electrontes Co.,
Inc,, New York, N, Y., on a hid of £470.40,
For 60.000 yd. nylon parachute cloih (IFB

49-T67) :

Cheney Eros, Mancheszter, Conn., on a
bid of $33,100,

For 50,000 yd. cheesecloth (IFB 43-772):

Chlcopee Mfg, Corp., New Brunswick,
N. J., on a bid of $3,175.

Faor 3307 aireraft coshions (IFFE 43-T88) :

W. A, Apple Textile Mfg., Inc, Dayton,
0., on a bid of §13,062.65.

For 54,500 ft. rubber tublng (IFE 49-853) :

Companles sharing—Baldwin Rubber Co.,
Pontiae, Mich.,, on a bid of $1046.70 : Quaker
Rubber Corp., Philndelphin, Pa., on a bid
of 51059 ; Ideal Rubber Co,, Brooklyn, N. Y.,
on a bid of $128: and U. 5. Rubber Co.,
New York, N. Y., on a bid of $290,

For 46,608 Ib. potassinm dichromate (IFB
49-887):

Conray Productz Co, New York, N. ¥X.,
on a bid of £21,721.90.

For 20 control exposure lens (IFB 49-886) :

Falrehlild Camera & Instrument Corp.,
Jamaica, N. Y.. on a hid of $4012,

For nn order of photographie powder (IFB
45-BE8):

Phillp A. Hunt, Co., Brooklyn, N. Y., on a
bid of $18 . 5800.21.

For 18,421 couplings (IFE 40-502):

Companiez sharing — Aro Equipment
Corp., Bryvan, O., on a bld of $6285.51 and
Jack Pearl Serew Machine Products, Ine.,
New York, N. Y., on a bid of $133.45.

For ndherent bnge (IFE 40-805)

Companies sharing—Naz-Diar Co., Chi-
eago, 111, on a bid of $1485.60 and General
Luminescent Corp., Chieago, Ill., on a bid
of §$1300.

For Blue Print line proof prints (IFEB 403-
897y

B. L. Makepeace, Inc., Boston, Mass., oh
a bid of 8540,

For 1,900,000 sets printed forms (IFB 49-
916)

Richter MceCall & Co., Chicago, Ill., on a
bid of 26792,

For 2206 plugs (IFR 495-581):

Companles sharing—American Phenolle
Corp., Chicago, Ill,, on a bid of £8761.72 and
Cannon Eleetric Development Co,, Los
Angeles, Calif.,, on a bid of $1785.20.

For 85,614 1b, aluminom alloy tabing (IFEB
40-286)

Revnoldse Meatals Ca.,, Louisville, Ky., on
a bid of $110,078.587.

For 136 (each) antenna assemblies (IFE
49-301):

John Brown Unliversity, Siloam Springs,
Ark, on a bid of $4235.36.

For 400 {each) actontor assemblies (IFB
40-327) ¢

Aireraft Equipment, Ine., Los Angeles,
Calif., on a bid of $27.375.

For 37400 ft. cahle (IFB 49-341):

Companies sharing—American Steesl &
Wire Co., Cleveland, O., on a bid of $8000
and Federal Telephone & Radin Corp., East
Newark, N. J., on a bid of $3120,

For 1686 {(each) red marker globes (IFEB
19-350).

Companles sharing—Holophane Co., Iné,
New York, N. Y., on a bld of 52708.49 and
Pyle-National Co,, Chleago, TI., on a bid
of $2390.30.

For 1250 xd. ny¥lon eclath (IFE 40-444):

General Textile Mills, Inc,, New York,
N. T..,on a bld of 35000,

For 6310 (each) cutout & tube (IFE 49-
479):

Companles sharing—Electrie Industrial
Equipment & Sunply Corp., Baltimore, Md.,
on & bld of £2100 and Line Material Co.,
East Strondsburg, Pa., on a bld of £9018,
For 121,280 . flexibh'le eord (TFR 498-480):

Collyer Insulated Wire Co.,, Pawtucket,
R. I, on a hid of $5136.32,

For 4000 (each) Inmp assemhblies (IFE 48-
5I6AY .

Comnpanles sharing—Revere Electric Mfg.
Co., Chicagn, TIl., on a bid of £13.350 and
Line Material Co., Milwaukes, Wis., on a
bid of £84,525.

For 29040 (each) attachable light (IFB
49-542):

Manhattan Lighting Equipment Co., Ine.,
New York, N, Y., on a bid of $24,668.70.
Far -'Iql'-l'.‘.'Eﬂ b, alnminum alley (IFBE 45-

add)

Permanente Products Co., Oakland, Calif.,
on & bid of $106.120.48.

For 80200 1b., aluminum alloy ingots (IFB
49-597)

Bohn Aluminum PBrass Corp., Detroit,

Mich., on a bid of $42,923.60.
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For 51,110 each bushings (IFE 45-620):

Companies sharing—Weatherhead Co,
Cleveland, O., on o bid of $8564.40 and Im-
perial Brass Mfg. Co., Chicago, Ill., on a
bid of $411.75.

For 12 eaach kit assembliea (IFE 49-655):

Luscombe Alrplane Corp., Dallas, Tex.,
on & bid of $8202.60,

For 20 eanch compressors (IFBE 49-665):

Davey Compressor Co.,, Kent, O, on a
bid of %20,300,

For 115,000 each screwdriver bits (IFE 49-
604):

Plomb Tool Co., Loz Angeles, Callf., on
a bld of $289,220.75.

For 127,465 1b, aluminum alloy sheet (IFEB
£9-T1T7):

Permanente Products Co., Oakland, Callf..
on A hid of £44.428.93.

For 280 each reciproecating sanders (IFB
49-T80) ¢

Sterling Tool Products Co., Chleaga, 111,
aon i bid of $22,030,

For 1,202,500 b, ¢hrome steel sheet (IFB
49-T28) :

Sharon Steel Corp., Sharon, Pa., on a bid
of $154,79%5.94,

For 70 each aerinl fAlm dryers (IFB 49-
738):

Morge Instrument Co,, Hudson, O., on a
bhid of £74,231.84,

For 398,523 bls, manlla rope (TFPR 49-T66) :

Amerlean Mfg Co., St. Lowui=, Mo, on a
bid of $132,715.26.

For 3816 each measores (IFE 43-TET):

Companies sharing—Huffman Mfg. Co..
Dayton, O, on a bld of $10,224.48 and
Petroleum Eoqgulpment Co., Dallas, Tex., on
i bid of $610.67.

For 11,424 Ib. wood plastic filler (1FB 405-
B16):

Super products, Ince, Des Maines, Jowa,
on a bid of $3312 984,

For 51,600 bushings (IFB 40-615)

Companiez sharing—Twain Tool & Mfg.
Co., Ine., Chicago, TIl., on a bid of $3000.42 ;
Paclfie Piston Ring Co., lLos Angeles, Calif,,
on A& bid of $2538%; Aireraft Fittlng Co.,
Cleveland, 0., on a bid of $4550: Parker
Appliance Cn,, Cleveland, O., on a bid of
§322.50 and Weatherhead Co,, Clevaland, 0.,
on a bid of ¥1156.

For nn order of steel-chrome nickel (408-
T78):

Companies sharing=—The Carpenter Stese]
Co., Reading, Pr., on a bild of E2742.20:
Ohla Stainlesa & Commercin]l Stesl Co,
Cleveland. O., on a bid of £1481.81,

For 208560 anch nuts, self-locking (49-918)

Elastic Stop Nut Corp. of Amerion, TTnion,
New Jersey, on a bld of $2519,34,

For RG.541 feet RF cable, RD-82 /1" (49-
946) :

Foderal Telephane and Radlo Corp., East
Newark, N. J., on a hid of £1331.88.

For un order of sheet, rabber ($9-952%:

The B. P, Gopdrich Company, Akron,
Ohio, on a bid of £31.350.

For an order of bearing-balls (49-1023

Companiles sharing — General Motors
Carp.,, New Departure Div.. Bristol, Conn.
on a hid of 32615, and Marlin-Roockwall
Corp., Jamestown. N. Y.. on a bld of £3359.
For 5730 each envelope-engine protective

(49-1050) :

Vanant Products Inc., Tomah, Wis., on a
hid of £65,379.30.

For 300 cach starter asgembly (45%-1083);

American Metal Refining Co.. Detroit,
Michigan, on a bld of $21.900.

For 10 bench testing sets (49-807):

Companles sharing—Joseph Weldenhoft,
[ne., Algona, Ia., on a bid of 2R374: Sun
Hlectrie Corp.., Chicago, Ill., on n bid of
$36820, and York Supply Co., Davton, O., an
a bid of 21509.20
For 250 doezen packages of photoegraphle

Alm (45-1007%:

Anken Chemiecal & Fllm Corp., Newton,
N, J.,, on a bid of 349986.75.

For 3,608 Ib. pgloes, (40-1014):

Polymer Chemieal Co., Cinoinnati, 0., on
a bid of ¥6661.75.

For wvaried photographie eguipment, (49-
1019):

Companies sharing — Fiberbilt Sample
Case Co., New York, N. Y., on a bid of §64:
Salem Camera shop, Davton, 0., on a hid
aof §668; Keystone Mfg. Co., Boston, Mass,,
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on a bid of $37.560: Bausch & Lomb Optical
Co.,, Rochester, N. Y., on a bid of $100;
Buhl Optical Co., Pittsburgh, Pa., on a bld
of $1974: Camera Equipment Co., New
York, N. Y., on & bid of £§2150: Wollengak
Opticel Co., Raochester, N. Y., on a bid of
£784.95: Simpson Optical Mfg. Co., Chi-
cago, 11, on a bid of §i92: Devry Corp,
Chicago, I, on a bid of £§760 ; Chess-United
Co.,, Inc.,, New York, N. Y., on a bld of
5438 : Eastman Kodak Co., Rochesater, N. ¥,,
on & hid of §150.50, and Burke & Jamaes,
Inc., Chicamo, I1., on a bid of $3184.50.

For an order for adapter assemblies (13-

10789);

Companies sharing — Parker Applianoa
Co., Cleveland, O., on a bid of §22385;
Deutsch Co., Los Angeles, Callf., on a bid
of 26888; Pacific Piston Ring Co., Los
Angeles, Callif., on a bld of $600; Alrcraft
Fitting Co,, Cleveland, O., on a bid of $1275;
Weatherhead Co,, Claveland, O., on a bid
of 530756 : Elastic Stop Nut Corp. of America.
Onion, N. J., on a bid of $1615.75; Alr As-
soclates, Ine, Teterbora, N. J., on a hid
of £21,285.50: Monadnock Mills, San Le-
andro, Calif.,, on a bld of 3¥F328; D=zus
Fastener Cao,, Inc.., Babyvlon, N, Y., on n
hid of $3185.56, and Johin A. Roebling's Bons
Co,, Trenton, N, J., on a bld of $122.20.
For 400 each trunnfon assemblies (IFB

49-642) :

Companies sharing — Wells All-Steel
Products, North Hollywood, Calif., on a
bid of 3660 and Paramount Steel Corp.,
l.ong Beach, Calif., on a bid of $8028.

Far 405,830 ft. gasoline hose (IFE 48-645):

Anchor Rubber Co., Dayvton, O., on & bid
of $26,951.30.

Foar 65,626 ounces silver solder (IT'E 43-
670) 2

Hardy & Harmon, New York, N. Y., on a
bid of $31,662.08.

For 1,161,500 ft. alreraft eable (IF']E 40-
T04)

Companies sharing — Electrie Auto-lite
Co., Port Huron, Mich.,, on a bid of $§147.78
and General Motors Corp., Warren, 0., an
w hid of F11,270.

For 645,100 yd, cotton webbing (1FE 49-
T538):

Companile: sharing — Southern Weaving
o, Gresnville, 5. C., on a bid of 512 136 ;
Phoenix Trimming Co., Chicago, I, on &
bid of $562.542.60;: American Coret Webbing
Co.,, Neaw York, N. Y., on a bid of $4245 and
eneral Textile Mills, Inc., New York, N. Y.,
i A bid of §15.969.60.

For 550 ench receptacle assemblies (JFE
49-800% :

Cannon Electrie Development Co., Los
Angeles, Calif., on a bid of £1771.55,

For 256,000 1b. cotton waste (IFB 49-803):

Miller Waste AMills, Ine., Winona, Minn.,
on & bid of $4742.00.

For an order for themicals (1B 48-812):

Companies sharing—City Chemical Corp.,
~ew York, M. Y., on a bid of 2378 and
Allled Chemieal & Dye Corp., New York,
N. Y., on a4 bid of ¥7444.50 and Anderson-
Prichard 0Oll Corp.. Oklahoma Clty, Okla..
on a bid of §11,846.03,

For 1000 e#ach Aoor ereepers (JFB 40-833)

York Supply Co,, Davton, O, on a bid
of $5360.

For an order [or comouflange Ineguer (IFE
£9-934) ;

companiez sharing—%W. P. Fuller & Co.,
.05 Angeles, Callf.,, on a bhid of 3782.5
sherwin-Willlams Co,, Cleveland, 0., on a
hid of 64,062, 76 and Glidden Co., Cleve-
land, ©., on a bid of $5300.88,

For TE15 1b. asbestos tape (IFE 40-878)

Havbestos Manhattan, Ine., Manhelm, Pa,,
on a bid of $6081.10.

For an order for alrduct hose (IFE 459-83):

U, & Rubber Co., New York, N, Y., on a
bid of F6613.50.,

For 1721 each light nssemblies (IFBR 49-
B93) :

Grimes Mig Co.,, Urbana, 0., on a bid of
$47,532.90.

For 66,000 sqg. ft. rubber sheet (IFE 49-
B1g):

Companles sharing—B. F. Goodrich Co.,
Akron, O.,, on a bid of §16,600; Hewltt-
Robing, Inc., Buffalo, N. Y., on a bid of
+11007and Armstrong Cork Co,, Lancaster,
Pa.,, on a bid of 2150,

For 455 each nireraft starters (IFE 493-
805) :

Bendix Aviation Corp., Teterbore, N. J.,
on a hid of §73,368.75.

For 2600 each lead-thermocouple (IFE 49-
1032) :

Lewis Engineering Co., Naugatuck, Conn.,
on a bid of 3425,

For 300 each bhlackboards (IFB 43-1013):

Ohlo Valley Slate Co., Cineinnatl, O., on
n hid of $3456,

For 20 ench indientor assemblies (IFB 49-
268) -

Reversa Electrle Mfg, Co.,, Chicago, I,
on a hid of 2632,

For 3700 each connectors (IFB 489-452):

Companies sharing — Kings Electronics
Co., Inc., Brooklyvn, N. Y., on a bid of
£11,767.60 : American Phenolic Corp., Chi-
cago, Ill., on a bid of $847 and U. & Radlo
Supply, Chicago, IIL, on a bld of $610.

For 14,760 each sharpening stones (IFH
40-468) :

Behr-Manning Corp.,, Troy, N. Y., on a
bid of $12,731.26,

For B25 ench monterinl receptacles (IFE 4%3-
511):

Graybar Electric Co., Ine., Dayton, O,, on
A hid of E6174.30,

For professionnl serviees om technlonl dnta
{(IFB 49-531):

De-Jur Amseo Corp., Long Island City,
M. Y., on a bild of $4680.48,

For eight each power supply assemblies
(IFB 49-5489) ¢

Eltron, Inec., Jackson, Mich.,, on a bld of
£16,401.36,

For 1280 each electriec heaters (IFB 49-
Gh&):

Companles sharing—Edwin L. Weigand
Co., Pittsburgh, Pa., on a bld of $6585.29
and Industrinl Englneering & Equipment
Co., 5t. Loulz, Mo.,, on a bid of $402.

For 395 ench printer assemblles (IFE 45-
TLEL LR

Companles sharing — Morse Instrument
Co., Hud=on, 0., on & bid of $129,311.47 and
Fuairchlld Instrument & Camera Co, .Ja-
malea, N. Y., on a bid of $38,820.36,

For slectrie assemblies (IFB 48-827):

Companies sharing—Graybar Electric Co.,
Davton, 0., on A bid of $5576.48 and West-
Inghousze Blectrie Supply Co., Dayton, 0.,
on 4 bld of 2620.28E,

For 725 each bronze hars (IFB 45-836):

George J. Fix Co., Dallas, Tex., on a bid
of $1452.58.

For 735000 sq. in. plaatie sheet (IFHE 45-
Bik):

Hubbell & Miller Co., New Rochelle, N, Y.,
on & bid of $4630.50.

For #8414 dolly and eradle assemblles (IFR
0554

Rockwell Enginesring Co,, Blue Island,
1., on a bid of $99.840.

For dehydrating agents (TFB 48-858);

Companies gharing — Jollat Chemicals,
Inc.. Joliet, I11,, on & bid of 5684 8768.18 and
Davison Chemieal Corp., Baltlmore, Md., on
n bid of 243,839,

For 206 scale transformer leghta (IFH 45-

865) ¢

Companies sharing—I. R. Dooley, Ine.,
New York, N. Y., on a bid of §1760: Falr-
bhanks, AMorse & Co.. Cinelnnatl, Q.. on a
bid of £1540 and W. M. Wealch Mfeg. Co..
Chicago, 11, on a bid of $024,

For 3725 grl. copnting materinl (IFR 15
267 :

Brooklvn Varnish Mfe. Co.. Brooklyn,
N. Y., on a bid of $12478.75.

For 130 each propellers (IFB 45-T08):

Columbian Bronze Corp., Freeport, N. Y.,
an a bhid of 360666,

For 20,946 1b. brass welding rods (IFE 458-
T30) ¢

Ravere Copper & Brass, Ine., Detroit,
Mich., on a bid of $12,5654.66.

For 422% b, composition wire brass (IFB
19-T34):

American Brass Co,, Waterbury, Conn.,
on a bld of $2362.59.

For 400 eanch tank guns (IFB 485-739):

Companies sharlng — American Brake
Shoe Co., Rochester, W. Y., on & bid of
$15,612 and DeWVlilblass Co., Toledo, O., on a
bld of 1585,

For L6246 1b. solder (IFE 49-T40):

North American Smelting Co., Inc., Phila-

delphia, Pa., on a bld of $4078.13.
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AIR TRANSPORT

Nonskeds Ask Aid of Justice Dept.

Scheduled lines, in newspaper ads, criticize irregulars

who reply with charge of antitrust law violation.,

The nonscheduled airlines, which are
putting up a tooth-and-nail fight against
stringent new economic regulations pro-
posed h{' CAB, are diligently cultivat-
img an alliance with the Justice Depart-
ment. They have called on Attorney
General Tom Clark to mvestigate al-
leged flagrant violations of the Sherman
Antitrust Law by the certificated car-
ricrs.

What nettled the nonskeds were
full-page newspaper advertisements chal-
lenging the irregular operators’ safety
standards and accusing them of law
violations. The National Independent
Air Carriers, an association of about 60
nonskeds, replied with a charge that the
32 scheduled lines sponsoring the ads
had engaged in an “act of conspiracy in
restraint of trade.” The nonskeds said
the advertisements were another step
in the certificated airlines’ campaign to
put all independent operators using
transport-type equipment out of busi-
TIESS,

B Appeal to Public—Under the heading,
“What is the Government's Policy in
Regard to Enforcing the Civil Aeronau-
tics Law,” the certificated airlines’ news-
paper advertisement noted that the ir-
regular operators have been soliciting
support from Congress, the National
Defense Establishment and the Justice
Department. “Ostensible purpose of
this solicitation is to save these carriers
and to allow them the right to free en-
terprise,” the certificated airlines de-
clared. “Actually, their purpose is to
enlist the aid of the government depart-
ments to continue their present operat-
ing procedure which, in many instances,
is in violation of the law.”

Before giving support to the irregular
operators, government agencies and the
public were urged to ask the nonskeds
such questions as: “Do the members of
vour group conduct their operations at
all tbmes in accordance with the law?
Are you required to operate under the
same safety standards as the regular cer-
tificated airlines? Are your pilots re-
quired to have the same amount of ex-
perience as that required by the regular
certihcated airlines? In the event of
accident do you carry sufficient insur-
ance to protect the families of your
passengers? What is the comparable
safety record of your group and that of
the regular certihcated airlines?”
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B Nonskeds ly—James Fischgrund,
vice president of Standard Airlines, a
transcontinental nonsked, replied for
the National Independent Air Carriers.
He said NIAC members operate “in
accordance with our understanding of
the law and the meaning of reasonable
regularity of service."

Safety standards of large nonsched-
uled airlines engaged in air coach serv-
ices are the same as those of the
scheduled airlines, Fischgrund contin-
ued. “The only differences in operating
requirements have no relation to safety
but pertain solely to operating on a
fixed route as against an unfxed ronte.
Pilots of larger nonscheduled coach
lines, like those of the certihcated car-
riers, are required to have an air trans-
port ratimg.

“Insurance of between $25,000 and
$50,000 per passenger is carried by
large nonscheduled airlines. We believe
this is more than the average insurance
carried by the certificated operators.”
> Safety Comparison Unavailable—

[T
'l

b

—mare =

I'ischgrund said that ﬂ-:curdin% to CAB
no comparable figures are available with
respect to certificated and noncertifi-
cated airline safety records.

In rebuttal, the Standard Airlines
executive asked the certificated carriers:
“Why, after 20 years of subsidy paid
by the taxpayers, can less than 10 per-
cent of the people afford to fly the sub-
sidized scheduled airlines? Why, when
operating costs and requirements of
certificated and noncertificated lines
are practically the same, can the non
certificated companies make a proft at
practically rail coach rates without sub-
sidy?”’
> Justice Dept. Stand—In the recem
two-day oral argument before CAB on
the proposed revision of the nonsched-
uled exemption, the Justice Depart-
ment took a strong stand in defense of
irregular  operations. It asked the
Board to hold hearings to determine
the facts before adopting the contem-
plated new regulation.

The Justice Department said that
both airfreight and air coach service
have developed largely through the ir-
regular carriers’ efforts. “Because of
competition by the nonskeds, the pub-
lic is receiving many benehts, and the
certificated carriers have been forced
to improve their service.

“For example, the big certificated
airlines have offered reduced ‘family
plan’ fares as a result of this competi-
tion. Baggage handling has been
speeded up, expensive reservation Serv-
ices have been eliminated and even

TWO PAN AMERICAN VETERANS

Juan T. Trippe (right), founder and presi-
dent of PAA, and Adam Kralik, assistant
foreman in engine overhaul, discuss the
“old days”. Kralik has been a PAA emplove

since 1927, vear the carrier was founded.

Both veterans met when Trippe and his
board of directors inspected Pan American
Airways’ Miami, Fla,, overhaul base, largest
commercial airline maintenance base in the
world.
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competitive coach rate services with
elimination of free meals has been of-
fered to customers, a large portion of
whom would not use air transportation
at all were it not for the existence of
cheaper coach Hights.”

» Certificated Carriers Criticized—The
Justice Department declared flatly that
certihcated carriers, inding the business
developed by the irregular lines has be-
come prohtable and substantial, are
now trying to divert this business to
themselves and to exclude the ir-
regular carriers from the traffic thus de-
veloped.

“Continued operation of large irreg-

ular air carriers is in the public interest
as a yardstick for measuring the pos-
sibilities of proftably performing non-
subsidized service, It 15 believed that the
subsidized certificated carriers have lit-
tle incentive to curtail extravagances
in the absence of competition.”
» Regulation Too Stringent—The pro-
posed new nonscheduled regulation is
so stringent as to be tantamount to a
prohibition against effective irregular
operations, the Justice Department as-
serted. It said the scope of irregular
operation would be so narrowed as to
prevent the handling of a substantial
volume of trathe, thus rendering con-
tinuance of nonscheduled service eco-
nomically impossible.

Emory 5. Land, president of the Air
Transport Assn., replied that the Jus-
tice Department apparently was putting
its own economic theories about air
transportation ahead of effective law
enforcement. He declared that “the
function of the Department is to insure
FEFF’H for and conformity with the
aw.

Survey Discloses Travel Habits

The airlines during 1949 will con-
tinue to bite far more deeply into the

vacation travel market than before the
War.

Recent survey taken among 1968 sub-

scribers to the American Magazine dis-
closed that 6 percent of those polled
plan to use the airlines for vacation
trips this year. In 1948, 5 percent used
air travel for vacations; in 1947 and
1946, 7 percent; and in prewar years
only 2 per cent.
» Automobiles Preferred—A whopping
82 percent of the vacationists in 1949
plan to travel by aunto, 18 percent by
railroad (10 percent using Pullman), 7
percent by bus and 2 percent by ship
(the bgures add up to over 100 percent
because some people will use more than
one form of transportation).

Asked if they would use air travel if
they were to take a trip across the conti-
nent or to Europe, 55 percent of the
men and 53 percent of the women said
yes. By age groups, “yes” answers to
this question numbered 63 percent in
the 20-25 year old category, 60 percent
in the 26-35 year old category, 54 per-
cent in the 36-45 year old category and
only 43 percent in the 46 year old
group and above.

» Reasons for Traveling by Air—Of the
persons inclined to travel transconti-
nentally or to Europe by air, 92 percent
of the men and 90 percent of the
women gave time-saving as a reason.,
Other motives for using air travel: com-
fort, men 15 percent, women 13 per-
cent; economy, men & percent, women
6 percent; avoid seasickness (to Europe),

men 5> percent, women 3 percent;
“would like experience,”” men 3 percent,
women 6 percent; convenience, men
and women 4 percent; and salety, men
5 percent, women 1 percent.

Among persons not inclined to use
the airlines for traveling coast-to-coast
or to Europe, 25 percent of the men
and 33 percent of the women felt they
would be more likely to enjoy a boat
trip across the Atlantic. Other reasons
for not using air travel: planes are un-
safe, men and women 21 percent; don’t
care to fly, men and women 17 percent;
prefer to travel leisurely, men 15 per-
cent, women 11 percent; plane travel too
expensive, men 11 percent, women 9
percent; can sce scenery from auto, men
& percent, women 11 percent; prefer
boat if there is time, men 4 percent
women 3 percent; avoid air sickness,
men 3 percent, women 2 percent.

No North Atlantic
Examination Until 52

Pan American Airways' case for ac-
quisition of American Overseas Airlines’
certiicate and property will not be
transformed into a broad re-examination
of the entire North Atlantic route pat-
tern as requested by TWA and CAB
public counsel.

The Board announced last week that
it would expand the merger proceeding
sufficiently to permit necessary modihca-
tions in the three North Atlantic flag
routes if the PAA-AOA deal 15 3];
proved. But it decided that a thoroug

—
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ALPA-RECOMMENDED APPROACH LIGHT SYSTEM

Dissatisfied with the CAA-backed slope line
system of high intensity approach lights, the
Air Line Pilots Assn. has recommended the
layout shown above. The pilots group reports
CAA will install the soggested system at
one of the major U. S. airports for flight
testing in comparison with the slope line
setup. ALPA claims its layout will give
the pilots safer directional indication and
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more visibility due to configuration and
concentration of lights where they are most
needed in approach and landing. Note the
transverse bar 1900 ft, inbound and the
well-marked threshold. ALPA system em-
ploys about one-half the lights necessary for
the slope line, and, according to ALPA, “will
eliminate the inherent confusion now found
in the slope line’s twin-row, funnel-shaped

configuration.” Pilots state that approaches
with extremely low wvisibility in fast four-
engine equipment leave no time for de-
termination whether the break out s over
the left or right-hand row of the slope line.
If a portion of the single line system above
is sighted, problem of lining up the run-
way i5 immediately solved for the pilot,
ALPA claims.
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reassessment of U.S. North Atlantic
air operations should wait until 1952,
asEpreviuusly planned.

» Employes Group to be Heard—CAB
said that the American Overscas Air-
lines employes” group, which announced
plans to buy their company (Aviarion
WEeEk, Feb. 14), shﬂuﬁ] be permitted
to intervene in the PAA-AOA proceed-
ing.
The emploves’ request to the Board
for disnmssal or postponement of the
case was denied.

Previously, Pan American had lashed
out at interests who allc'%m:ﬂ}' were using
delay tactics to kill PAA's proposed
acquisition of AOA. It described the
AOA cemploves’ petition as “the most
comprehensive collection of smear at-
tacks made on PAA over the last ten
years ever to be bound together under
one cover,”  Prepared by former CAB
Chairman James M, Landis, the peti-
tion said about 200 AOA flight and
ground personnel had already pledged
$ll?—milliﬂn to counter Pan American's
offer.

» PAA Tactics Hit—The Landis-writ-
ten petition specificially asked CAB to
inquire into Pan American’s past pol-
icies, “its efforts to crush competitors
and 1ts tactics aimed against established
governmental aviation policy,” which
opposes the chosen instrument. The
AOA employes asked for a reasonable
time to submit an offer to purchase
American Overseas “on terms financially
more attractive than those offered by
PAA and under conditions which will
protect the public interest in interna-
tional air transportation.”

An AOA purchase price of “some-
thing less than $12 million” would be
fair and reasonable, according to the
employes’ petition. Pan American im-
mediately retorted that it would pay at
least $18,845,000 (in PAA stock) for
American Overseas.

PAA said that granting of petitions
by TWA and CAB public counsel to
turn the AOA acquisition case into a
study of the whole North Atlantic
route pattern would drag the proceeding
out for vears. Pan American noted that
CAB Chairman Joseph J. O'Connell,
Jr.. recently invited t]Ee airlines to sub-
mit merger proposals as one important
method for correcting problems in the
existing route structure,

» Case Tests CAB Policy—The present
PAA-AOA pronosal is the first to be
submitted to CAB since the chairman’s
statement, “This case will provide the
test of whether the Board really means
to give the carriers a chance to propose
voluntary changes or whether it prefers
to rely exclusively on administrative
compulsion,” Pan American declared.

CAB public counsel replied that in-
vestigation of the whole North Atlantic
route pattern as part of the AOA-PAA
merger case would lengthen the pro-

AVIATION WEEK, March 7, 1949

ceeding by no more than fve months.
“Such a delay in a case involving this
country’s most important international
routes can hardly be said to be un-
rcasonable if it appears to make possible
the working out of a sounder and more

rational route pattern,” public counsel
declared.

AOA employes should be allowed a
reasonable time to arrange for and sub-
mit a proposal for acquisition of their
company, in public counsel’s opinion.

e
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Possible reductions in travel time between
major airports and the downtown areas of
cities they serve after completion of limited
access express highways is shown in the
above chart. Time now consnmed during

peak traffic periods is illustrated in the total
length of the bars above. Time which can
be saved through construction of better
roads is represented by the shaded areas of

the bars.

How Long From City to Plane?

Fxtent to which the valuable hours
saved by fast air transportation are being
chipped away by slow ground travel
time between airports and the down-
town areas of the cities they serve has
been pointed un in a new study made
by the American Road Builders' Assn.

A survey of 59 airports in major U. 8.
cities has disclosed that 49 of the felds
are 20 minutes or more from the center

of their respective communities. And
23 of the 59 helds are 30 minutes or
more distant from downtown areas.
Seventeen of the airports studied are
10 miles or more from the adjacent city.
Forty-six of the 59 fields are more than
five miles from the center of town.
P Lxpress Highways Needed — The
American Road Builders” Assn. claims
ground travel time can be cut an aver-
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age of one-third by proposed limited
access express highways.

ARBA notes that a plane trip from
Detroit to Cleveland requires about 54
minutes in the air. But the traveler must
spend 100 minutes—nearly twice as long
—to complete the tedious ground trip
to and from the respective airports in
the two cities.

A Los Angeles to San Francisco flight
may require less than two hours in the
air. Yet persons making the trip also
must figure in the 75 minutes it takes
to cover the 26 miles of highways which
connect the airports with downtown
areas.
® Cities Aware of Problem—ARBA
states that city officials and highway en-
gineers in many cities are keenly aware
of the problem and are working out
plans to curb the serious time lag on
many airport-to-downtown roads. Some
of these plans will become reality in the
next few years. '

Los Angeles plans to cut off about 21
minutes—or nearly 50 percent—from the
45 minutes currently required in ground
travel from its principal airport to the
business center of the city. Present esti-
mates also call for reducing the 30-
minute travel time between the center
of San Francisco and its new airport to
18 minutes.

» Problem at Willow Run—Detroit has

two alternatives tor solving its problem.
One, now in process of completion, is
the development of Wayne County
Major Airport. This field will be 18
miles from downtown Detroit, com-
pared to 32 miles for Willow Run Air-
port. State highway engincers are exe-
cuting a five-year plan which will pro-
vide an express-type highway through
the heart of Detroit to its major airports.

Another plan is to develop a feld

across the Detroit River in Windsor,
Canada, making travel time 10 minutes
between Cadillac Square and Windsor
International Airport. This compares
with the 60 minutes now required be-
tween downtown Detroit and Willow
Run during peak traffic hours.
» Improvement Seen — Prospects  for
bringing about vast improvements in
the highway systems serving major U. §.
airports are bright, according to ARBA.
But the Association cautions that opti-
mism is warranted only if local officials
aive A-1 priority to development of air-
port expressways.

ARBA adopted a resolution at its
recent 46th annual convention asking
all units of government to expedite con-
struction of airport-to-city links. It
called for allocating to the expressways
a pm{per proportion of federal aid high-
way funds which may be available for
road development in urban areas.

Hawaiian Islands
Get New Carrier

Hawatian Airlines last month lost its
cxclusive right to conduct regular inter-
island passenger air service when CAB
certihcated a former nonscheduled oper-
ator over competitive routes in the Ter-
ritory of Hawai.

Agrecing with  recommendations
made by a Board examiner last summer
(Aviation  WEeEk, Aug. 23), CAB
authorized Trans-Pacific Airlines to flv
from Honolulu to the islands of Hawaii,
Molokai, Lanai, Maui and Kauai for a
five-yvear period. TPA was certificated to
carry passengers and cargo, but, unlike
Hawatian Airlines, will not carrv any
regular mail. '
» Nonsked Violators Rebuked—In certi-
ficating Trans-Pacific, CAB lashed out
at carriers “which accept authorization
for (and pretend to operate) irregular
air services while engaging illegally in
regular scheduled air transportation.”
Hawaiian Airlines had contended that
Trans-Pacific was unfit to receive 2
certificate because of a U. 5. District
Court finding that TPA during 1947
had operated a regular daily service
while presumably a nonscheduled car-
rier.

CAB said the court’s finding that
TPA had violated the Civil Aeronantics
Act should be considered seriouslv. But
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TPA President Ruddy Tongg

it added that Hawaii's need for ad-
ditional service was of paramount im-
portance in this case—and TPA was the
only applicant proposing passenger
operations.

»No Reward for Wrongdoers—The
Board emphasized that it “does not
ntend to reward wrongdoers by grant-
ing certificates to carriers which have
undertaken illegal operations for the al-
leged purpose of developing evidence to
prove the need for a service. As against

other applicants that had proved their
fitness to perform a proposed service,
such a violator would find himself in a
certificate proceeding burdened with a
disadvantage which—under ordinary cir-
cumstances—would be inimical, if not
fatal, to his case.”

CAB observed that Hawaiian airlines
instituted a number of improvements in
its service about the time Trans-Pacific
and other irregular operators came into
the picture after the war,

In the spring of 1946, Hawaiian re-
duced its fares to an average of 6.5 cents
a mile, expanded its facilities and ob-
tained additional aircraft, But in Feb-
ruary, 1948, a few weeks after Trans-
Pacific discontinued all common carrier
operations in compliance with a court
injunction, Hawaiian Airlines raised
fares to 7.5 cents a mile. CAB admitted
the fare increase may have been a coin-
cidence rather than the result of TPA's
termination of service.

»Cargo Decision Deferred—\While
granting a certificate to Trans-Pacific,

AB deferred decision on the applica-
tion of Trans-Air Hawaii for an all-cargo
certificate until the carrier can file re-
ports covering six months’ operations
with C-46 equipment. The freight line
flies on schedule under a Board exemp-
ton. It began service in July, 1946,
with C-47s, but when operations with
this tvpe equipment continued in the
red the carrier switched to C-46s last
September.

In certificating Trans-Pacific, CAB

emphasized that Hawaiian Airlines’ serv-
ice had not been inadequate, The Board
poimnted out, however, that the Terri-
tory’s dependence on only one certifi-
cated airline is “fraught with grave sig-
nificance in the event of any catastrophe
which would disrupt service.”
» Profits Cited—Certification of a sec-
ond carrier will not seriously impair
Hawaiian Airlines’ ability to render rea-
somably adequate and economical serv-
ice, CAB asserted. The Board noted
that from 1943 through 1947 Hawaiian
showed an average net profit before
taxes of $369,000 annually—an average
reburn on investment of 27 percent.

CAB noted that practically all pas-
senger  transportation  between  the
islands is conducted bv Inter-Island
Steam Navigation Co. and its sub-
sidiary, Hawaiian Airlines.
> Shift to Air Travel—Because of the de-
chne in inter-island passenger travel by
ship, Hawaiian Airlines. in effect, now
provides the only transportation avail-
able, CAB declared. In 1941, the last
prewar year, 162,665 persons traveled
between the islands by ship, compared
to 48,855 by plane. In 1947, only 13.-
059 traveled by ship against 349,050 by
plane. |

President of Trans-Pacific Airlines is
Ruddy F. Tongez, Honolulu business-
ITHATL.
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NAL Finances Still Critical

Tentative 1948 net loss topped $1.5 million; CAB oifers
higher mail rate but refuses to drop route probe.

National Airlines’ headaches are con-
tinuing despite settlement of the 10-
month-long pilots strike last November
and arrival of the usually lush winter
traffic season.

The carrier’s last hope of getting
CAB to dismiss its investigation to de-
termine whether NAL's routes and
property should be transferred to other
airlines apparently has faded. CAB re-
cently reiterated its refusal to drop the
probe, and a hearing in the case is slated
to begin this week.

National has repeatedly challenged

the Board’s legal authority to conduct
the investigation and has said the case
seriously impairs the company’s efforts
to improve its current shaky hnancial
position.
» Profit Reported—Aided by a large ret-
roactive mail payment, NAL reported
a $265,375 domestic operating proft on
a 40.9 percent load factor in November,
last month of the strike. In December,
company's overall net income for both
domestic and foreign services was 560,
685, and load factor advanced to 43.5
percent.

In January, NAL's net profit was
$152,252 based on a 84.6 percent pas-
senger load factor,

During the first three weeks of Febru-
ary passenger load factor for National
wias 54.4 percent.

But for 1948 as a whole, National
suffered a tentative $1,717,703 net loss
on domestic operations and lost another
$158.000 on 1its international run to
Havana, Cuba. Finding that the carrier’s
financial condition was still critical,
CAB last week offered NAL %337,000
more mail pay for the period July 14,
1947, to Dec. 31, 1948, and proposed a
higher mail rate for the period starting
Jan. 1, 1949,

President G. T. Baker said the De-

cember profit was achieved in the face
of increased costs of fuel, labor and
materials. These expenses are continu-
mg to rnse.
» Labor Costs Soar—Last month, NAL
and the International Assn. of Machin-
ists signed a new contract providing a
$20 monthly wage increase for about 500
clerical, office and station workers, retro-
active to Dec. 1, 1948. In January, Na-
tional and TAM agreed on a 10 cents an
hour wage boost for all classifications of
maintenance workers (Aviation WEEK,
Jan. 17).

Meanwhile, National's program of
putting Air Line Pilots Assn. members
back into the cockpits following settle-
ment of the strike has fallen behind
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schedule. As a consequence, in accord-
ance with the strike settlement pact,
the carrier has been given base pay to
ALPA personnel not restored to flying
duty.

ll-];}ad Feeling Persists—A dispute be-
tween ALPA and National has arisen
over ALPA’s demand that the returning
pilots take physical examinations. While
the issue has been arbitrated, 1t pointed
up the continued bad feeling between
ALFA and NAL.

Former non-union pilots still with
National are attempting to gain recog-
nition for their new union—the National
Pilots Assn.—as collective bargaming
agent for NAL Hying personnel. ALPA,
which regards NPA as a company umon,
is set to fight the move. As of last
month, NPA members apparently out-
numbered ALPA personnel on Na-
tional's payroll.
> Executives Take Salary Cut—With
their company far in the red, National's
top executives took a cut in income last
vear, recent statements to CAB have
disclosed.

President Baker, who owns 22.47 per-
cent of NAL's outstanding stock, re-
ported total 1948 salary of $26,250
against a $30,000 salary as reported for
the year 1947.

J. C. Brawner, treasurer, earmned $9-
375 last vear compared to 510,000 in
1947; J. D. Crane, vice president-main-
tenance, $10,225 against $10,800 in
1947; H. C. Dobbs, vice president-sales,
§13,749 against $13,999; R. P. Fore-
man, secretary, 38625 against $9000;
E. J. Kershaw, vice president-operations,
514,999 against $15,124; F. E. Howe,
assistant secretary and assistant treas-
urer, $6900 against $7200; and T. A.
Prevost, assistant vice president, 59375
in 1948 against $81.24 in 1947,

» Mail Pay Boost Eved—National still
hopes to wipe out part or all of its losses
during 1948 when it receives a final mail
rate for the year. This summer and fall,
when trafic on NAL's Florida run
would normally be at low ebb, the com-
pany plans to stimulate business with

bargain fares.

From May 15 to Nov. 1, NAL pas-
sengers will be able to buy roundtrip
tickets between Florida cities and north-
ern points for only one-third more than
the present one-way fares. Travel on
National’s DC-6 flights is included in
the low-fare plan subject to the normal
DC-6 surcharge. Eastern Air Lines,
NAL's competitor on the Florida run, is
making similar cuts on roundtrip tickets
starting May 15.
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® LEWIS ®

ACCESSORIES

FOR USE WITH
TEMPERATURE INDICATORS

ADJUSTABLE RESISTOR AMN5534-1

Developed by Lewis carly in 1945 os o posi-
tive means of adjusting thermocouple lead re-
gistances to eight ohms.

3 a | FIREWALL
p O CONNECTOR
BLOCK

AMN3537-1

Another Lewis development. Maode with iron-
constantan or chromel-alumel inserts. Also
available in special Hi-Temperature construc-

tion to meet C.A A, requirements.

THE LEWIS ENGINEERING CO.

CHURCH ST. = = » » NAUGATUCK, CONN.

SHORTLINES

> All American — Plans to inaugurate
conventional feeder service between
Washington and Pittsburgh via Balti-
more, Frederick, Hagerstown, Md,,
Martinsburg, W. WVa,, Cumberland,
Md., and Connellsville-Uniontown, Pa.,
on Mar. 7; between Pittsburgh and At-
lantic City, N. J., via Johnstown, Al-
toona, Harrisburg, Lancaster, Pa,, Wil-
mington, Del,, and Philadelphia on
Mar. 18; and between Washington and
Atlantic City via Ballimore, Dover, Del,,
and Bridgeton-Millville-Vineland, N. |,
on Apr. 11. AAA planned to suspend
pickup service to six Pennsylvanmia com-
munities Mar. 5 and intends to discon-
tmue pickup operations on s Pitts-
burgh-Philadelphia  link (route 49F)
Mar, 26.

B Amernican—Has set up a special safety
division headed by Robert W. Knight,
formier director of operations analysis,
Company has Hown a record four billion
passenger miles without a  passenger
fatality . . . AA flew 1,913,400 freight
ton miles mn January, up 48 percent over
the same 1948 month.

> American Overseas—Grant Titsworth
has been named secretary-treasurer.

o Mag
v H F COMMUNICATION

and I-F NAVIGATION SYSTEMS

meet every Operational Need
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THE A.R.C. TYPE 11A

\ Meets basic needs by providing |
\ for VHF Transmission, LF I
\ Range Reception and Rotatable

Loop Navigation.

THE A.R.C. TYPE 17

‘i trolled VHF Transmitter.

DEPENDABLE ELECTRONIC EQUIPMENT SINCE 19208
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A 2-way VHF equipment, in-
\ cluding a tunable VHF Receiver
\ and a S5-channel, crystal con-

All units of these systems have Leen Type-Certificated bv
the CAA. Faor the highest sfandards of design and manufac-
ture and the finest in rodio equipmeni, specify A.R.C

Aircraft Radiu (orporation
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THE A.R.C. TYPE 12 (Above)

Combines the advantages of the
Type 11A and the Type 17, of-
fering 2-way VHF, together
with LF Range Reception and
Rotatable Loop Navigaticn.

» Braniff—Plans to inaugurate Houston
to Rio de Janeiro service Mar. §, with
DC-6s making the flight in 26 hr,, 25
min, The Lima, Peru, to Rio hop will
be nonstop. Carrier is offering a new
credit plan for domestic and Latin
American travel.

» Capital-Has placed a Z24-passenger
DC-3 in expenmental service between
Norfolk, Va., and Knoxville, Tenn., to
test passenger acceptance. Plane has a
loading door with built-in steps, bag-
gage racks near the door and a male
attendant instead of a stewardess. Other
Capital DC-3s are undergoing sinular
modification (Aviation WEEE, Jan. 24).

» Mid-Continent—CAB has suspended
for 90 days pending mvestigation tariffs
filed by MCA and TWA providing
roundtrip excursion fares between
Kansas City and St. Louis which were

26 percent less than regular roundtrip
fares.

» Pioneer—With the help of a $119,532
net profit in 1948, the feeder now shows
an overall proft of $8900 for its first 41
months of operation ending Dec. 31,

19486.

» Post Ofhce—Has inaugurated air
parcel post service to France.

> TWA—Ralph S. Damon, president,
has been elected a director of Goodyear
Tire and Rubber Co., subject to CAB
approval.

» United—Flew an estimated 8§1,498.-
000 revenue passenger miles in January,
up 22 percent over the same 1948
month. . . . UAL directors have de-
clared the regular quarterly dividend of
$1.125 per share on the company’s cum-
ulative preferred stock. Dividend is be-
mg paid from capital surplus. . . . Car-
rier has withdrawn the tanff which
would have given clergymen a 25 per-
cent fare discount.

CAB SCHEDULE

Mar, T—Hearinge on Board's investigation
of National Airlines route transfer., (Dockat
a0}

Mar. B—Prehearing conference on All
American Alrwavs® Pittsburgh-Charlaston,
W. Va., route ecaze. (Docket 3615)

Mar. 0—Hearing on Board's enforcement
proceeding against Transocean Alr Lines.
(Docket 3244)

Mar. 14—Prehearing conference on exten=
glon of Empire Airlines’ feeder certificate.
(Docket 36493)

Mar. 14—Hearing in reopened Mississippl
Valley and Southeastern States area Cases.
{ Docket 548-501 &t al.)

Mar. 21—Hearing in Florida trunkline
goervice case, (Docket 2215 et al.)

Mar. 22—Hearing on TWA's complaint
agalnst Pan American Alrways' Saudi Ara-
bian service. (Docket 3264)

Mar. 2R—Hearing in New England =tates
rotite eass, (Dockat 2196 et al.)

Mar. 28—Hearing on Board's enforcement
action against Nats Alr Transportation
Service, (Docket 54a6)
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Apr. 11—Hearing in reopened Hawalian

case, (Docket 851 et al.)

Apr. 11—Hearing on Board's investiza-
tion of through service and Interchange
requirements at 5t Louls and Memphis.

(Docket 3426)
May 2—Hearing on additional soothern

transcontinental =ervice, (Docket 1102 et

al.)
May 16—Hearing on Hughes Tool Co.
sontrol of TWA. (Docket Z2796)

Sightseeing Extended

Capital Airlines’ sightseeing flights
over Washington, D. C., which began
Jan. 30, have proved so successful they
are being extended to other cities on the
company's system, ,

After two weekends of experimen-
tation at Washington, Capital added
Pittsburgh to the sightseeing circuit on
Feb. 13. Other cities will be included
when equipment is available,

J. H. Carmichael, Capital’s president,
states that the Sunday Rights are often
patronized by men who fly fTEC{uEﬂﬂ}'
but want to show their wives that air
travel is safe and pleasant.

On the first day of its $2.50 sight-
seeing flights over Washington, Capital
made two trips with 50-passenger
DC-4s, carrying 41 and 44 passengers
on the hops. Next Sunday three trps
were made with full 50-passenger loads
on each flight. Sixty-seven passengers
were carried on two DC-4 flights at
Pittsburgh the first Sunday sightseeing
trips were offered there.

Wanted: More Traffic

Baltimore, the nation’s sixth largest
city, is taking steps to improve its 48th
place ranking among U. 5. passenger
generating points. The city's Junior
Assn. of Commerce recently called n
representatives of nine airlines serving
Baltimore in an effort to develop a suit-
able program to stimulate public in-
terest in commercial air passenger and
cargo transportation. .

Opening of Baltimore's new Friend-
ship International Airport, scheduled
late this year, is expected to promote air
travel. Meanwhile, the Junior Assn, of
Commerce has proposed the airlines
provide the Baltimore public with a
joint information bureau under one
phone number to supply flight informa-
tion. The carriers were also asked to
publish a consolidated flight schedule.

Landis Joins Firm

Former CAB Chairman James M.
Landis has joined the Washington law
firm of Gewirtz and Maclay. During
Landis’ terrm as Board chairman,
Gewirtz was his executive assistant.
Maclay was CAB's assistant general
counsel at the same time, Name of the
law firm has been changed to Landis,

Gewirtz and Maclay.
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Here is an unusual, but mighty important use of a Snap-on
Torqometer. Mounted on a special adapter, it measures the
tension of the blade in the hub.

This is but one of many uses that has established the Snap-on
Torqometer as a "must” in aviation maintenance and service.
Veteran mechanics agree, that to avoid mechanical distortion
resulting from “guesswork” bolt tightening, your best bet is a
Snap-on Torqometer because you can see the tension, accurate-
ly, as you tghten.

Snap-on Torqometers are available in 15 models . . . from zero
to 30 1n, lbs., up to 2000 ft. Ibs. Ask to see them when your
Snap-on man calls or write for new descriptive folder,

SNAP-ON TOOLS
CORPORATION

B020-C 28th AVENUE

KENOSHA, WISCONSIN

TRANSPORT 45



UNDISPLAYED —RATE

80¢ a Line, Minlmum 4 Lines. To figure ad-
Tince payiments count 5 average words as a line

Porilione Wanded (full ar part time individos]
salaried employment enly) 35 the above rates
payahie In sdvanoe.

Hoe Numbers—Care of publication New TYork.
ﬁiﬂltr of San Franclsco offices sount as )
n'r

Disesunt of 109 if full payment {8 mads In ad-
rance for 4 conescutive lnsorilons.

SEARCHLIGHT SECTION

{ Clossified Adeertiving)

EMPLOYMENT < “OPPORTUNITIES"

Imdiidual Spaces with border rules for prominend

The advertising rate Is §10.00 per lnch for all

dn Adverfizing inch s measured " vertically

: EQUIPMENT
: USED OR RESALE
— DISPLAYED

diiplay and advertlsements.

advertlsing appearing oo other than s eontraed
basia. Contract eates guoted on regquest.

mn & column—3 columns—30 inches Lo & Dage.

DESIGN ENGINEERS
LAYOUT and DETAIL DRAFTSMEN

TECHNICIANS

Unique opporiunities await you in the new and challenging field of ulilization of
nuclear energy for the propulsion of aircrait.

Design engineers with five years’ experience in the field of original design and
development of conventional and jet type aircrait power plants, contral mechanisms,
servo systems, installations and test equipment.

Draftsmen with three years’ experience on aircrait power plant components.
Experience in filelds other than aircrait may be applicable to those interested in

a radically new design field.

Positions also available for technicians, experienced in set up and operation of

lest rigs.

In reply. pleased forward resume of education, experience, salaries and pertinent

parsonal data to:

Employment Office

FAIRCHILD ENGINE & AIRPLANE CORP.
NEPA DIVISION

P. O, Box 415

Oak Ridge, Tennessee

OPPORTUNITY for

Top Flight Aeronautical Engineers

@ Pioneer in the Research, Development,

Design and Production of Tandem

Rolor Helicoplers has exceptional opportunity for engineers experienced on Aircraft

PDesign . . . Mechanical Design . . .
« » » Flight Test and Instrumeniation.

Stress Analysis . . . Project Work . . .

Vibrations

® Ambitious, progressive men with above experience requeslied o wrile at once,

giving age, education and experience 10—

PIASECKI HELICOPTER CORP.

MORTOHN, PA.

(Philadelphia Suburb)

EXPORT SALES PILOT

For the qualified pilot who speaks French
and Spanish, Beech Aircraft has o good
job which must be filled immediately.
Should have experience on military-type
aircraft. Will have opportunity to travel
abroad on sales demonstration work. Good
pay for the right man. List references
and forword complete data to

BEECH AIRCRAFT CORPORATION

Wichita 1, Kansas

AIRGRAFT SALESMEN

Mirplane manufacturer needs now ex-
perienced salesmen o work with dis-
tributers, appoint dealers. assist in clos-
ing sales. Must have a proven sales
record. Will pay 56.000 to $12.000 an-
nually. depending on the man. Lisi rel-
erences and forward complete dala to

SW-B100, Aviation Week
330 Wept 42nd Street, New York 18, N. Y.

——

REPLIES (Hor No.): Address to office neareal you
NEW YORK: 330 W, 42nd Bi. (18)
CHICAGO: §20 N, Michigan Ave. (11)
SAN FRANCISCO: 68 Poat 8. (4]

i POSITION VACANT

POSITION VACANT—Hellcopter Pilots—Need

several qualified helicopter pllots for forelgn
and domestic duties. Write full qualifications
including all Hight time experlence, former
employer and minlmum silary oexpected, to
P-3064, Aviation Waeel.

SELLING OPPORTUNITY OFFERED
AIRPLANE SALESMEN.

AManufaeturer now

hiring axpeérienced salesmen to assist In na-
tlonwide distributor-dealer sales program. Only
those with a good past gales performance nnerl
apply for jobs mvailable now at monthly =al
arleg of from 3500 to $1000 depending 1.111|:|1|
your qualifications, Bend complete personal in-
formation, references, and application immiedi-
Rtely ta 8W B252, ..-'l|.1.:||.|:|r_||n Wealk,

EMPLOYMENT § E.E‘L"' ICE

LHE‘IHEF‘RH LARGE college nﬂ'&rs ul:m--
APProx. half time tenching-gstudying. All
ranks aniv. positions, experienced $4500-F6500
nine monthes. Give phone, photo, qualificatlons,
Cline Teac ]11 r8 Agency, East Lansing, Mach

SE.I.LIHG UFFQRTUHIT\"‘ WANTED

SALES ENGINEER—M.E, Degree, age 36, wide

pefnualintones throughout the aviation Indus-
try including military, alrline, manufnctures,
and servicing activities. Tmagination, foreslght,
and ability to engineer application of products
ah=-51d06, Avintion Week.

BUSINESS OPPORTUNITIES

For Sale. Finest AXE charter buslness

In New England, Rangeley Seaplane Baze, ex-
tiiblished 1534, 4 alrplanes A-1 candlitlon,
partsstock, ramp accommodating 3 amphibians,
maodern Texaco gas Installation, -8 months
always profitable operation, !deal location, ex-
cellent clientels, A & E mechanie avallable
Attractive grounds, knotty pine office, rest-
room, on leass, Reason for ssalling—aga and
entering hotel business. Valualble opportunity
for good young pllots. Address—Rud Russell,
Rangeley, Mulne

e — — —_— =

'H- ould lilke a partner
to participate In forther development of Co-
Axial type Hellpopter which comfortably ear-

riea pllot and passenger with baggnge, and has
made over 100 Alghts, BO 8241, Aviation Weaek.
FOR SALE

Three 19468 JICG5 low time Plpers,
One 1547 Btinson 165, 180 hours All excellent
condition, alwayes hangared. Wm Streever.
Hallaton Spa, M. Y.

For Sale, Cartis-C-461ID),
Modifled and licensed. Totml airfrome time
1670 hrs. R-28300-51 engines. Time since overs
haul, right 385 hra: Left 80 hre. buckel-type,
44 peats avallable, lavatory., Removeable 250
gal. fual tank Installed In cabln, Collinsg Traonk-
mitter. Annual Inspection esompleted January
1948. Cash or terma econtact. Franciz M., Wiz-
E-"EE;’;J'J B'way, M. Y. 4, N, Y.. Tel. Haunover

Automatic Machine Computaticn

Sumerical mathematlcal analyses of all kinds.

High speed, accurate (digital) fully autoniatic
spuipment.
Heseprch studies, test data reduction,

design analvsis, operntlions critloues, et

EMGINEERING COMPUTING LABORATORY
002 8. Centiral. Glendsle 4, Callf,

Phone CHapman 5-1700

CHIEF TEST PILOT

There’s a top pay job open right now for
the right man who can quaolify as o chief
engineering test pilot. Should have formal
engineering education; should be grodu-
ote of Wright Field AAF Test Pilot School,
or equivalent in experience; should have
4-engine experience. Will be engaged in
flying experimental single, twin, and
4-engine aircraft,

BEECH AIRCRAFT CORPORATION |

Wichita 1, Kansas

— — — __}
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INTEREST IN AERIAL
MAPPING COMPANY

® Pioneer Morthwest concern. Excellent
earnings record. Additional copital re-
quired for exponsion to handle steadily
growing volume of business., There is a
place in the company for o0 man qualified
flying or mopping experience or business
background. 528,000 required to purchase
substantial interest and previde expansion
capital. Write M. R. Bailey, 2030 West-
lake Avenue, Seattle 1, Washington.

- @ SEARCHLIGHT SECTION ®
For Sale |

FOR SALE

DC-3 21-PASSENGER AIRPLANES

® Equipped with Wright GR-1820-
G-102 Engines.

BEECHCRAFT D18S

Serinl TA-328—Complete Bendix Alrline type ra-

dia Installation—ARC-VHF transmitter and re-

calver—De-lcer bosts—Anti-lelng—80 Gallon nose

I tank—5 Hardman chalrs—Folding cabln table—

Constant spsed propellers—Windshleld wipers
Just relieantad and In axcallent condition.

A winter ssason priee......cvovneeeenees.. 537,500

BEECHCRAFT AT-11

5 ehalrs—Camplate radio equipment
All bulletins up-to-date

PAGE AIRWAYS, INC.
Rochester Airport Rochester 11, M. Y. l

PBY-3A CATALINA

Balloved to be the fines! unlicenssd
amphibious flying boat in the U. 8. or

Conada
. Complete Radio Including

Fabric Good . .
A. D F.

Less than 284 hours since complete Navy
Major Overhall en hull and engines

FLYAWAY—514,000.00

For a wery reasonable flgure we will
mn:Li.Er or licenss for cargo, passengers,
or

COOK CLELAND AIRPORT
WILLOUGHBY, OHIO

WANTED
C478B

Airframe Time
Under 3000 Hours
Accident Free

Reply:
W-HE2564, Aviation Weak
520 North Michigan Ave., Chieage 11, Il

WANTED

CARBURETORS

NA-Y-9E1 for P&W R 1340 —
AN1 Engine—Quantity up to 50

WIRE

W-R248, Aviatlon Waak
330 West 42nd SBtreet, New York 15 N. Y.
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'8,900"

and up

{plus 2% Sales Tax)

"AS IS" MUNICIPAL AIRPORT, TULSA, OKLAHOMA

Address all inquiries fo:

AMERICAN AIRLINES, INC.

Att: Director of Surplus Sales
43-02 Ditmars Boulevard, Astoria, Long Island, M. Y.
(Telephone RAvenswood 8-1000)

® Recently removed from scheduled
passenger service.

@ Airframe and engines approach-
ing overhoul.

| AW SEE US FOR

NEW —USED— AL

A

Old Country Road, Mineola, L. I._,

INST

STANDARD AIRCRAFT EQ

OVED REPAIR STATION 188

MENTS

YPES —SALES—REPAIR

FM NT COMPANY INC.
. T Garden City 331

| PROFESSIONAL
SERVICES

Where to Buy

PRODUCTS - SERVICES
ACCESSORIES

LANCASTER, ALLWINE & ROMMEL

Registered Patent Attorneys

Patant Practice befors U. 5. Patent Office.
Validity and Infringement Investigations and
Opinions. Booklet and form "Evidence of

52, DI5—I5th 5t ashington 5, D

Conception 'Innmrr.!ld uﬂm request. Euii_l'

Makes Your Plane

| EASIER TO SEE
In The Night Sky

S. B. BARNARD, LL.B., M.E

Registered Patent Attormey

Mechanical, Electro-mechanical,
Attomotive and Alrcraft Patents.
PATENT ANALYSES mnd INVESTIGATIONE.

Hi-88 41st Avenuos,
Long Island City 1, N. Y.

STillwell 4-5428

Private Plane

Fniiﬂun Light Flasher

FLASH-AIRE"® gives you the added
safety of flashing pmltinn lightis for
i your plane. Ask your alreraft accessory
dealer for FLASH-AIRE", or write for
| infermation.

@® C.A A Approv- @ Light Welght,
ed for All Priv- only 13 cunces.

ate Planes. ®@ Diameter 3"

SCHOOLS

I I (P.& P. 21-3) Helght 4"

TEMCO is also producing® Easlly Installed.
approved type Mashers for

commercial and military
alrcraft and maring usas.

I Patent Applied for
| *Trademark

TEXAS ENGINEERING & MFG. CO., ING.
| P.O. Box 6191 Dallas 2, Texas Dept. F-4

] —1

ing Sun SCHOOL OF |

I TARL a:lEJ:*"w.duncs

l.

st

UNUSUAL OPPORTUNITIES
Can be found eoch week in the
SEARCHLIGI-:T SECTION
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STRICTLY PERSONAL

A WAIL FROM EGGBEATER HEAVEN—-"We had one here that’s for the
books,” writes Capt. Robert C. Sellers, of the Liaison Helicopter Training Group
at San Marios, Tex.

“This is the only military helicopter school in the U.S. and around Texas it's
known as Eggbeater Heaven. Some weeks back a dry spell ended with torrential
rains. Near Houston 14 hunters got stranded on an island. They were in danger
of drowning as the waters slowly crept up toward them. So one of our ships
went to the rescue.

“Now, anyone will admit flying a copter 150 miles is no fun, and a very tired
pilot arrived on the scene several hours later. He immediately landed near the
men to start taking them off one by one. Did he rescue them successfully? Hell
nol Only one of them would dare get in the damned thing! They sweated out an
Army duck jeep. Result—1 man out of 14 saved by the air age, and 13 by the
Willys man, 1 guess we'd better leave the program to DC-3s5 and DC-4s for
persuading millions to fly until we convince people that those four blades
or 50 aren’'t for hanging out Monday’s wash!”

& % #

DEATH OR DRAKE?—Here is stark tragedy in the skies. According to the
Delta Digest, a Delta captain recently noted on a maintenance report at the end
of a flight: *“Check large dent in right side of nose section. Look under ‘remarks’
for explanation.” Here were the remarks:

“This dent was caused by a mid-air collision with a large female duck about
3 miles west of Spartanburg. It is the considered opmion of the crew that evasive
action was in progress and she did not see the DC-3 approaching. Or, she
committed suicide rather than permit herself to be overtaken by a large drake
who was seen to pull up just in time.”

WRIGHT FIELD'S BOX TOFP PRIZES—You never know where this aviation
research business will land you. Take Adam J. Stolzenberger. He is civilian chief
of the dynamic model unit at Wright Field. Been working on complicated prob-
lems of flutter and vibration in fhxed-wing aircraft for years and darned if he
doesn't come up with a new breakfast food prize soon to be available to air-
minded small fry who send in the box tops.

You see, Mr. Stolzenberger got the idea for a wing-flapper that flies. He calls
it an omithopter. Actually, the wings of his wire and silk-paper models don't
fly or flutter. They Hap. The futter (or flap) is produced by an unbalanced rotor
that sets up a 12-cycle-persecond vibration, and which is actuated by that old
standby of the model builders, a powerful rubber band motor,

Properly wound up and launched, the models will ﬂ:aE: from 30 to 50-ft. Mr. S
believes the same principles can be used in larger models with electric or gasoline
power, foresees serious structural complications in any omithopter bmlt on this
principle large enough to carry a man. In a larger cratt, the design would prob-
ably call for a series of small wings, he believes. R.H.W.
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WHAT'S NEW

New Books

“Fear, War, and the Bomb,” Military
and Political Consequences of Atomic
Energy, by P. M. §. Blackett. Some in-
teresting fuel for the controversy now
raging on air tactics and strategic bomb-
ing is contained in this volume by a
British Noble Prize-winning physicist.
Considerable analysis of air warltare in
the last war and discussion of its role
in the atomic war of the future.
Whittlesey House, 330 W. 42nd St.,
New York 18, N. Y. Price $3.50.

Trade Literature

“How to Make Money on an Air-
port,” an informative booklet available
from State of Tennessee Bureau of Aero-
nautics, Nashville, Tenn., upon request.

“Alominum Alloy Castings,” folder-
size¢ booklet on their production and
application, available upon request to
Aluminum Industries, Inc., Cincinnati
25, Ohio.

“Mainliner Flight Plan,” a booklet
distributed to airline travelers on “be-
hind the scenes” Hight operations.
Available upon request to United Air
Lines, Chicago 38, IlI.

“Murex Limited,” a booklet present-
ing a brief outline of Murex metallurgi-
cal and chemical products, available
from Murex Ltd., Rainham, Essex,
England,

“Jessop High Speed Steels,” a booklet
describing the analyses, heat treatments,
and applications of five most commonly
used types of high speed steels. Avail-
able upon request to Jessop Steel Co.,
Washington, Pa.

“Permite  Aluminum Castings,” a
booklet on their production and appli-
cation, available upon request to Alu-

minum Industries. Inec., Cincinnatr 25,
Ohio.

“How Spring Wire Is Used,” a
pocket-size sales training booklet, avail-
able upon request to Market Develop-
ment division, American Steel & Wire
Co., Rockefeller Bldg., Cleveland 13,
(Ohio.

“Catalog-Data Book,” covering indus-
trial and marine fittings, available upon
request to Thomas Laughlin Co., Port-
land, Me.

New Films

“A Big Race for Little Wings,” two-
reel sound movie on the Goodyear
Trophy Race at the 1948 Cleveland Air
Races. Available upon application to
Public Relations Dept., Goodyear Tire
and Rubber Co., Akron, Ohio.
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Electrical Connectors for
Aviation Field Lighting

THAT MEET
CAA SPEC L-823

Designed for...not odapted "to, modern field ! it a
lighting regquirements MINES Molded MNeaoprene . 7 : B
rubber elecirical Connectors are the first choice of A Sy
many of America’s leading oirpert lighting manu- : ' B F

facturers. Line Material Co., Westinghouse, Crouse
Hines, Revere, Fly by MNight and Aviation Equip-
ment Co., are all omong our satisfied customers.

FIGURE  LDESCRIPTION

1A & 1B Z2E125M MALE PLUG and 2E125F FEMALE

RECEPTACLE (joined) —Two conductor—
15 ampere—§&00 volts between contacts

. - . 1500 volts to ground. =
[ 2EV25F1A FEMALE RECEPTACLE — Some
alectrical specifications as abave.

4A & 28 TAIEBTM MALE PLUG end 1AT87F FEMALE
RECEPTACLE (joined)—Single conductor

—25 ampere ... 1500 velts to ground.
JA & 3B 52242 MALE PLUG and 52241 FEMALE
RECEPTACLE (joined) — Five conductor,
two 15 and three 6 ampere — 600 volts
between contacts. .. 1500 velts o ground,

5A & 5B 2D125M MALE PLUG and 2D125F1 FEMALE
RECEPTACLE (joined) —Two conductor—

20 ampere—&600 volis belween conlocts
.« « 1500 wolts to ground.

A & 68 1X187M MALE PLUG and 1X187F FEMALE
RECEPTACLE (joined)—Single conductor
— 25 ampere . . . 5000 valts.

4A & 4B 6-187KM2A MALE PLUG aond 6-187KFIA  WRITE: For full porticulars ond prices now.
FEMALE RECEPTACLE (joined)—5ix con-  There's a MINES design for your needs thot

ductor—25 ompere—&00 wvolis between meets CAA specifications.
contacts . . . 1500 volts 1o ground.

MINES EQUIPMENT COMPANY
4264 CLAYTON AVE. —L_MINES 122 s1. 10uls 10, MO.

# “ 7
lllllr .
/7 2, S 1
i 1'_.
T
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] |
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F ] o _‘p"nl'"f o
4
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Why waste labor on “"muscle jobs' of
pushing, pulling, lifting or control
operations? T-] Cylinders will do ir
antomatically ... with accuracy. . .and
cut costs!
For 100 1b. or 50,000 lb., there's a
- T-] Air or Hydraulic Cylinder that's
' right for your requirements. Man
standard sizes and styles... bot
: cushioned and non-cushioned types.
-d Precision-built. . . backed by 31 years
of know-how ...dependable. Write
for catalogs. The Tomkins-Johnson
Co., Jackson, Michigan.
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EDITORIAL

No Gains Without Safety

The Flight Safety Foundation is unique in aviation.
Nothing like this nonprofit, independent educational
group has existed before. In a field of transportation that
has suffered so much from accident misinformation or
unnecessarily sensational publicity, the Foundation has
a tremendous task.

To date, financial aid has been disappointing. The
Foundation's fund raising program is continuing with
little fanfare or promotion, but the goal for 1949 is at
least $100,000.

An ofhicial summary of the accomplishments of the
Foundation in its first few months of active hife 15 en-
couraging. This light is made available by the Founda-
tion's director, Jerome F. Lederer, from the headquarters
at 515 Madison Ave,, in New York City:

1. It has established an experience interchange service
which provides the aviation industry with a channel for
exchanging data on accidents, near-accidents, training
procedures and related safety information. The improved
operational practices developed by one aircraft operator
are thereby made known to other operators and to the
aircraft manufacturers. This information exchange also
has spurred dissemination of accident prevention infor-
mation within the individual organizations.

2, It initiated a forum where aeronauntical engineers
and aircraft operators met in a two day conference to
exchange ideas on internal company policy as related to
safety. Representatives of foreign and domestic airlines
as well as aircraft manufacturers and the military services
participated in the forum. The results were fruitful,
especially in relaying methods for safety education and
analysis of operations from the viewpoint of safety.

3. Accurate reports on accidents are necessary to pro-
vide educational material and prevent recurrence. Re-
sponsibility for investigation of many aircraft accidents
is being delegated by the CAB to state police or state
aviation agencies. The Foundation organized and con-
ducted a seminar for the training of civilian aircraft acci-
dent investigators, the first of its kind in the country and
probably in the world. This was accomplished with the
assistance of experts furnished by CAB and CAA. Lieut.
Gen. George E. Stratemeyer cooperated in providing the
facilities for the seminar at Mitchel Air Force Base,

4. The Foundation has assisted the Coast Guard in
advising transocean operators of the search and rescue
organization at hand when a ditching occurs at sea and
has published the procedures recommended for use by
captains of a merchant vessel when an airplane prepares
to ditch in his vicinity.

5. After learning that one airline was using Coast
Guard pilots to train its pilots in ditching, the Founda-
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tion spurred the use of Coast Guard pilots to train other
airline pilots in ditching procedures.

6. The Foundation has produced the first integrated
study of scientific methods for evaluating flight crew re-
quirements for large transport aircraft. This project, an
outgrowth of a great deal of prior study, was sponsored
by certain airlines and carried out in cooperation with
other interested organizations.

7. The Foundation has signed a contract with the
CAA to develop this study further.

8. It is working with other organizations on develop-
ment of safety programs applying particularly to private
flying. Like the Automotive Safety Foundation, the
Flight Safety Foundation will work with whatever organ-
ization is best suited to accomplish a particular project.

9. It has established a research project to study cockpit
simplification and reduce causes of fatal accidents in
small private aircraft. This project was financed in mem-
ory of Richard H. Depew, a leading exponent of safety
in private flying. A preliminary report on this project
will be available soon,

10. The Foundation is constantly analyzing accident
data to show where safety efforts are likely to produce
maximum results and it helps other organizations acceler-
ate their safety projects so that practical safety measures
will not be allowed to migrate, but rather be propelled
into adoption,

This 1s an impressive record for less than a year's
operation.

Already, a number of public spirited individuals and
companies have contributed to this nonproft, impartial
sroup dedicated to the advancement of knowledge for
safety in flight.

Contributors to date include these leaders: Alexander
& Alexander (insurance), American Airlines, Beech Air-
craft, Boeing Aircraft, Braniff Airways, William A. M.
Burden, Capital Airlines, Colonial Airlines, Connechicut
General Life Insurance Co., Continental Air Lines, Delta
Air Lines, Sherman Fairchild, The Frniendship Fund,
Mrs. L. Carteret Fenno, Grumman Aircraft Engineering
Corp., Los Angeles Airways, National Aviation Corp.,
Edward J. Noble, Ohio Qil Co.,, Pan American-Grace
Airways, Laurance S. Rockefeller, Sportsmen Pilots Assn.,
United Air Lines, Standard Oil Co. of California.

These contributors are worthy of commendation. It
is regrettable that their number is so small. At this date
the goal for 1949 appears distant, and unattainable. But
we have more faith in aviation’s leaders than to believe
the Foundation will fail to win its rightful support from

those it will serve best. In aviation there are no gains
without safetv. ROBERT H. WOOD
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BENDIX FUEL
METERING CONTROLS

Performance-Proved on Leading Jets

In two years of flight use, Bendix Fuel Metering
Controls have set a remarkable record for
f‘ﬁfﬂ'ﬂﬂ, versatile, and dependable operation,

oday they are continuing to set the pace on
such planes as the F9F, the F84, and the F80C.
Efficient: New use of altitude compensation . . ,
practically isochronous in operation . . . constant
air-fuel ratio and temperature for acceleration.
Versatile: Work equally well with gasoline or
kerosene . .. With or without water injection ...
Adaptable to various exhaust nozzle areas . . .
Can be modihed to handle surge limitations.
Dependable: A record of dependability beyond
all expectations —comparable to that of other
Bendix Fuel Metering Equipment over the years.
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In the field of jet propulsion, Westinghouse
leadership is setting the pace. Axial-flow Turbo-
jet Engines . . . pioneered in the U. S. A. by
Westinghouse . . . contribute immeasurably to the
sleek design, light weight and unprecedented
power that characterizes advanced aircraft.

Every engine embodies over 50 years of West-
inghouse experience in building high-speed
rotating machinery . . . complete dependability
is assured. Ease of installation, maintenance and
replacement are achieved by sectional assembly
and simplicity of design.

Proud though Westinghouse is of its contribu-
tion to America’s supremacy in the air, it is by no
means content to rest upon the laurels of past
achievement. Its extensive laboratories, devoted
exclusively to the development and refinement of
aviation gas turbines, are earnestly pressing for-
ward the exploration of new frontiers in aircraft
engine design . . . that this supremacy may be
advanced to heights yet unattained. J-50494
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J-34 Turbojet Engine . .. Power
for the Wings of a Free America

Westinghouse /- 7wt iy i =i



