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Close-up of rear main gear sh

Super=safe brake

for a super-powered jet

0 solve the braking problem on the

new super-tast, three-jet XB-51,
Goodyear designed and built Single
Disc Brakes to fit its unique tandem-
type landing gear. For years of experi-
ence prove these extra-dependable.
super-sate Goodyear brakes are

unequailed for
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ws location of two Goodyear Single

maximuin energy

absorption within a minimum space.

That’s w

y more aircraft are equipped

with Goodyear brakes than any other
kind. For details, write: Aviation
Products Division, Goodvear, Akron 16.

Ohio or Los Ang

Disc Brakes




For Better End Results

Whether in a delicate, precision instrument, a simple machine
part, or a large complicated mechanism, ball bearings are used

to achieve a certain preconceived standard of performance or

end result.

Products of long experience, finer materials and the most
advanced methods available today, New Departure ball bearings

assure greater accuracy, smoother operation, longer life . . . in
short, better end results, whatever the requirements may be.

mwﬁﬁw

NEW DEPARTURE BALL BEARINGS

MEW DEPARTURE + Division of GENERAL MOTORS CORPORATIOM « BRISTOL, CONNECTICUT + BRANCHES IN ALL PRINCIPAL CITIES
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PACKARD

HIGH-ALTITUDE
AIRCRAFT

IGNITION CABLE

Years of leadership in cable
development and progress has
resulted in Packard becoming
the standard cable in the avia-
tion industry.

It is no secret that Packard high-
altitude aircraft ignition cable
gives unequalled resistance to
heat and cold, moisture and abra-
sion, age and corona under all
atmospheric conditions—from
sea level to ceiling—in all parts
of the world.

It is well known among owners
of all types of planes that Packard
aircraft cable gives more hours
per replacement.

7

BRiG, U% PFAT FE

PACKARD ELECTRIC DIVISION
GENERAL MOTORS CORPORATION
WARREN, OHIO
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POWER TO BURN...FROM AIR!

Chief among the startling new features of the radi-
cally designed Convair XP5Y-1, long range flying
boat, is the first gas turbine preumatic auxiliary power
system ever built for aircraft. It was designed by
AiResearch Manufacturing Company in cooperation
with the Navy Bureau of Aeronautics and Consolidated
Vultee Aircraft Corporation.

Vital to the system are the first air turbine-driven
alternators for aireraft, which operate all major
accessories. In the air they are operated by main engine
bleed air from the new Allison T-40 turboprop engines.
Each of the two alternator drives produces up to
70 shaft horsepower and maintains constant rpm regard-
less of the varying accessory loads.

When the airplane is afloat
in some harbor or remote
lagoon. power is supplied
by the system’s small
AiResearch gas turbines,
making the XP5Y-1 the first

AiResearch

THE GARRETT CORPORATION

® Aninquiry on your company letterhead will get prompt attention. AiResearch Manufacturing Co., Los Angeles 45, Calif.

iy

turbine-propelled airplane capable of maintaining
heat, light, radio communication and all necessary
accessory activity without operating the main engines.

In addition, AiResearch pneumatic auxiliary power
is utilized for starting the main engines. It is the first
airborne starting system for turbine-propelled aircraft
which makes possible an unlimited number of self
starts without aid from any ground source of power.

¢ Whatever your field — AiResearch engineers
—designers and manufacturers of rotors oper-
ating in execess of 100,000 rpm—invite your
toughest problems involving high speed wheels.
Specialized experience is also available in
creating compacet turbines and compressors;
actuators with high speed
rotors; air, gas and liquid
heat exchangers; air pres-
sure, temperature, elec-
troniec and many other
automatie controls.



the pilot’s instrument seceeesd

e Sperry’s background and experience
in developing precision flight instruments
to make flying easier for the pilot under
all conditions is reflected in the new zErRO
READER™. . . truly, the pilot’s instrument.

> For the Sperry ZERO READER combines
the type of information usually supplied by
five essential instruments — relieves the
pilot of complex mental calculations —
gives him more time to concentrate on
other factors vital to the success of his

flight plan,

»e= The ZERO READER —developed by
Sperry with the encouragement and co-
operation of All-Weather Flying Division,
USAF and the Air Transport Association
— makes military and commercial aviation
increasingly independent of weather . . .
helps pilots to make cross-country flights,
approaches and landings with greater ease
and safety regardless of visibility.

>« The ZERO READER takes 1ts place in a
long chain of Sperry “firsts™ including the
Gyro-Horizon, Directional Gyro, Gyrosyn
Compass and Gyropilot. Like them, it
was evolved from Sperry research, engi-
neering, precision manufacture and
flight testing. »TRADENARK

FAT PEMDING

{

GYROSCOPE COMPANY

DIVISION OF THE SPERRY CORPORATION
GREAT NECK, NEW YORK

MNEW YORMK « CLEVELAND =« NEW DRLEANS

LOS ANCELES = 5AN FRANC

CO =« SEATTLE

NEWS SIDELIGHTS

Piasecki Advertises

A vigorous one-two punch aimed at
an aircract competitor may have recoil
effects berore its foree is exhausted.

The “punch” was a Help Wanted
ad placed by Piasecki Helicopter Corp.
in the Bridgeport (Conn.) Post, home-
town paper of Sikorsky Aircraft em-
ployes.

Headed: “Piasecki Wins Again!™ the
ad called for experienced engineers and
draftsmen to “help design and build
the H-21 for the Air Force,” and con-
cluded: “Advance With the Winner.”

If Piasecki of Morton, Pa., hires
away some of Sikorsky's experienced
helicopter engineers, after beating Sikor-
skv 1n two successive competitions—the
Navy shipboard helicopter competition
and the more recent USAF rescue heli-
copter compehition—the ettect will be
an additional body blow at the Bridge-
port frm.

But the ad did raise a nice ques
tion for the newcomer in the helicopter
big league to answer: “Why is the win-
ner of a design competition advertising
for help to design the helicopter with
which he won the competition?”

A Piasecki spokesman told Aviarion
Week that the answer to the question
was that the technical personnel were
not bemg sought specifically for the
H-21 project but for other company
work as well.

He also reported that the company
had three of its HRP-1 helicopters back
filving after the grounding in effect since
Thanksgiving and that others were be-
ing restored to service by a new hy-
draulic pump installation, He denicd
newspaper reports that the grounding
had been caused by transmission shaft,
gearbox and bearing trouble.

Question of whether the H-21 de-
sign which won the USAF competition
was 2 design still to be completed is
significant under conditions of the
competition. Competition called for a
prototype flving. But if major design
modifications are required from the
basic HRP-2 type used as the flying
‘Jrntntype (in order to mount the
arger Wright Cyclone R-1820-76A en-
gine of 1020 hp, specified, instead of
the 600 hp. engine used in the HRP-2),
there may be protests raised by other
manufacturers in the competition.

M-Day Plan

Joint chiefs of Staff’s “M-Dav" plans
call for the requisitioning of all four-
engine commercial aircraft by MATS,
according to MATS commander. Maj.
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Tired of Waiting

Almost astronomic costs and
seemingly interminable proced-
ural Elﬁ%ﬂ}'ﬁ suffered by companies
secking  route certificates  from
CAB have taken their toll in the
Board’s transcontinental coach-
type service case. Eight of the
twelve applicants in the case
dropped ont last month. The re-
maining four—Air America, Trans
American  Airways, Great Lakes
Aimrlines and Calitormia Eastern
Airways—have limited financial
resources. Slick Airways, the all-
| cargo carrier, spent around $100,-
000 during its 34-year fight for a
certihcate. The nonsked coach
airlines don’t have that kind of
Money—or hime—to spﬁnd walting
for a franchise.

Gen, Laurence Kuter. Initially, at least,
the planes would be operated by the
airlimes, under contracts, At an execu-
tive session, Kuter reported to the
senate Interstate and IForeign Com-
merce Committee that present airlift

-capacity 1s only about one-third of esti-

mated M-Day requirements, but he
offered no concrete program to increase
the potential.

Subsidy Separation

With expectation general that Con-
eress will direct a separation of service
mail pavments from subsidies to air
carriers, interest 1s now focusing on the
matter of who will establish the com-
pensatory rates. There are three pros-
pects:

o Civil Acronautics Board, which asks
5350,000 for necessarv studies. Mem-
bers of House Appropriations Commit-
tee, however, feel that the Board has
sufficient data on airline operations to
fix compensatory rates without addi-
tional research.

e Emst & Ernst, the New York ac-
counting firm which made a $10,000
“pilot” study for the Senate Interstate
and Foreign Commerce Committee.

o Citizens Committee for the Hoover
Report, which includes FEastern Air
lines president, Capt. E. V. Ricken-
backer in its membership, has volun-
teered to establish rates without a fee
for the House Interstate and Foreign
Commerce Committee. Lanedon P.
Marvin, Jr., who appeared as representa-
tive of the citizens group. offered to

raise money, hire accountants, and per-
form the job as a “public service.”

Some congressmen, viewing CAB as
air transport’s “promoter,” feel that
the Board might be too lenient in set-
ting compensatory rates.

To Farm or Not To Farm

Issue of subcontracting or “farming
out” maintenance work, which figures
in recent union strike threats agamst
both Northwest Airlines and American
Airlines, has a checkered background in
labor arbitration history. Many arbi-
trators agree that a company retams
the right to farm out work if the labor
agreement doesn’t specifically ban this
practice. But other arbitrators have
held that a companv violates the “es-
sence’” of its labor contract if it inten-
tionally engagés in subcontracting for
the purpose of depriving its emploves
of work which is covered by the labor
agreement,

Juggling Group Strengths

Published reports emanating from
Defense Department that B-29 and
B-50 groups now pegged at 35 planes
per group would be increased to 65
planes per group, thus doubling group
strength, is misleading.

Air Force now has three B-36 groups:
three B-50 groups; and nine B-29
groups. Three B-50 and three B-29
groups are to be raised to a 65-plane
strength comprised partly of aerial tank-
ers and partly of bombers.

Shift in strength is aimed at giving
B-29 and B-50 groups range equivalent
to B-36 groups—not at increasing group
combat strength.

Hits Feeders

Railway Progress, monthly organ of
Robert R, Young's Federation for Rail-
way Progress, lit into the feeder air-
lines in its latest issue, The publication
said that “CAB appears ready to go on
indefnitely fostering local airlines which
have little chance of ever achievin
economic self-sufficiency . . . and whi::l%
will always cost the taxpayer (far more)
than the public receives in benehts.”
Certificated airlines, including feeders,
are guaranteed a 7 percent proft after
taxes, Railway Progress declared, add-
ing bitterly that *“this rate of return
looks particularly good alongside the 3.6
percent profit averaged by the railroads
since 1921.



EXAMPLE PROJECTS

*1 AFT FRAME ASSEMBLY
FOR JET ENGINES

l Seam Welding thin slain-

Prﬂb em less to heavy carbon steel
on large assemblies maintaining close
dimensional tolerances.

: Solved by design know-
Sﬂ[ut[ﬂn how and special welding
technique,
An accurale assembly — free
RESU[t of distortion—previously con-
sidered impossible,

sub-contractor
EXPERT FABRICATORS QF

METAL AIRCRAFT PARTS

IS

AIRCRAFT CORPORATION
NEWTOWN, Bucks County, PENNA,

| AfFonen

AVIATION CALENDAR

| Mar. 6-8=5xth annual Fourth Region non.
schedaled operators meeting and second

annual "L._{I'I-..IILIII'.IE Aviation Conference,
Hotel Texas, Fort Worth.

Mar, 0-Y—17th annual mecting, American
Raad Butlders” Assn., Netherlands Plaza
lotel, Cincinati

Mar., 6-9=Annual convenhon, Institute of
Radin  Lnmineers, Hotel Commodore,
New York Caty,

Mar. 24=Fifth il |-|:;?'|JI E;Itllj_llj,:'-.'_-lh'l'l
meching, sponsored by the Institute of
the Aeronanhcal Sciences, Carter Hotel.
L :!L_ll L':.l!tl[

Mar, 27-28=Amencan Sooiety for Testing
Viatenals, Commttee D-14, *-|1l‘i1|1‘l maeet-
me, 1916 Race St., JI!Ill.'il'._-ii'lllll;l_

Mar. 2E-31—National Plastics Exposition,
sponsored by Socicty of the Plastics In-
dustry, Navy Pier, Chicago.

War. 30-31=-5ixth Annu I] ||i_']i:'u;.;|:-|_'r ['ur;ml_
sponsored by the American Helicopter
aociely and the Institute of the Aero-
nautical Sciences, Ben Franklin Hotel,
Philadclphia.

Mar. 31—=Creater New York safety Council

conterence on air tavel safety, Hotel
Statler. New York, N Y
\pr. 4-6—Lngineering  and  Maintenance

comberence, Air Transport Assn,, Hotel
Contimental, Kansas Citv,

Apr. 4-8—=Nahonal Production Exposition,
sponsored by the Chicazo Technical So-
cietics Council, Stevens Haotel, Chicago.

Apr. 10-12—=Annual convention, Amerncan
Socicty of Lubrication Engincers, Hotel
Statler, Detroit,

Apr. 12—=American Society of Mechanical
Engzincers, Aviation and Gas Turbine di-
viston, Hotel Statler. Washineton, D. C,

\pr. 16-20=Annual business meeting, Amet
ican Assn, of Airport Executives, Neil
[House Hotel, Columbus, Ohio.

Apr. 17-19-1950 acronautic mecting, So-
ciety of Automotive FEngineers, Hotel
Statler, New Yark Citv,

Apr. Zr-l--Eﬁ—_"mp:J:*. Operators Council, third
annual meeting, Hotel Carter, Cleveland.

Apr. 26—5tainless steel valve clinic, spon.
sored by Cooper Alloy Foundry Co., Ho-
tel atatler, Buttalo.

May 5-6-=Nidwestern conference on Buid
dvnamics and the national meeting of
the American  Physical Societv,  fuid
dvnamics division, University of inois,
Urbana

Mav 27-30—Wright Memorial Ghder Meet,
sSouth Davton Airport. Davton.

June 10-13—National Acronautics Assn., an-
nual convention, Hotel Statler, St. Louis,
Mo,

| June 21-25—Ninety-Nines 1950 convention,
I't. Clark Guest Ranch, Brackettville, Tex.

June 26-30—33rd annual meeting, American
Saciety for Testing Materials, ninth ex-
hibit of testing apparatus and related
cqumpment, Chalfonte-Haddon Hall, At
Ianbe Citv, N, T.

Oct, 16-20—1950 annual general meeting of
the International Air -'I'r.'lru:]‘.lr}rt Assn..
Fasrmont Hotel, San Francisco.

PICTURE CREDITS
ld—Convair: 23, 24—Douglas Aircraft

Co,  J2—Westinghouse Electric Corp. ; 38—
[d—ie Havilinnd.

*

Cpanitin

“PARTNERSHIP”

19 YEAES OF
CO-OPERATIVE SERVICE

Since October 1,1931, PAC
has been proud of its part-
nershipwith Pratt & Whitney
in serving all branches of
the aviation industry. Today,
PAC maintains not only the
oldest and largest commer-
cial overhaul and parts
stations servicing Pratt &
Whitney aircraft engines,
but is an authorized P & W
distributor as well. This
combination is recognized
the world over in PAC's
“"OPERATION EFFICIENCY."

Paciric Airmorive Core.

Burbank, California

OTHER MAJOR DIVISIONS
LINDEN, N.J. = KANSAS CITY, KANS.

OAKLAND =+ SEATTLE = ANCHORAGE
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NEWS DIGEST

DOMESTIC

American Airlines maintenance work-
ers went on strike throughout the sys-
tem last Wednesday morning after sus-
pension of negohiations onm a new
contract between company and the
Transport Workers Union (CIO). Ap-
proxiumately 4600 workers went out. At
mid-weck company took the position
that the strike was illegal under the
Railway Labor Act and that therefore it
could not resume bargaining until the
strike ended. But chances were bright
of quick settlement, as only point still
at issuc was effective term of contract
—AA wanting it to be 18 months from
Mar. 1, the union holding out for 18
months from Jan. 1. With supervisory
and engineering personnel carrying on
maintenance, no severe disruption of
schedules was anticipated in the early
stages of the strike. -

Shipments of complete aircraft in
1949, according to hnal figures of the
Census Bureau, totaled 36,541,200 1b.,
with military shipments accounting for
29,795,000 Ib.; personal aircraft, 2,432, -
000 Ib; and transports, 4,313,500 Ib.
Personal aircraft shipments for the year
numbered 3379, valued at §16,100,135;
and transports, 166, valued at $105.-
346,199,

Personal aircraft exports in January
of nine companies reporting to the Air-
craft Industries Assn. rose to 22, valued
at 5124,129, In December, same com-
panies shipped 16 planes, valued at
$109,048.

Consolidated Vultee Aircraft Corp.
delivered the first T-29 trainer to the
Air Force at San Diego. Plane will be
ferried to Wright-Patterson AFB,
Dayton, Ohio, for a familiarization and
testing program. Convair has orders for
48 T-29s, which are developed from the
Convair-Liner transport,

Fairchild Engine & Airplane Corp.
delivered the first R40-1 Packet to the
Marine Corps at Cherry Point, N. C.
R40)-1 is the Navy-Marine designation
for the Air Farce C-119. Two recently
were delivered to the Navy,

National Aeronautic Assn. has ac-
cepted the resignation of R. M. Phelps
as executive vice president, with sub-
mission of a report by a special com-
mittee which met last December to
study NAA's future.

James 8. Ogsbury, Sr., president of
Fairchild Camera & Instrument Corp.,
died at St. Augustine, Fla,, while on
vacation. He was 67 years old.

Braniff Airways asked CAB for new
route extensions from Tulsa, Okla., to
New York via Pittsburgh, and from
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Tulsa to New York via Washington.
Pan American Airways mechanics
and ground workers voted to be repre-
sented by the Transport Workers Union
(CIO) in an election held in New York.
TWU received 15855 votes and the con-
testing union, VFederated Air Line
Workers of America (independent),
polled 1449, |
Robert W. Ayer has been appointed
vice president-engineering of Kenyon
Instrument Co., Huntington, L. I,
N. Y. He resiened Ieb. 10 as assistant
director of flight engineering of Amer-
ican Airlines. Previously he had been
chicf engineer of Fleetwings, technical
director of Aircraft Industries Assn,,
chief engineer of Stinson, and co-de-
signer of the famous Gee Bee racing

planes. _ '
Window of a Pan American Airways

Constellation blew out while plane was
at 20,000 ft. on a ferry flight to Miami,
and a stewardess sleeping on the seat
beside the window was pulled half-way
through the opening before being

rescued.

FINANCIAL

Grumman Aireraft Engineering Corp.
reports sales and other income of
$59,965,277 for year ended Dec. 31,
and net income, after provision for
taxes and possible price readjustments,
of $3,191,520. Both sales and proht
were substantially greater than in 1948.

Northwest Airlines reports a system-
wide net profit after taxes of $1,235,405
in 1949, compared with a net loss of
$787.474 in 194S. Revenues of $40,-
479,781 last year were up more than
55 million over 1948 and set a new
company record. NWA flew 766,898
passengers on domestic and overseas
routes in 1949, up 19 percent over
10485.

Consolidated Vultee Aircraft Corp.
declared a dividend of one-tenth of a
share of common stock of Airfleets, Inc.,
for each share of Convair common,
payable Mar. 31 to holders of record
Mar. 13. Convair recently transferred
to Airfleets, its wholly owned subsidiary,
$75,000 cash, real property (including
15 Convair-Liners), securities and notes
with total value of $8,500.000, and in
return received notes for 56,525,000
and 235,000 shares of Airfleets stock.

FOREIGN

De Havilland Comet jet transport
has made its longest test hop—flying for
5% hours and covering a distance more
than equivalent to the London-Gander,
Newfoundland, flight.

LORD Dynafocal Core
Delivers

Longer Service
Life

The new LORD MR-26-1B
Dynafocal Core 1s now avail-
able. DC-4 operators should
specify this superior core for
replacements. Here is why.

® Increased Service Life.

® Increased Protection Against
Metal-To-Metal Bottoming.

® Increased Passenger
Comiort.

® Less Frequent Replacement.,
® Lower Maintenance Cost.

® Directly Interchangeable
With Those Now In Use.

MOUNTINGS FOR
EVERY AIRCRAFT NEED

For any type of aircraft, or any
arrcraft application, LORD can
supply the Mountings yvou re-
guire. Our specralized know/-
edge and experience in Vibration
Control is at your service,

LORD MANUFACTURING CO.
ERIE, PENNA.

Conadion Representative:
Railway & Pawer Engineering Corp. Ltd,

Engineered Vibration Control




PRATT & WHITNEY AIRCRAFT
J 42 “Turbo Wasps”

T Y T T T

WJ@ AVICA Hose Assemblies
with integral ANGLE couplings

The illustration above shows clearly how Pratt & Whitney Engi-
neers have obtained a neat and compact piping installation by
the use of Avica hose assemblies with integral angle ends.

Avica flexible pipes with integral angle couplings save weight,
space, installation and maintenance time by eliminating the extra
joints required when separate elbows, tees, etc. are used. These
Avica assemblies enable designers to shorten their piping runs
and avoid sharp hose bends.

SEND US YOUR BLUEPRINTS OR SKETCHES FOR QUOTATIONS
SEND FOR ILLUSTRATED AVICA FOLDER WP

AVILA corrorarion

(formerly AYICO INCORPORATED) e

PORTSMOUTH, NEWPORT, RHODE ISLAND
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WHO'S WHERE

Changes

» New Appointments—Amos Culbert, for-
mer American Airlines vp, will head North.
west Airlines’ trafic department. He was
with AA since 1942 . . . Port of New York
Authority named John R. Wiley deputy di-
rector of the Department of Airport Devel-
opment. He'll assist Fred M., Glass. Wiley
was formerly AA director of planning and
controls division.

Huck Manufacturing Co. named Robert
N. Hendrickson vp-sales engimeering and
Frank A. Dobbe vp sales . . . H. C. Weid-
ner, Jr., is now general superintendent of
manufacturing at Townsend Co.,, New
Brighton, Fa. . . . Van H. Leichliter has
been named assistant vp at Amencan Stecl
& Wire Co. . . . Link Aviation, Inc., ap-
pointed E. Allan Williford vp and general
manager. He succeeds George W. Emerson,
retiring, who will serve in a consulting
capacity. |

W. H. Rowley, staft engineer at Aeroquip
Corp., is now at Davton to serve Air Mate-
ricl Command and other Ae¢roquip custom-
ers in the vicinity . . . Eugene Sibley has
become chief of CAA's ICAQO division,
International Region . . . William C. Ray,
formerly director of maintenance for AOA,
is now vp of Aircraft Maintenance Inter-
national, Inc. He heads operations at Idle-
wild . . . Piedmont Airlines has named
George Willard superintendent of passenger
service.

» New Post—Col. Clarence M. Young, for-
merlv general manager of the Los Angeles
Department of Airports, is now a vp of Pan
American Waorld Airways. Before his Los
Angeles post, Young was a member of the
Civil Acronautics Board. He'll headquarter
i Los Angeles and San Francisco.

P Sales Shifts—]. E, “Gene” Wmchester 15
now sales manager for  Curtiss-Wright
Corp.'s Airplane division at Columbus after
several vears as sales engineer . . . Harold
Wiatson becomes Convention Sales Man-
ager for Eastern Air Lines . . . Edwards Co.,
Inc. has appointed John L. Tavlor us sales
manager . . . Benjamin 5. Yaffe 15 technical
sales representative for the Industrial-Avia-
tion division of the R. M. Hollingshead
Corp. . . . J. Larry Simpkins will manage
eastern sales office in Balbbmore of the Wm.
R. Whittaker Co. . . . Burnham Adams,

formerly vp of Lear, Tne., is now sales man-

deer of AMMRescarch Mannfactunng Co. He
succeeds Rov Leckey, who becomes Wash.
ington representative. W, J. Pattison moves
from Washington to Los Angeles as assistant
to the president.

Elections and Honors
P Menasco  Changes—Following its board

meeting, G, Preshaw resirned s seeretary-
treasurer and as a director of Menasco Manu-
facturing Co. William B. Yeager became vp,
secretary-treasurer and a director, G. T. Ger-
lach, patent director of Convair, was clected
national chairman of the patent committee
of the AIA. ]J. B. Haas, general traffic
manager of Bendix Products division, is
reneral chairman of the trafhc committee,
Eastern regional division of AIA.
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INDUSTRY OBSERVER

P New competition in the helicopter field soon may be forthcoming from
established fixed wing aircraft manufacturers, some of whom have been
invited to submit bids in the Navy's forthcoming anti-submarine warfare
helicopter competition, Most likely to accept are any of four: Convair,
which has had a fringe interest in helicopters for vears and once discussed
buying Hiller; Lﬂckﬁﬂed; Martin, which still has an embrvo helicopter
division, and Hughes Aircraft, already working on a USAF development
contract for the former Kellett XH-17.

» Pilot of a USAF C-47 recently mistook the slopeline approach lights at
Los Angeles Municipal Airport for runway boundary lights and landed
between them, before reaching the runway. The airplane crashed and
burned, without crew mjury. This was only one of three such mistakes
at the one airport, the others less serious. Pilots of a United Air Lines
plane and a Compania Mexicana de Aviacion DC-4 who made similar mis-
interpretation of the slopeline lights discovered their errors in time to
make quick pullonts. Now all flights approaching LA Airport are being
warned that the slopeline lights are not runway boundary lights, Botl
slopeline and neon approach lights are being used together.

B Delivery of the first RB-36 reconnaissance plane at Fairheld Suisun
AI'B, Calif., due last week, is to be followed by 29 more of the big recon
planes by the end of the year to fill out the complement of the 9th
Strategic Reconnaissance Group.

> Canadarr Litd. and Avro Ltd. of Canada have dehnitely decided to put
the new Orenda turbojet into the Canadair version of the North American-
designed I-56.

» Compound engines which will be installed in the new anti-snorkel
submarine version of the Lockheed P2V-4 Neptune are Wright R-3350-

SUOW, rated 3250 hp. at 2900 rpm., as compared to the 2500 hp. rating of
the earlier R-3350-24W powering the P2V-2,

Pan American World Airways’ sale of four Convair-Liners to Mid-
Continent Airlines is first tangible step in Pan Am’s disposal of all its twin-
engine Convair transports. Pan Am previously (Aviarion Week, [an.
30) discussed sale of all 20 Convair planes wi th TWA. ‘as alternate to the
Martin 4-O-4 sales negotiation, and presumably would shll like to get a
buver for the other 16. Back of Pan Am sale may be the fecling that
four-engine planes are preferable for South American operations involving
overwater routes, and a desire for more range than the Convair planes

supply.

» Complications of certification are reported to have caused de Havilland
to abandon plans to sell its successful D. H, 104 Dove twin-engine trans-
port as a feederliner and executive transport in the U. S, The British firm
had previously made a number of test flights in England looking toward

CAA certification under the reciprocal agreement between CAA and the
Air Registration Board.

P Indication of demand for magnesium sheet in airplane construction is
decision of Alummum Corp. of America to open a new division for roll-
ing magnesium sheet at New Kensington, Pa., with 100 workers. Alcoa
discontinued a similar operation at New Kensington in 1947 because of
demand drop for magnesium sheet after the end of World War I1. Best
known examples of extensive magnesium use in airframes are in the B-36

and F7U,

» Sideline of jet engine manufacturing is the business of making claborate
metal contamers for the engines, which is developing into a fairly good
volume of itself. Military engine contractors are being required to subcon-
tract much of this business.

P [ixpansion of the research and development buyers' section at Air Mate-
ricl Command procurement division headquarters, Wright Field, is an
interesting tipoff to the expanding market%ﬂr aviation vendors which is
developing as a result of the newly-formed USAF Research and Develop-
ment Command.
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Report Spells Out Guided Missile Plan

Survey designed to coordinate programs

and clear decks for greater development.

Elimmation of fve guided missile
development contracts and consolida-
tion of six other separate missile projects
to three is called for in the Stuart
Survey on Guided Missile Research now
before the Joint Chiefs of Staff and
to be transmitted for action soon to the
Research and Development Board.

The report—by a group headed by

Harold 5. Stuart, Assistant Secretary of
the Air Force—calls for review of seven
other long-range projects, and summar-
izes rescarch and development progress
on 39 major interim missile projects,
and defines areas of cognizance between
the services.
»No Fund Cut—The Stuart survey
covering Defense Department’s entire
missile program does not envision (nor
has Defense Secretary Johnson asked)
fund curtailment in research and devel-
opment activity. It is the vehicle for
conclusion of Phase IT—elimination of
less promising technique, proposal for
consolidation of several projects. Tt
provides entry to Phase III and a con-
certed drive for standardized produe-
tion of a few., In the main it requests
reallocation of funds under jurisdiction
of Research and Development Board's
commuttee on guided missiles.

Today the Army spends approxi-
mately $18 million annually in support
of seven separate guided missile projects;
the Navy $50 million on 15 projects
and USAF $35 million on 13 projects.
Determining areas of cognizance is diffi-
cult at best. Missile research, in the
eyves of Army and Navy Board, is re-
garded as a logical outgrowth of ar-
tillery. To the Air Force and Navy
BuAer guided missiles are a pilotless
extension of aircraft.
> No Push Buttons—Report is the cul-
mimation of Defense Department dis-
pleasure over uncoordinated missile
research evolved following World War
IT when a press bombardment of opti-
mistic claims to an American public
tone-deafened to superlatives imbued
the military with the rosy promise of
push button warfare,

With a half-billion dollars being
voted annually for research and develop-
ment and $100 million of that amount
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given to development of guided missiles,
industry pressure for missile contract au-
thority has assumed a political signif-
cance of no mean proportions.

Missile research, delaved by empha-
sis on  mass production of proved
weapons during the war, was virtually
unexplored except for dissection of cap-
tured German equipment.

To catch up, the services hastily let
missile research contracts to virtually all
research facilities that would take them.
Meanwhile test firings of captured V-2s
were assessed, German scientists interro-
gated and their findings assimilated.
New military requirements were written
and a large part of the less promising
projects were cancelled, Phase I—inves-
tigation of virtually anything that
showed promise—ended.

» Missiles Complex—Missile rescarch
difficulties stem from complexity of the
development of components, The
guided missile “package” is a complete
weapon carrying everything it uses—
engine, electronic equipment, fuel, arm-
ament and ammunition—and evervthing
must work the first time or it is useless.

Devising the vital components con-
cemed with making a missile work prop-
erly requires application of almost every
field of technical knowledge. So com-
plex is the technical application of aero-
dynamics, thermodynamics, ceramics,
fuels and combustion, power plants,
suidance systems, metallurgy, meteor-
ology, explosives, ballistics, etc., that
the services individually found them im-
possible to correlate.

As a result a major portion of missile
research and development has been car-
ried out under project contracts let by
the individual services. For the most
part, the coordination of the “contribu-
tions” from the myriad fields of tech-
nical knowledge needed in a missile’s
development is called for under the
contract. Therein lay the basic cause of
duplication.

Charging a contractor with responsi-
bility for delivering complete missiles
precluded assurance that no two con-
tractors duplicated. A more promising
line of research remained untouched.
The Committee on Guided Missiles,

RDB, is now charged with coordination
of research and development ehtort. No
new projects may be undertaken with-
out its prior approval.

»Ten Panels—The committee itself is
divided into ten scparate panels that
cover the performance of a missile: Aero-
dynamics and structures; guidance and
control; facilitics; test range procedures
and instrumentation; propulsion and
fuels; warheads and fuses; launching and
handling; target drones; test and train-
mg; and counter measures. Technical
evaluation group composed of five
scientists, cach in a different field of
eunided missile research, monitors the
overall program in an cffort to keep rela-
tive emphasis on different fields in
halance.

> Basic Pattern—Mssile research of the
three services, while competitive, has
followed generally the same three basic
patterns of evolution.

First categorv—or short-term program
—consists of two projects:
® Refinement of missiles developed or
near technical realization during the
late war such as the Bat. Tarzan and
Dove and the B-29 Drone. and.
¢ Interim prototvpe models such as the
Wae Corporal which. built for experi-
mental test purposes. could be con-
verted to weanons in an emergency.

These represent the most advanced
missiles which could be made available
operationally earlv in the critical period
envisioned bv the Defense Depart-
ment beginning in 1951 to crisis period
in 1955 (AviaTion WEER, Feb. 27).

Second category with which the
Stuart report is concerned consists of
medium-term  developments. Projects
in this group consist of missile develop-
ment with maximum performance based
upon existing engineering knowledge
such as the Bell. Boeing, Hughes and
Martin rockets. Currentlv scheduled for
operational use after 1953, their devel-
opment could be accelerated if war-
ranted bv militarv urgency.

Third category, the long-term guided
missile program, seeks weapons that will
likely revolutionize the aspects of war.
Including transonic and supersonic air-
launched and surface-launched missiles
against air and surface targets at long
range, these have little prospect of oper-
ational use before 1960 at the earliest,
Prototvpe models of a few will appear
in 1952 for service evaluation testing.
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B Air Defense Operation—Nine guided
missile projects comprise research in air
defense operation.

» Combat Air Support—There are six
guided mussiles in rescarch for combat
air support activities,

P Land Combat Operations—1lcre are
seven guided missiles under develop-
ment for land combat operations.

» S5ca Combat Operations—In this held
there are light separate projects all of
which are Navy projects.

P Strategic Air Operations—There are
nine Air Force guided missile projects.

Long-range weapons are still far from
realization. They will be incredibly ex-
pensive. Guidance methods must be
drastically improved to give the rocket
an accuracy that makes its expending
worthwhile, Undoubtedly the weapons
will carry atomic warheads and will be
capable of extreme high speeds to give
them a low vulnerability. Of the re-
maining seven long-range surface-to-sur-
face guided missile projects one is an
Army missile, one Navy, and the remain-
ing five are USAF's.

To date there are 51 major facilities
contributing to guided missile research
and development in the United States.
All are now under serutiny of Office of
Secretary of Defense bent on elimi-
nating duplicatory activity.

The facilities comprise: 9 test ranges;
15 supporting facilities (4 of which have

associated wind tunnels); 10 major wind
tunnels (3 of which are expenimental);
5 ramjet test facilities; 3 hiquid rocket
test facilities; 2 liguid rocket labora-
torics; 2 rocket test stands:; and 3 labo-
ratory and pilot plants.

b Navy  Administration — Some  dis-
eruntled research and dl:h-'t:h:[lmn:nr per-
sonnel are convinced that “shaking the
tree will only result in losing the fruat.”
Generally, however, scientists have been

aghast at the erratically aimless progress
control of missile research.

There is growing feeling even 1n hi%h
Air Force circles that Navy should be
given complete administrative control
of all guided missile development. Be-
lief is that Navy, with its knack for
organization, cost control, and close
coordination of activities, might evolve
for this nation finally a cohesive guided
missile program,

House Report Cheers Navy Friends

Armed Services Committee supports B-36. supercarrier;
recommends JCS membership for Marine Corps.

House Armed Services Committee

last week turned away from the Lous
Johnson version of armed services uni-
fhication in a hard-hitting, significant re-
port which gave new hope to Navy
adherents for;
e Possible restoration of the 63,000-ton
supercarrier to procurement schedules.
o Increased Navy representation on the
Joint Chiefs of Staff by proposal for
appointment of the Marine Corps com-
mandant on equal status with Air FForce,
Army and Navy commanders.

The report, resulting from the com-
mittee’s mvestigation into unification

Bomb bay fuel tank (2

e Filal’s station

—— Flight enginear’s slabion

Hl'tigl.h;br':. shatian

Bombardier’s stalion

and the purchase of the Convair B-36
superbomber conducted last October,
took the general position that the Air
Force knows what's best for the Air
'orce and that the Navv knows what's
best for the Navy.
P Supports B-36—On such a basis the
committee supported the Air Force
selection of the B-36 as its key .Etrﬂfﬂ%iﬂ
weapon. Similarly it supported the
Navy's program for a supercarrier, which
had been chopped off by Defense Secre-
tarv Johnson,

In general the report was a crystalliza-
tion of the growing congressional im-
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47 MORE B-368

First cutaway sketch of Convair's B-36 in-
tercontinental bomber shows interior details
of 162-ft. fuselage with bomb-bays in center
section designed to carry and drop as much
as 84,000 1b. of bombs. Communications
tube runs along bottom of plane between
pressurized front and rear crew compart-
ments. Twelve of the 16 cannon (20-mm.)
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tHon to the 170 now
order, is scheduled in the 1950 USAF fiscal
year program, confirming the report origi-
nally published in AVIATION WEEK
Dec. 12. Sketch does not indicate the pod

which arm the bomber against enemvy in-
terceptors are scen. Latest reports are that
purchase of 47 more of the B-36s in addi-

purchased or on

mstallations slung under the wings outboard
of the six piston engines (3500 hp. Wasp
Majors), which house two 5200-b. thrust
GE J47 turbojet engines each, for added
emergency thrust and performance. USAF
previously reported the plane has achieved
a speed of over 435 mph. and has flown
to altitude of 50,000 ft.
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patience with Secretary Johnson and his
policies, previously indicated on several
occasions by Rep. Carl Vinson
(D.,Ga.), chairman of the powerful
committee. Said the report:

“The Air l'orce holds the primary

responsibility for conducting strategic
bombing. It has maintained that the
B-36 bomber is its foremost weapon to
carry out that mission . . . 'The com-
mittee holds that the nation must rely
upon the judgment of its professional
leaders in their respective helds . . . and
that the nation’s leaders in respect to
weapons of the Air Force are the leaders
of the U. 8. Air Iorce.
» Carrier Cancellation—5tating that it
“deplores the manner of cancellation™
of the Navy's supercarrier, the com-
mittee said 1t would “withhold achion—
for the present—as regards the construc-
tion of the vessel” because of the pres-
sure of other shipbuilding programs and
budgetary limitation, but added:

“T'he committece considers it sound

policy, however, for the nation to follow
the advice of its professional leaders
regard to this subject in the same
manner as has been heretotore done 1n
respect to the B-36 bomber. In the
committee’s view, the nation’s leaders
in respect to naval weapons are the
leaders of the U, 5. Navy.”
» Board Role=The committee em-
phasized that the role of the Joint
Weapons Systems Evaluation Board is
to evaluate weapons “after” they have
been developed, “not to instruct the
services what type of new weapons they
will or will not develop.” The B-36,
however, it was stipulated, is now within
the proper province of the JWSEB,
and added that “future mass procure-
ment of weapons should not be under-
taken until the recommendations of
this board . . . are available to the Joint
Chiefs of Staff.”

Highlights of the report:

# Repudiation of the removal of Adm.
Louis Denfeld, former Chief of Naval
Operations, as “'a reprisal against him
for ziving testimony”’ to the congres-
sional committee (AviaTion WEEK,
Jan. 30).

The ouster was pictured as “a blow
against eftective representative govemn-
ment in that it tends to intimidate
witnesses and hence discourages the
rendering of free and honest testimony
to the Congress.

e Disclosure that the committee would
sponsor legislation requiring that the
Secretary of Defense “consult” with the
House and Senate Appropriations Com-
mittees before withholding appropriated
funds by administrative act, as Secre-
tary Louis Johnson did on funds for a
70-gronp USAF this year.

e A direct hit at Johnson’s economy
program, Because of the terrible de-
structiveness of modem weapons, “this
nation can no longer afford lackadaisical
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planning or complacency as to its de-
fenses. For an indefnite time, this
nation must maintain sound, modermn,
alert defensive forces capable of antici-
pating and dealing with a sudden enemy
attack,” the report said.
B Anticipate Differences—The com-
mittee anticipated that USAF-Navy
differences will continue because they
are rooted in fundamental professional
disagreements on the art of warfare,
with service prejudices, jealousies, and
the thirst for power barely entering into
the picture. But these steps were recom-
I]IEI'I{.IEE] to 'le!ﬂ_‘” ﬂlltﬂg[]ﬂiﬁﬂ!ﬁ:
o USAF should promote a closer rela-
tionship with Marine Corps aviation
and the ground forces to develop sound
close air support tactics and techniques.
A joint training center to accomplish
this should be promptly established.
e Joint training activities should be es-
tablished between USAT and Navy
tactical aviation.
e Ban should be lifted barring Naval
aviation personnel from the activitics of
USAF's Strategic Air Command.
e Interservice war games fo resolve such
questions as the Banshee versus the
B-36 should be aunzmented.

Two policy recommendations by the

committee were major Navy victories.

The committee endorsed autonomy
for the individual services on technical
matters during the formative stages of
unification.

It proposed membership on the Jomt
Chiets of Staff for the Commandant of
the Marine Corps, and that the chair-
manship rotate every two years. The
chairman does not vote on JCS deci-
sions. Under the recommendation, the
Marine Corps-Navy team would have
two votes to the two votes of the Army
and USAF, which frequently side to-
sether on strategic questions.

McGraw-Hill Change

The MecGraw-Hill Publishing Co.,
[nc., publishers of Aviarion WEeEg, has
announced the resignation of James H.
McGraw, Jr., as President and Chair-
man of the Board.

Curtis W. McGraw, who had been
Vice-President and  Treasurer, was
clected to succeed lim. Joseph A, Ger-
ardi was clected Treasurer 1in addition
to his former duties as Secretary.

The ofthee of Executive Vice-Presi-
dent was created and Willard Chevalier
appomted to that post.

FIRST AEROCAR

After driving his roadable Aerocar from
Longview, Wash., to Chehalis, Wash., at
40 mph. with the flight component hitched
on behind, Molt Tayvlor, designer, made his
first extensive test flights from the Chehalis
hardsurface runway getting the craft up to a
450 ft. altitude above the field. Aerocar has
abandoned two-control arrangement for a
conventional three-control rudder pedal setup
which uses three pedals on the floor, one
for clutch and left rudder, a middle
pedal for right rudder, and a right pedal for

FLIGHT PHOTOS

footbrake.  The three-passenger 100-hp,
prototype has been sold to B. F. Goodrich
Co, for $10,000, Tavlor reported. He ex-
pects the production version to sell for
$4.5000. When used as an automobile,
Aerocar wings fold back against the tail-
boom, which detaches from the automobile
component, and forms a trailer. The tail
propeller, driven by an extension shaft run-
ning through the tailboom, makes the plane
unusually quiet during flight, the designer
reports.
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AFTERBURNER, having hydraulically operated “evelids” for regulating exhaust area.

P&W Unveils 6250-1b.-Thrust J-48

New engine, giving 8000 lb. thrust with afterburning,

slated to power one Navy and two AF planes.

By Alexander MeSurely

East Hartford—Pratt & Whikney's
powerful new turbojet J-45 roared out
a challenge to other American jet en-
aines last week from its test cell here as
its manufacturers frst staked out its
claim as “the most powerful jet engine
now flying in the U, §." and later added;
“in the world."”

William P. Gwinn, general manager
of the Pratt & Whitney Aircraft divi-
sion, United Aircraft Corp., announced
an initial $10-million Navy order for
264 of the J-48s to power Grumman
F9F-5 fghter planes. Since the first
J-48 order, P&W has received a %9.8-
million order for J-48 and J-42 engines.

The 6250-1b.-thrust engine (dry rat-
ing at sea level) has already flown in the
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FOF-5 Panther, and in the North Amer-
ican F93A swept-wing penetration jet
fighter, developed for the USAF,

» Afterburner—For brief bursts the huge
atterburner pipe with ramjet effect
added to the basic engine gives it a
phenomenal increase of power bevond
the dry rating to around 8000-1b. thrust,
This flash power is achieved at fuel con-
sumption approximately twice that of
operation without the burner on the
ratio of pounds of fuel to pounds of
thrust.

Besides completing more than 20
successful Hights in the USAF and Navy
jet fighter prototypes, the J-48 has com-
pleted 1800 hr. of ground test runs in-
cluding two 150-hr, endurance tests for
militarv rating, and has delivered “con-
siderablv. more” than its gunaranteed

ratings, with and without afterburner,
the manufacturer stated.

> Anglo-American—1'he engme  [races
its ancestry to British as well as Ameri-
can engineering skill, as a combined
development of Rolls-Royce Ltd. of
England, and the American Pratt and
Whitney division. It is the second com-
bined Lfm'clupnw:nt of the two hrms,
preceded by the Pratt & Whitney J-42
Turbo-Wasp, developed from the Ru}lsﬂ
Royce Nene. The Tay is Rolls-Royce’s
counterpart of the J-18. :

Gwinn said that he expected the engi-

neering cooperation would continue on
subsequent engines between the two
firms. Rolls-Royce has not yet htted an
afterburner on its Tay which has the
same 6250-1b, dry rating but Pratt &
\Whitney will make the engineering data
available if the British want it, The Tay
is scheduled for installation in an experi-
mental British jet transport but has not
vet flown in a primary installation.
» Half-Inch Larger—The new engine is
only a half-inch larger in diameter (50
in.) than its predecessor the J-42 which
has a basic dry rating of 5000 lb. and
a 5750-b. thrust rating with water
mjection.

Pratt & Whitney reported that the
J-42 was tested in a Panther against an-
other Grumman Panther powered by
“another American-built engine also of
basic British design” (Allison J-33) and
that the ]-42 powered Panther “deci-
sively outclimbed its contestant to both
30,000 and 40,000 ft.”" The tests werc
conducted by Grumman and the Navy.
» 2000 Lb.—Length of the J-48 without
afterburner is 8 ft. 103 in. But the
addition of the big “reheater”™ nearly
doubles the length of the powerplant.
Weight is reported at less than 2000 1b.
presumably also without afterburner.

Like its predecessor, the J-42, the new

engine is a centrifugal-flow type with
single-stage compressor. It has double-
faced impeller and has double air en-
tries, a single-stage turbine and nine
combustion chambers.
> Model Changes—Improvements over
the carlier model are in redesign of the
impeller to compress the air, longer tur-
hine blades to enable the engine to con-
«yme 30 percent more air, and higher
fuel injection pressures at the combus-
tion chambers than are found in any
other American jet engine.
» Evelids—Primary new interest of the
]-48 is in the afterburner, Additional
fuel nozzles in the reheat tube squirt
rasoline into the engine’s incandescent
exhaust gases to produce additional
thrust. Simultancously as the after-
burner is lighted, a partial enclosure at
the exhaust end of the afterbumer de-
scribed as the “eyelids” is thrown open
bv hydraulic pressure to give greater ex-
haust area. The eyelids are closed azain
to reduce the exhaust area, as the after-
burner is shut off.
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Awards of Less

Than $100,000

Following contracts for less than
$100,000 were awarded by the Air Force
in December. List of December con-

Correction

In the listing of aircraft manu-
facturing unions on Fage 43 of
| the Feb, 27 issue of Aviation
Weex, workers at Republic Avia-

AIR FORCE CONTRACTS

INSTALLATION has been tested in F9F-5 Panther, similar to this tip-tanked F9F.-2.

An ingenious additional use for the

evelids arrangement, Aviarion WEEK
learned, is to slow a jet fighter, while
using normal power. If the evelids are
opened under normal power condition,
thus increasing the exhaust area, the
airplane  will instantly lose probably
from 20 to 30 percent of its thrust, a
useful trick in slowing down approaches,
and perhaps under certain combat con-
ditions.
» Shorter Burner—The North American
F-93A is the only plane flying with the
full-sized afterbumer installation, as the
Grumman F9F-5, a smaller plane, uses
a shorter afterburner to hold total di-
mensions approaching those of the J-42
installation in the Panther.

A third plane in which the J48 is
expected to Hy soon is the Lockheed
F-94B night fghter.
> Full Scale in Summer—At the present,
pre-production engines are undergoing
ground and Hight testing, while semi-
production engines are being put to-
gether, with full-scale production sched-
uled to begin next summer, when pro-
duction tooling of the 12.000 special
tools required to make the J+48 is com-
pleted.

Interchange of technical data be-
tween the British and American firms
involved frequent visits by personnel
of both compames. Credited with prin-
cipal engincering work on the J-48 de-
velopment are Gwinn and Willard Gor-
ton, in charge of turbojet engineenng;
Wright Parkins, engineering manager;
William Brown, project engineer; and
Rudy Yaros, Pratt & Whitney liaison
representative at Rolls-Royee. E. W,
Hives, Rolls-Royce managing director,
and Ray N, Dorey and Cyril Lovesey,
Rolls-Royce  development engineers,
visited the plant in Hartford to assist
in the project.
» Closing Gap—Gwinn described the
combination of British and American
engineering skills as “closing the gap”
between his companv and its American
competitors—General Flectric, Allison
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and Westinghouse—despite a “three-to-
five-year head start” which he attribu-
ted to Pratt & Whitney's wartime as-
signment to continue piston engine pro-
duction while the others were in jet
cngine development.

Main changes between the |45 and
the Tay in addition to the afterbumer,
were use of American accessones; dif-
ferent control system; increased capacity
of pumps; use of gasoline instead of
kerosene, due to American military
tactical requirements, and design to be
“easv on the government stockpile of

eritical matenals.”

Martin 4-0-4 Deal
Reported With TWA

Glenn L. Martin Co.'s battle with
Consolidated Vultee for the lion’s share
of the postwar twin-engine transport
market rapidly entered a new phase last
week.,

TWA reportedly had reached tenta-
tive agreement with Martin for around
30-35 Model 4-0-4 transports—the
longer, more powerful version of the
2-0-2. Eastern Air Lines was close to
signing for a like number of planes.

The 4-0-4 development, first revealed

in AviatioNn Week, Dec. 19, warms up
the cold war between Convair and
Martin for commercial airline business.
Convair won the initial skirmish, selling
around 115 planes to U.S. carriers,
compared to 25 for Martin. Consoli-
dated Vultee also sold more of its
transnorts abroad.
» Deliveries Next Year—Iirst delivenes
of the 4-0-4 will probably go to TWA
during 1951. But Martin has agreed to
assemble a  dozen nearlv-completed
2-0-2% (which were on the Martin lime
when orders ran out) and lease them
to TWA until the 4-0-4s are ready for
delivery.

TWA and Eastern engineers have
coordinated closely with Martin on the
4-0-4 project. The two carriers have

tion Corp. were listed as being
members of a local lodge of the
International Assn. of Machinists.
There is no union at Republic,
although TAM again is trying to
organize the u.rur%crs after having

| 1948

lost one election, in September,

Aviation WeEk regrets the |
error.

been able to agree on practically every
detail in the basic plane except on the
color scheme (Aviarion WEeEek, Feb.
13). There was even a meeting of minds
on the galley—a rarity in new transport
sales history.

» Greater Capacity — The 4-0-4 s
planned to seat 40-44 passengers in-
stead of 36 for the 2-0-2s. This would
be accomplished by adding 39 inches
to the fuselage length. The new shi
would have Pratt & Whitney R-2800-
CB-16 engines rated at 2400 hp. with
water mjection.

Speed of the 4-0-4 probably will be
no greater than the 2-0-2, but maximum
gross weight is expected to rise from
39,900 1b. to about 42,750 1b. The
+-0-4 will be pressurized and have added
fuel capacity, permitting longer-range
operations than are carried out with
the 2-0-2.

CAA Certificates
New Lycoming Engine

CAA has certificated the new Ly-
coming 125-hp. four-cylinder Model
0-290-D engine which is now being
delivered to  aircraft companies for
three- and four-place planes.

Developed from the Model O-235-D
engine, the new powerplant has a
slightly larger cylinder bore and a better
horsepower to weight ratio, S. B. With-
ington, general manager, Lycoming-
Spencer division, Aveo Manufacturing
Corp. announced. -

Engine will develop a maximum of
130 hp. at takeoff rpm. (2800), the
manufacturer states. At normal cruis-
ing speed of 2250 rpm. fuel consump-
tion 15 7.3 gal./hr. Engine weighs 258
Ib. with starter and generator, and has
a displacement of 289 cu. in.

Other data for the new powerplant:

Bore 1s 4.5875 in.; stroke is 3.875 in;
compression ratio is 6.5 to 1; wet sump
o1l capacity is 8§ gt.; engine uses either
/3 or 80 octane fuel. Equipment in-
cludes two Scintilla magnetos, starter,
generator and voltage regulator,
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An Air Force contract totaling $2.-
071,801 for OQ-19A aerial target spare
parts and data was received by Radio-
plane Co., Van Nuys, Calif., a listing of
USAF contract awards for January has
disclosed. Contract was dated Dec. 9,
1949.

Other contracts awarded in excess of
5100000 include;

Acronca Aircraft Corp., Middletown,
Ohio, type C-Z maintenance stands,
Jan. 11, 1950, $136,772,

American Finishing Co., Memphis,
waterproof fabric, Jan. 27, 1950,
$103,800.

Bell and Howell Co., Chicago, pho-
taq’g&mphic lenses, Jan. 3, 1950, $207.-

Bendix Products  division, Bendix
Aviation CDIE., South Bend, Ind.,
wheels and brakes, Jan. 23, 1950,
$572,901,

Boeing Airplane Co., Seattle, inspec-

tion, maintenance and operational

‘ modification of B-50-D, Jan. 20, 1950,
$500,000,

Compeo Corp., Chicago, film reels

and cans, Jan. 5, 1950, $143,055.
Eastman Kodak ©Co., Rochester,
pa%r:r. Jan. 19, 1950, $101,330.
clipse-Pioneer division, Bendix Avi-
| ation Corp., Teterboro, F-1 and F-2
| autopilots, Jan, 23, 1950, $545430;
|  zenerator, aircraft, engine driven, reg-
ulators, voltage, 115 alternating current,
single phase, spare parts, Jan. 23, 1950,
5360,952; oil pressure indicators, Jan.
I 25, 1950, 5101,495; fuel pressure in-

dicators, Jan. 23, 1950, $%107,232
vertical gvros, tvpe A-3, Jan. 5, 1950,
S615.410,

Evervbody's Office Outhitters, Ine.,
Dayton, chairs, Jan. 15, 1950, $111.-
(96

Gaveco  Laboratories, Inc., New
York, exciter regulators, Jan. 13, 1950,
$292,202,

General Electric Co., Svracuse, elec-

tronic component parts, Dec. 9, 1949,
$100,000.

Goodyear Tire & Rubber Co.,
Akron, wheels and brakes, Dec. 21,
1949, 5107,709; wheels and brakes,
Dec, 23, 1949, $216,216.

Goodvear Aircraft Co., Akron, de-
velopment of molding die manufactur-
ing process for forming plastic adomes,
Dec. 28. 1949, $122,392.

Haloid Co., Rachester, paper, Jan.
19, 1950, $378,432.

Harvard College, Cambridge, per-
sannel, facilities and materials and com-
mence construction of a Mark IV cal-
culator, Jan. 21, 1950, $150.000.

Kollsman Instrument division, Square
D. Co., Elmhuwst, N. Y., indicator,
tachometer, type E-29, Jan, 18, 1950,
144,082,
Lindberg Engineering Co., Chicago,
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regulators and maintenance data, Jan.
4, 1950, $126,560.

Loewy Construction Co., New York,
erect forging presses and furnish neces-
sary parts mmssing or not repairable,
Dec, 8, 1949, $999,700.

McDonnell Aircraft Corp., 5t. Louis,
extension of ramjet rotor development
program, Dec. 28, 1949, $140,000;
modifcation of a McDonnell XF-885
airplane §/N 46-525, Jan. 26, 1950,
$350,000.

Minneapolis - Honeywell  Regulator
Co., Minneapolis, E-6 autopilot, Dec.
22, 1949, $488,571.

Nelson Herman Corp., Maoline, 111,
maintenance parts for F-1 and F-la
heater, Jan. 9, 1950, $131,678.

Phaostron Co., Pasadena, multim-
Eh:ar TS-353/U, Jan. 18, 1950, $185,-
998.

Portabilt Structures, Inc,, Jancsville,
Wis., field maintenance shelters, tvpe
B-ZA, Jan. 18, 1950, $173,076.

Reed Products, Inc., Milwaukee, air
crew cap, jacket, trousers-heavy, Jan.

20, 1950, $286.545.

Refinite Corp., Ralston, Neb,, 90
water demineralizers, Dec, 23, 1949,
$316.,035,

Sperry  Gyroscope  Co.  division,

miniaturized airspeed control svstems,

Sperry Corp., Great Neck, L. [, N. Y, ‘

Dec, 13, 1949, 510,128,

Stevens, L. E. Co., Cincinnati, jet
engine test stands at Ladd AFB, Alaska,
Jan. 16, 1950, $260,185.

Stott, Charles . & Co., Washing-
ton, D. C., chairs and stools, Jan. 4,

1950, 5126,913.

Summers Fertilizer Co.. Baltimore. \

fertilizer, Dec, 29, 1949, $104,045.

Svlvania Electric Produets, Inc., Em-
porium, Pa., services and production
development to increase producibility
of vacunm tubes, Jan, 5. 1950, $245.-
250,

Thompson Produocts. Inc.,
land, spare parts for pumps and valves,
Jan. 5, 1950, $401.403.

U. 5. Thermo Control, Minncapolis,
tvpe A-1 portable coolers, Dec. 29,
1949, 5431,381.

Vie Pastushin Industries, Inc., Hollv-
wood, fuel tanks, Jan. 9, 1950, $855.-

Cleve- ‘

358,

Webster-Chicago Corp. Chicago,
system-recording, svstem-plav-back and
services not to exceed 120 man days,

Jan. 24, 1950, $450,000.

Westinghouse Electric Corp., Dav- |

ton, alternators, 8 kva, Jan. 13, 1950,
$281.140.

Wright Aeronautical Corp., division,
Curtiss-Wright Corp., Wood-Ridge,
N. ]., conduct industrial mobilization
planning program with 3 licensees for

R-1300-1 engines, Jan. 10, 1950, $129.-
500. \

tracts in excess of $100,000 appeared in
Aviarion Week, Feb. 13.

Abrama Instrument Corp., Lansing, Mich,,
gl;i-}renampfl:. $22.364: Intervalometer, 314,

Aerocrafts, Austin, Tex., hose fitting as-
sembly, 32258 ; safety belts, 34696.

Acro-AMotive Mfg. Co., Kalamagzoo, Mich.,
spare parts for pumps, $§3570;: spare parts
for valves, $4750.

Aero Supply Mfg. Co., Inec.,, Corry, Pa,
spare parts for valves, £7216: spara parts
for valves, 34087 ; mise. spare parts, gns-
kets, ete., $1481,

Aero Products dlv,, General Motors Corp.,
Vandalla, Ohlo, two remote engine power
lever positioners, $19,597,

Aerogqulp Corp.. Jackson, Mich.,, hose fit-
ting aszembly, $10,700 ; hose assembly, $2§,-
837 ; coupling half nuts, $2BE0.

Aerovox Corp., New Bedford, Mass., ca-
pacitor, 33289,

Ahlberg Bearing Co., Chicago, bearings,
$1328.

Alr Associntes Ine,, Teterboro, N. J., air-
craft hardware, $2060; nuts, $10,948,

Alr Maxe Corp.. Cleveland, spare parts
for cleaner and bracket azsembly, $11,273.

Alreraft Fitting Co., Cleveland, elbows,
tees, ete,, $1228.

Aireraft Radie Corp., Boonton, N. [,
transformer, $1220.

Airsearch Mfg. Co., Los Angeles, starter,
$54,450 : door actuator switches, §7608.

Akeley Camera. Ine., New York, maga-
gines, $8417: tachometer fleld tester, $1220;
intervalomeaters and spares, 350,165 ; porta-
ble field tvpe tachometer tester, 31200,

Alar Produacis Ine., Cleveland, regulators
and conversion to regulators, $27.012,

Alaska Fur Co., Seattle, wolf strip fur,
£9407.

Allled Control Co., Ine.,
lays, $1370.

Alaminum Co. of Ameriea, Washington,
D. C, aluminum alloy rod and bar, $4862.

Amerienn Blower Corp., Detrolt, electrle-
motor operated, multi blade-wheel centrifu-
gnl blowers, $63446.

American Chain, Detroit, American Chaln
Cable Co.,, spare parts, truck tractors,
90112,

Ameriean Coleman Co., Omaha, winteri-
gation kits for towing wvehicles, §42,591.

Amarican Felt Co., New York, wool felt,
$2773.

Amerienan Gas Acenmulator Co., Eliza-
beth, N, J., transformer, $63,705; relays,
§1500.

Amerlcan Inst. for Research, Pitisburgh,
eclarification of officer effectiveness report,
£34,750,

Amerlenn Instrument Co., Tne., Silver
Spring, Md., oscillograph, auto-collimator
extensometer axtension, $1928.

American Minernl Spirits Co.,, New York,
fuel oil, $1676.

Ameriean Transformer Co., Newark,
transformers, $9778: transformer, $1600.

Ampra Corp., Chirago, epare parts for
photographic equipment, $3361.

Anscn, Binghamton, N. Y.,
$15,138.

Anscoe Film Corp., Binghamton, N. Y.,
photographic film paper and kits, §41,365.

Antenna Research Laboratories, Ine., Co-
lumbis, Ohlo, automatic polar recorder,
F2950.

Appleton Electrle Co., Chicago, lamp as-
sambly, $15,058.

Armour Research Foundation, Chicago,
rezearch on low temperature additives for
aireraft engine lubricating olls, $48,094.

Armstrong Cork Co., Lancaster, Pa., tape,
EGOTO.

Aro Equipment Corp., Eryan, Ohio, hy-
draulic pump, 325,000,

Aronson Mnchine Co., Arcade, N. Y., tow-
ing and steering bar assembly, §1387.

Auto VYalve, Ine., Dayton, Ohio, drain
valvesz, $11,850.

New York re-

chemiecals,
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Baron Bieel Co., Toledo, Ohlo, steal angle
and plate, $21,414,

Barry Corp., Cambridge, Mass, medlum
impact variable duration drop test machine,
21750,

Bassick Co,, Bridgeport, Conn., casters,
+71105.

Battelle Memorial Inst., Columbus, Ohio
réesearch and development on the delta seal
deslgn, $16,985; investigations of compres-
sive creep properties of aluminum columns
at elevated temperatures, $53,086.

Bausch & Lomb Optieal Oo., Rochester,
N. Y., photographic projector spare parts,
F2000.,

Beaumont Crandell 1Ine., Kansas City,
Mo., alreraft protective shields, 24054,

Belerank Ine., Clncinnatl, fuel cang and
funnels, $1539,

Bell nnd Howell Co., Chleago, mizcellana-
ous photographic equipment, 367,941 ; photo-
graphic spare parts, $2869,

Bell Alrcraft Corp., Buffalo, N. Y., de-
velopment of hydraulic rotary seals, £20,-
162 ; flight strain gage stress purvey of all
metal main rotor and blades, $35,000: de-
;Elgﬂrspanm fabrication of adapter shaft assy.,

Bell Alreraft Corp., Niagara Falls, N, Y.,
additional studles to determine roll stabifity
of Tarzon misszel, $3614: spare parts for
H-13, $3789 ; spare paris for H-12 and H-13
alreraft, $37,000; spare parts for H-12 and
H-13 ailrcraft, $29,644.

Bendix Aviation Ceorp., Pacific Division,
ﬁ*‘ﬂl}'wnuﬂ, Calif., regulator assembly, $18,-

[ 8

Bendix FProducts, South Bend, Ind., spare
parts for mise. alreraft, £358,722: develop-
ment of synthetic rubber seals, $11,758.

Bendix Radin, Towson, Md.,, socket,
$1956,

Bennett Feragen Ine, South Bend., Ind.,
bearings seals slinger, $2734,

Biederman Motors Co., Cineinnatl, spare
parts for bearings, 520,993 spare parts for
truck tractors, $17,190: =pare parts for
truck tractor and crane, $42,257: spare
parts for trueck tractors, $21,6532.

Boeing Alrplane Co., Seattle, kits for re-
troactive master changes, $13,116: accel-
erated fight test program, $49,920; apare
parts for aircraft, $6228 ; kits for installa-
tion of bomb bay tanks, $7535.

Boston Aute Gage Co,, Plittsficld, Mass,,
Eape Assembly, $1724,

Bronson, Homer D Co,, Beacon Falls,
Conn., airoraft hardware, $2880,

Browning Lab., Inc., Winchester, Mass,,
loran signal generators, sketches, drawings,
;E';ﬁ parts, reports and maintenance data,

Brujack Electronie Corp., New York, 10
me band width osecilloscope, 26 micro-see,
14 me preamplifier, $1110,

Budd Co., Detroit, apare partes for mainte-
nance fuel service traflers, $1110,

Buffale Forge Co., Buffalo, M. Y., motor-
driven horizontnl reversing type binding
roll, $4910.

Bureau of Fed, Supwply, Clevelpnd, fAling
cabinets, $76,763.

Burean of Standacds, Washington, D, C.,
research covering effect: of Iaminating
pressure on low-pressure polyvester glass
fabric base plastic laminates, §10,000,

Californin Research Corp,, San Francisco,
resenreh and development of high tempera-
ture, non-flammable gaireraft hydraulic
fluid, $59,500,

Cardox CQorp., Chicago, spare parte for
Clas= 160 crash fire trucks, $35,780.

Carlson, Oscar ¥, Co., Chicago, automatle
light control bLoard, $1472,

Carnegle I, Steel Corp., Clneinnati, steel
angle and plate, $F30H01.

Cannon Electric Development Co,, Los
Angeles, solenold assembly, $4905,

Chondler Evans, Hartford, Conn,, spare
parts for pumps, $45.885; spare parts
{(pump), $3358,

Chase Chemical Co., Newark, chemicals,
$24.564,

Chirago Aerinl Survey Co., Chicago, speed
controal units and spares, $66.317: mis=e.
gpiare parts for photographic equipment,
£48 0286,

Cine Deviees Ine, New York, motlon
picture printer, £19,417.

Cine Products Sapply Co., Haddon Hits.,
. J.., misge, photographic equipmeéent, £60,.-
K06,
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City COhemical Corp., New York, chemi-
eals, §$19,6562,

Clare, O, P, and Co., Chicago, relay, $1742.

Clayton Mfg. Co., E]l Monte, Calif., pres-
sure vapor cléaner, §6925.

Cogan Gordan Co. Enterprises, N. Holly-
wood, Calif., ehemicals, $1192.

Cole Laboratories Ime., Long Island City,
N. Y., chemicals, 21686,

Collins Radie Co., Cedar Rapids, Iowa,
communication receiver, $1750.

Colonial Radio Corp., Buffalo, N. Y., elae-
tric products, £29.612.

Conrany Products, New York, chemieals,
23487,

Consolldated Vultee Alreraft Corp., San
Diego, Calif,, training parts, tools and equip-
ment, 213,586 ; maintenance, £5581: addl-
tional maintenance, 356581,

Conway Camera Co., Chicago, lens, $6610.

Cook Elee, Co.. Chicago, 111, recorder
transcriber systems, $34,570 ; technical data,
$2432.

Cook Research Laboratory, Chicags,
bonding jumpers, $16,500; magnetic tape
recorders, $13.828,

Cornell  Acronautieal Laboratory, Ine.,
Buffalo, N, Y., services to investigate hali-
copter rotor blade flutter and fabrication of
a model test rig In acecordance with ap-
proved design, $52 299,

Coxhend, Halph C. Corp., Newark, N. J.,
composing machine, varityper 20-in, ear-
riage, Coxhead model, §2487.

Crescent Film Laboratory, Chicago, train-
ing film, $20,000.

Crouse-Hinds Co., Syracuse, N. Y. kit
$13,2486,

Curtis-Wright Corp., Woodhridge, N. I.,
Investigation of machine methode in con-
nactlon with machine steel alloy, £40,000,

Danis, B. ., Co, Ine,, Dayton, Ohlo,
aditional work In connection with Installa-
tion of wood bloek flooring, 8700,

Davidson Kuobber Co.,, Charleston, Mass.,
sponge rubber, £1156.

Delron Co., Los Angeles, nute, 331,950
alrcraft hardware, $31.248,

Denison Engineering Co., Columbus, Ohin,
hyvdraulic pump, $15,000,

Designers for Imdustry, Ine., Cleveland,
miniaturization and mechanized assembly
of automatie valume control, $4803,

g ::I‘lutimﬁt-h Co.,, Los Angeles, hardware nuts,

1 i

Dictaphone Corp., New York, dictaphone
model, $T344.

Nonpldson Co. Ine., St. Panl, spare parts
for ground vehieles, $1524.

Douglns Alreraft Co. Ine., Santa Monien,
Calif.,, spare parts for alreraft, 312444
epare parts for malntenance of aireraft
277308 ; spare parts for maintenance of air-
eraft, $2631: spare parts for malntenance
of aircraft, $18,792 ; spare parts for aireraft
for turkizh ald program, $1843;: technical
representatives overseas, 55,000,

Dow Corning Corp., Midland, Mich.,, pres-
sure silicone-engineering reports, $31.505,

Dumont, Allen B, Laboratories Ine,, f-
ton, N..J., orimary power cathode ray ogell-
lograph, $1705,

Dupont, E. L. De Nemours, Wilmington,
I.Lrj-, photographic film paper and kits, 356,-
194,

Dezus Fastener Co., Babylon, XN, Y, cowl-
ing fasteners, 21358,

East Const Aeronautics Tne., Mt Vernon,
N. Y., isolators, shock absorbers, shipping
inatructions, $14849,

Eastern Rotoreeaft Co.,, Willow Grove,
Pa., design, fabricate and test rigid tow
bar, £§7337 ; design, fabricate and test tow
releases, $6T767; tledown deviee, 52800,

Enstman Kodak Co., Rochester, N, Y.,
photographic film and paper, 312,08%: film
and paper, $7985; chemicals, $18.523; oa-
cillograph and linagraph paper, %1581 ;
mise. photographle equipment, 2066,

Eaton Mfg. Co., Detrolt, fuel pump, £3125,

Eclipse Ploneer, Teterbora, N, J.. pressurs
indicators and transmitter, $27,621; torque
presure game syetom, $28,186: vertieal gyra
indieators, $17.250: generator voltnge reg-
ulators, engineering maintenance data,
25848 ; spare parts for pressure indicators
and transmittéers, gyro balancing stand,
33066 ; procurement for components for foel
metering syvstems required for modifieation
of foel =vatems, $4303.

Fdgerton Germeshavsen Grier, Cambridege

Mass., stroboscope lamps, £4026,

Ednalite Optieanl Co., Peeokskill, N. Y.,
filters holders, $1E04.

Edwal Laboratorlies Ine., Chleago, re-
search and development program for the
catalytic method of producing hydrazine,
$21,700.

Eisemuon Magneto, Cleveland, mise. spare
parts assemblies and sub-assemblies, £2500,

Elnstie Stop Nut Corp. of America, Union,
N. J., alreraft hardware, $£27,761; nuts,
35474,

Electronle Transformer Co., New York,
N. Y., transformers, $1462: eoll reactor,
22801,

Engineering Mfg. Co., Shebovean, Wis.,
drawing tables, 53,134,

Essex Corp., Loganszsport, Ind., motor re-
lay, $1066.

Fafnir Bearing Co., New Britain, Conn.,
bearings, 22088 : ball bearings, $3068.

Falrchlld Alreraft, Hagerstown, Md.,
spare parts for aircraft, ..64,4949,

Fairehild Camern & Instrument Corp.,
Jamalea, N, Y., gun cameras, $£30,500:
heater flter, $16G64.

Falrmont Chemlenl Co., New York, chem-
lenls, $3383.

Famco Machine Co., Racine, Wis, foot-
power gage squaring shear, $1554,

Federal Motors Trock Co,, Detroit, truock
tractor, 370,244,

Federnl 'rison Industries Ine., Washing-
ton, D. C., waste baskets, F4965.

Fenwnl, Ine., Ashland, Masz, thermo
switches, $1375.

Firestone Tire and Rubber Co., Akron,
Ohlo, airplane easings and tubes, $45.830:
alrplane casings, $4%,541.

Ford Instrument CQo., Ine.. Long Island
City, N. Y., single phase =elf synchronous
motors, 1,455,

Frampton Electrlie Equipment Co,, Dav-
ton, Ohio, radintor $3000 ; misc. spare parts,
washer, ste, $1201,

Frankle, Joseph ¥E. Co., Philadelphina,
chamois, $1617.

Franklin Institute, Philadelphin, =ervices
and materinls in connection with adaptation
of V-2 and other high altitude milsgiles for
upper alr experiments, $24,000,

Freed Radio Corp., New York, recording
devica, $72.516.

Gardonyl Eugenes Co.,, New York, fur-
nish mizzing parts and essentinl spare parts
for 63000 Mkg. swaging hammer, one 4500
trim press and one 2500 trim press, $47,.260.

Garwood Indostries, Wayne, Mich.,, spare
parts for maintenance of M-2 Cletrae trac-
tors, 3254

G Turbine Divislon, Westinghouse Elec-
trie Corp., Fuxington, Pa., misc. spare parts,
azzemblies, sub-assemblies and services for
engines, $14, 5316,

Gaveeo Laboratories Ine., New York, con-
trol pulleyvs, $11560.

Gebhoardt, A, L., Co., Milwaukes, lenther,
caltlehide leather strap, russet, $9540.

General Augtomotive Sapply, Seranton,
Pa., hydraulic valve, §G35H0.

General Cable Corp., Cincinnati, Ohlo,
cable, $58,625,

Genernl Eleotrie Co., Davton, Ohlo, elec-
tronic kits, E£U4150; transformer, §3.235;
regulator and maintenance data, 27960
ewiteh, 26000 ; photographic lamps, 581,896,

Gonernl Electrie Co., Newnrk, N. J, motor
penerator set, $2051,

seneral Eleetrie Co., Schenectondy, N, Y.,
tachometer shafts for turbo superchargers,
23679 ; regulntors, $2400; indieator tachom-
eters, ¥11,078; woltage regulator 120 VDO,
30,000 indicator, £58530: firing control
boxes, $13,374; alternator drive governors,
dry sump drives, 529,837,

Genernl Electrie Co., Syracuse, N, Y,
switch assembly solencid, $21,750; AC in-
duction motors, £25271; power plate trans-
formers, $2846; amplifier =ub-agzembly
eable mixer, $3305.

General FElectrie Sapply Corp.. Davton,
Ohio, switches and receptacles, $7786,

Genernl Tire and Wubber Co., Akron,
Ohin, aireraft casing and tubes, $10,462 ;
airplane casings, $77.436.

Glanninl, G, M, and Co., Ine., Pasadenn,
Culif., differential pressure transmitters and
linear aceelerometers, 323550,

Giibhs Mfg. and Research Corp., Joanes-
ville, Wis., Antennn Assembly, $9485.

Gilfillan Bros. Ine, Los Angeles, mirror

aszembly, ERTTE.
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Globe Werndeke Co.. Washington, 1L (O,
wienther station fixtures, $67,086; tabulat-
ing card cabinets, $65620,

Goodrelch, B, F., Co., Akron, Ohlo, selee-
tion of spare narts, $78,130 ; spare purts for
aireraft, $28.705; spare parts for aireraft,
230,858 ; nose wheels, $1910 ¢ rivets, $118K0;
airplane casings, $32.365 ; dlrplane casings,
$48.0941,

Goodyear Alreraft Corp., ARKron, Ohio,
alreralt canopies, 316,261,

Goodyear Tire & Rublber Co., Ine, Aliron,
CUhio, spare parts for wheels and brakes,
FHa41 7 kervices (o dellver a8 magnesinm
alloy aireralft landing wheel denter forging
proress, 45710 wheels, brakes and spare
parts, £4L2055 casing: and tubes, 33058 ;
airplane eaxings, §80.175 ; wheelz and spara
parts, 1808 airplane casings and tubes,
s8L.672.

sordon Strobe Alr Indusiries, Burbank,
Calif,, mise. gpare parts healter-gun turret
molor computer, ele, $1095,

Graf, V. 1. Co, N. Baltimore, Mich., el-
bows, tees, ote,, $TRIY,

Graflex, Ine., FEochester, New York, mise,
photagraphic aouipment, $1487 ; spare parts
for photographiec equipment, $1267,

Girant Photo Produets, Ine, Cleveland,
Cthio, photographic paper, Aviation, Navy,
1950, 244,045,

Giray bar Elretrie Co,, Iayton, Ohlo, tower,
4082,

Grear Hydraunlics Ine., Brooklyn, N, Y.,
gtarter assembly =tand, 136,800,

Hamilton Standard Propellers, Hartford,
Conn., resalts of ground and flight tests on
vibriatory stress survey of Hamillton Stand-
ard model constant speed propeller on air-
plane engine, $40,000,

Hansen-Lynn Co., Ine., Burbank, Calif.,
technical data, $2319.

Hartman Electeiceal Mg, Co., Manzfield,
COhio, reverse current cut-ount, 20,788,

Harvard Col-Pres-Fellows, Cambridge,
Mazs, computition services [or the solution
of various alr foree research problems= on
the Alark 1 automatic sequence, 82,152,

Haskel Engineering Supply Co., Glendale,
Calif., technienl data, $1278.

Heil Co., Milwaukee, maintenance parts
for fuel servicing trallers, §15.27460.

Hercunles Maotors Corp., Canton, Ohio,
shaft and Impeller assembly, 3851,

Hofman, P. K. Ca, Carllzgle, Pa., elee-
trader for radio eryvsinl, $83235.

Homelite Corp., PL. Chester, N, Y., gpare
parite for maintenance, 23370,

Houghton, E. F., and Co., Philadelphia,
paucking rings, 10846,

Houston Corp., o8 Anpgelos, conversion
lkits, $8T11.

Hughes Alrcrafi Co,, Culver City, Calif,,
spare parts for B-28 and B-50, 855825 study
nf loss of alreraft hydraulic system foids,
£31,540.

Hunt, Fhilip A. Ceo. BErooklyn, N. Y.,
chemicals, £15,200,

Hueon Mfg. Cn.,, Pazadena, Calif., re-
search and development required to improve
performance of high pressure air compres-
sor, $32,744.

Hyidrographiec OMes, U, 5, Navy Dept..
Washington, D. C., chart, 200 coples of
each, 12,000

Idenl Eleelrie & Mfe. Co,, Mansfield,
Ohio, cubiele aireraft data and basic hand-
hook data, $23.650,

Industrinl Precision Prod. Co., Chicago,
gireraft hardware, 31116,

Industrinl Timer Corp.,, Newark, X, J.,
high speed control unit, 2200,

Institute of Textile Tech., Charlottesville,
Vi, parachute fabric study, $23,7040,

sllp Radio Mfg. Corp., I&lip, XN. Y.,
power transformer, ¥11604.

dack & Hedntz Precision Industries, Claves-
Innd, Inverter asembly, 364,610; engine
driven generator Engineering and mainte-
nance data, $99.283 : spare parts for acces-
sory power plante, $6957,

dunekson and Moreland, Boston, handbook
on alreraft armament, $15,000,

Jackson Electele Instrument Co., Davion,
Ohio, portable dynamie output tube tester,
27005,

dJackson, Keene K., 5, Pasadena, Calif.,
combining glass for gunsight, $2340,
Jacohs Alreraft Engine Co., Potistown,
Pa., spare parts asemblies and sub-assem-
blies for engine installed in aircraft, $2739,
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damestown Metal Corp,, Jamestown, X, Y.,
wenrther ztation fixtures, $70.535.

dumbo Steel Corp., Azusa, Calif., multi-
level service stands, F34,800,

Jumbae Steel Products Co. Azusa, Calif,,
tail wheel tow fork nssembly, $19:42,

Kay Eleectrie Co., Pine BHrook, X. J.,
Meéga mateh nolze dlode, $1810,

. Kings FElectronies Co., Brooklyn, N, Y.,
cord, 7240,

Kinney Mfg. Co.,, Doston, rotary tyvpe
gtatlonary vacuum pamp, $3171.

KRinsey, E,. A, Co., Ine., Cincinnati, gap.
engine, geared head, 315,122,

Kinsey Optieal Co., Washineton, ). .,
vertioal binocular sterenscopic microscope,
$1317.

Kinsman Optieal Co,, Washineton, I, C.,
mieroseopes and spare parts, 85143,

Kivin Painting and Decoarnting Co,, Day-
ton, Ohio, additlonal labor for washing and
palntine windows, $39040,

Rovhler Alreraft Produaets, Davton, Ohlo,
ieain valves, 24700,

Kollsman Instroment  Div,,  Timhurst,
M, Y.. spare alrborne unit for wiresonde
set, $16R0,

horry Co., Seattle, Heght assemblies, 31294,

Kronse Testing Machine Co., Columbuz,
Ohin, investigation of faticue characterizstios
of extruded allove, 210,215,

Kunkle Valve Co., Ft. Wayne, Ind., =afety
valve assembly, 1634,

L A B Corp., Summit, N, J., package
tester with non-synchronouz and synehro-
noug drives, with fence, 21441.

Lambert Engrg. Co,, St. Lotulis, Mo, phinto-
fMash eartridge projecior units,  §R1.500
photographic prjectors, $25.9810,

Lamson nnd Sessions Co,, (Clevelnnd, air-
eraft hardware, 31472,

Leach Kelny Co., Lo Angeles, relays,
+2437.

Lear, Ine, Grand Rap'ds,. Aich,, material
necessary to farnizh two remote engine
power  lever positloners, renorts eoverings
rrogresz of fabricaddon and testine, 219,816 :
direet eurrent actuators, $14.29

Leland Eleetele Co., Davion, Ohin, collee-
tor rings, £13235.

Lepel High Freaonenesy Labhosratory, New
York, Industrial electronle radio freqguency
induction henting muachins, 7250,

Lewis Engineering Co., Naugatuek, Conn.,
indicator, 25674,

Libbey -Owens-Farid Glass Co..  Talodo,
Dhin, spare parts for B-50 alreraft, 811.747.
Liebh=dacrkson Co. Caolumbus, Ohino, addi-
tiomal water, =team lines, F3017.

Linenln FE'eetrie Prodoncts On, Ine, (-
andga, N, J., panel board, $3685.

Linear, Ine., Philadelphin, irmclets, 28404,

Lipe-REallwny Corp. Syracuse, N, Y.,
spare parts for ruck tractors, 25200,

Lite Mg, Ci.. Tae.. New York, jungle
caps, 511,640 fileld maintennnce shelter,
F57,408,

Lockheed Adreeaft Corp., Bo=lionk, Calif.,
¥pare parts for C-=121, 80000+ weatntyng
haomb pylong and wing tips or wing tip
modification poarte, 337,864 : fabrication of
srare narts for F-50 and T-33A alreraft,
£23.085 : Mabrisation of 2nare parts for F-80
and T-33A aireraft, $43858: spare parts for
F-80 aireraft (five contracts), 34674, 850, -
nnp, $E2.650, FTRTA, $19.020,

M. €. Mfg., Cn., Lake Orion, Mich.,, spare
nartz for namps, 201167 lubrieation ave-
tem, F450,855,

Mpjneri, Ludwie A, Grosse Point, Mich.,
hvd=-sulie accumulator. F1650,

Mallinekrodt Chemienl Works, St Laonis,
Ala,, chemicals, 215,042,

Wnlone Comern Stares, Ine,, Thavion,

(thin, mi=sc., photo enquinment, =3888,
Manhattan Lighiting Fonipment Co., Ine.,
xew York, lamp assamhblies, 2060,
ManpTaectvring Co, Ine.. New Haven,
Comny,, vibreation exoiter, S6GO5,

Marine Alrernuft Corn., FL Worth, Texas,
stand assembly, 554,620,

AMnrlin-Rackv»l] Corn, Jame=town, X, Y.,
bearings, 321,060,

Marquette Metal Prodoels Co,, Cleveland,
Ohlo, windshield wiper assemhbly, 220700,

Marsh, Jas. P, Corn, Smokie, I, gas-
kets, diaphragms, 26019,

Martin, Glenn 1. Co,, Baltimore, analyvsis
of landing veloelty measurement, 211,560
flutter research, wing spoller eombination
in AMC wind tunnel, and reports covering
investigation, $24,903.

Mupssachusetts Insiitute of Technulogy,

Cambridge, Mas=, continuation of studies
and experimental investigations on valldity
and avplicability of hydraglic analogy, §15,-
240,

Master Vibrator Cn., Davion, Ohio, am-
meter class 1912, £1200; spare parts for
C-fi holst=s, $1271.

Masterceall Metals Co, Ine., Davion, Ky,
maodilication of =tainless stee! photographic
ainks, 221,254 : stainless steo] wall cabinets,
gand floor cablpets, 348 K88,

MeFarlane, Warren V., Bronklyn, N, Y.
Blueprint folding machines and parts onta-
og, ST441,

Wil University, Monireal, Canada,
=ervicrea and materials for theoreotical and
experimental investigation of problemz in
microwave opties. $24,004),

AMeKey, Dixie E., Washington, Id, C,; in-
vestigition of Inw frequency loran anten-
nas, F4R00,

Alechanisms Co., Uhrlchsville, Ohio, fuel
bioster puamp, 19,910,

Melpnr, Ine, Alexandrin, V., vollage type
telemetering oscillator, §3a00,

Messer, Wm., Corp. New York, mise,
phota equipment, #1162,

Michiana Produects Corp.. Michigan City,
Ind., =rare parigz for truck tractors. M-2
OHetrace tractors class-150, erash-fire trucks
and P-1 cranes, §14,652,

Michigan University, Ann Arbor, Mich.,
eontinuation hasle research on synthetic
lubricants, 230,000,

Midlnnd Mfe, Co,, Kansag City, Ao, erys-
tal units, 354,500,

Mine Safety Appliances Co., Pittsburgh,
masks, type A-13A, 00,6705

Alinneapolis =« Honeywell Regaolator  Co.,
Minneapolls, plate fixture wrench and puller,
£32 958 ; automatic sequence selector, $845,-
271 2 fuel low rate and fuel quantity system,
$£59.552.

Monndnoek Mills, Leandrn, Callf., cowling
fasteners, 15790,

Alonsanto Chemieal Co., Springfield, Aass,,
plastic sheet, $2149,

Monument Engincering Co., Indianapolis,
synchro phasing tester, $20,7290,

Multiplex Display Fixture Co,, St Louis,
Mo, display boards’ and stands, $13,764.

Munston Mg, and Servies Ine, Xew Yorlk,
aundio coder unit, 330,194,

Mutunl Contracting Co.. Ine,, Atlantie
Hizhland=, ~. J.. installation of complete
radio =et, 11,701

Nuationnl Aeademy of Selence, Washing-
ton, D, C., continuation of preparation of
materinl for handbook on medieal datn,
30,000,

Nationnl Aeronantic Assn,, Washington,
D, ., services of technieal reprezentatives,
B,

National Air Supply Co., Laynwood, Calif,,
nuts, F10458. ;

Sutlonal Burean of Standards, Washing-
ton, 1 ., enginesring services in the pre-
paration of standard pressure tables cover-
ing the upper atmosphere, 14,000,

National Lead ©Co., Cinecinnati, solder,

241452,

Nationnl EResearch Corp., Cambridge,
Mass,, mise. photographiec equipment, $1401.

waval Research OMes, Navy Dept., Wash-
ngton, T ., confidential, 35000,

Network Mg, Corp., Bavonne, N, J., ae-
ressories for automatie escillograph antenna
pattern recorder, 1505,

New Departure, Division General Molors
Corp., Bristol, Conn,, ball bearings, 328313,

wews Map of the Week, Ine., Chirago,
TiL., publications 1412, one ¥year subscrip-
tions, $14,526,

wormua-HolTman Bearing Corp,, Stamford,
Conmn, hearings, FT480,

worman-Willets Co., Chicago, cloth filter,
£17.292.

Yorth American Aviation Ine, Lo= An-
seles, kite to accomplish instalation of
quick detachable homb ralls, $11,612; modi-
fication kitse for TF-86A alreraft, F1526:
gpare parts for B-25, F-6, F-51, F-82, F-§8i,
B-45 and T-28 alreraft (two contracts),
g§5000, F5,000,

Northrop Alreraft Ine.,, Hawthorne, Calif.,
acceleration, deceleration research, E50,000,

Octugon Process Ine., Brooklyn, N, Y.,
cadmiovm anodes, $42.200; chemicals, $15,-
209,

hin State Unlversity Research Founda-
tion, Columbus, Ohin, studies and experi-
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mental investigations on flush mounted an-
tenmae for plane cvlindrieal and conleal
surfaces, £54,225 ¢ continuation of literature
surveys on high and low temperature
thermo-dynamics, £19.000,

Oknonite Co., Chieago, cable, T1785,

Old Colony Aviation, Ine., Vinevard Ha-
ven, dMass, folding refueling ladder, $1710.

Ostranger Eleecirical Supply, New York,
silicon carbide, 18460,

FPacific Piston Ring Co., Loz Anreles, too
elbow, ET48EK, : '

Facific Scientific Co, Los Angeles, cable
disconnect assembly, $3986.

Fan American Tool and Machine Corp.,
Davton, Obio. adapter, $9670,

FParker Apnlinnee Co., Cleveland, Ohio
Easkets, $10.058 : elbow adapters, £1400, ;

Ferkins, Pref. Coortland ©., Princeton,
N. J., eonsultant services, £7000.

Pesco Products, Bedford, Ohio, Warner
Corp., spare narts for pump assembly, 89 -
alf; hydraulie pumps, £7140.

Pesea Products, ﬂll"‘l-'l‘hlhrl, Ohio, spare
parts for pumps, 351.344.

Petrolenm Accessories Tne., Detrolt, spare
parts for fuel filter elements, $12,420,

Phaostron Co,, Pasadena, Calif.. anten-
nas, ete., 245 680,

Philadelphia  Valve Cao,, Philadelphia
parts for valve assemblies, ate,, 318,048, ;

I"h]"lli.'li. Mfle. {'l:l.. PIIET‘HEL’F, Yapor 1_:|_-"|-:||:.
degreasors, 33693, '

Photostat Corp., Rochester, N, Y., photo-
graphic paper, 340335,

Ploneer Electrie and Research Corp.,
Forest Park. Il1., Electrowriter, £90.155.

Plper Alreraft Corp. Lock Haven, Pa.,
spare parts for L-4 aijreraft, 31028,

Flastic-Rublbier Produeis Co., Los Angeles,
Easkety, £6594.

Polytechnic Resenrch and Development
Co.. Brooklyn, N, Y., eryvstal and balometer
mounts, funable 1-10 kme/s oscillator cav-
itles, tunable frequency meters, slotted
=ections, $4128: termination sections and
probes, 216830 varinble wave puide atteni-
ator, $2528: tuner screw prod slide tvyne,
22010 ; slotted =ection precizion wave eruide,
F1300,

Most  Fredoricek Co., Chiearo, drawinge
tables, 12,101,

(tueren City Mfg. Co., Cincinnati, Coffin
., spare parts frame assembly plass-
windshield bumper retainer, ote,, £46.855.

RCA Yietor Divislon Radieo Corp. of
America, Harrison, N, J. services and in-
veatigation directed toward development of
26 5 V nudis power amplifier tube, $37.304.

Radio Heeceptor Co, Ine,, New York, ame-
plifier, 248,224,

Radlo Flane Cn,, Van XNuys, Calif., rotary
launchers for OW-10A targets, 312,144,

Radio Shack Corp.,, Boston, input power
transmitter, £1150,

Raytheon Mfg., Co,, Waltham, Mass., In-
flight monitoring test, $84 565,

Recordnk Corp.. Washington, D. C., mi-
erafllm camera, 10,0040,

Keed-Prince-Mlg., Co., Warcester, Mass.,
ecrews, $1064.

Reeves Instroment Corp., New York,
modification kits, 50,700,

Remington Rand, Ine., Davton, Ohio,
tabulating files, 74094,

Remington Rand, Tone., Washington, T, .,
rental of tabulating equipment, 22840,

Ronsselner Polytechnie Inst., Trov, N, Y.,
magnesium alloy research and development,
$25,687.

HKen Motors, Tne.. Lansing, Mich.,, eore
and tank assembly, 20450,

Republie Aviatlon Corp. Farmingdale,
N, Y., repair of F-84 nircraft, 214,160 ¢ kits
of parts in accordance with Installation of
elevator bob welght, 831,602 spare parts
for F-84 alreraft, 31,000 ; pratotype ingtall-
ation for lowering elevator stick forcoes,
$28.236.

Republie Metal Co, PBrooklvn, N, Y.,
gnlder, §11,542,

Resistoflex Corn,.. Belleville, X, I, rubbar
refrigerant line, £3202,

Reynolds Meta's Co, Ine., Loulaville, IKv.,
aluminum alloy rod and bar, £58571°2,

Rhodes Lewis Co., Culver City, Oqlif.,
geun heater heating element cartridees,
*277hH,

Rhodes Lewls Co., Loas Angeles, alreraft
radome dollies, 27500,

Robertehaw Thermostat Co., Youngwaood,
Pa., technical data covering actuator as-

sembly, $4048,

Rockford Cluteh, Rockford, 111, engine
cluteh assembly, $2970,

Roeky Mountain Steel Prodoets, Los An-
geles, technical datm, 31063,

Homee FPump Co., Elvria, ©Ohlo, spare
parts for pomps, $9131.

Kuemelln Mfg, Co., Milwaukee, sand blnst
cabinet compléte with exhaust and dust
pollector, $24570,

KEyan Aeronautienl Co., San Diego, Callf.,
gpare parts for B-25J aircraft, $85,000
spare parts for B-50 aircraft, §54,000,

Kyan Induostries, Ine., Deétroit, change in
draining svatem, $34585.

Ryerson, Joseph T. and Son, Cineinnati,
stea]l angle and plate, $3523.

Kyerson, Jaseph 1. and Son, Chicagn,
stainless sten]l sheot, £35.970,

Savial, Ine., Los Angeles, valve assembly,
$4924.

Scheénuit, F. . Rubber Co.. Baltimore,
airplane ecasings, 377477 ; aimplane casings
and tubes, 342.0830: airplane casingz, $40 -
208,

Schwien, T.. N., Engrg. On.. Los Angeles,
vacunum réegulating valve, £4530,

Security Steel Eqguipment Corp., Avenel,
N, J., filine cabinets, $24 488,

Semon Bache and Co., New York, mise
photographle squipment, 23600,

Servomechanisms Ine., Mineola, N. Y.,
range servo adaptor units, test set=x and
drawings, ¥32 ThHH.

Shell 011 Co., Ine., New York, fabrication,
eontruction and insktallation of a large ram-
jer test facility, 394,000,

Sherman Manson Corp., St Marys, Ohlo,
tables, FG3RI,

Sldney Machine Tool Co., Sidney, Ohilo,
geared engine Iathesz, $96,810.

Slmmonds Aerocessories, Inc., Tarrvtown,
N. Y., spara parts, control asemblies, §4009,

Simmons Brothers Ine., Long Island Clty,
N. Y., proceszing printing kit, $72,069.

Sliek Alrways, Ine., San Antonlo, Tex.,
transport 46 L-4 aircraft by surface means
from contractor's facility to Port Houston,
Tex,, $2952.

mmall Motors, Ine,, Chicago, onontraclors,
231,000,

Smith, A, 0. Corp., Milwaukee, inspect,
rewark, replate and rebalance of govern-
ment farnished Spa-9%-200 propeller blades,
202,800,

Soclety of Motion Pleture Engineers, New
York, motion pieture film =trips, 227,255,

Solar Alreraft Co., San Diego, Calif,,
epare partz for F-80 aireraft, $25.000,

Sorenson and Co,, Ine., Stamford, Conn.,
motor generator =et, $25.957 ;7 transformer,
L1016,

South Wind Division, Indianapolie, Ind.,
paircraft heater, $3500,

Specinlty Assemblying and Packaging Co.,
Erooklyn, WN. Y., container, $A886: antennan
coupler, ete., $8766,

Sperry Gyroscope Co,. Ine., Great Neck,
N. Y.. lapning machine ball race, 23588
Sperry type Klvstron tube, £854586,

Sponge Ruabber Produetis Co., Shelton,
Conn., sponge rabber, $1566,

Spragne Eleetele Co,, NXorth Adams, Mass,,
study directed toward development of =#n
representative lne of hicsh temperature
single call capacitors, 319 0827,

Springfield Tent-Awning Co., Springfield,
Ohin, #eat cushlong, 5655.

St. Regls Paper Co., New York, X. Y.,
fibra rod and sheet, £55721.

Stnndard Electrie Producis Co,, avion,
Tthin, knob lampholder connectors and res-
aistors, £1229,

Standard Felt Cao.. Alhambra, Calif., gray
wanl felt, $42.782.

Standard Pressed Steel Co,, Jenkintown,
Pa., aireraft hardware, 12,838,

Standard TProduocts Co., Philadelphia,
chemicals, $10,0043,

Stondard Steel Works, N, Kansas Clry,
Mo, spare nartas for fuel servicing equip-
ment, $445.642,

Strnthers-1unn, Ine, Philadelphia, relav,
$30,128,

Sundsteand Machine Tool Co., Rockford,
I1L., hvdraulic pump develapment, 239 600,

Svivanin Electrie Products, Ine., Boston,
pomponents and modification of radar bea-
con, $12,.315.

Svivanin Electrie Produets Inc, Cleve-
land, photoflash lamps, 355,656,

Taflt-Plerce MIg. Co.,, Woonszocket, R, 1.,

export pack for plate-lapping, cast iron with
cover, 21667,

Taylor, Thomas and Sons Ine., Hud=on,
Mnss., elastic cord, $10,089.

Televiso Products Co,, Chicago, multi-
purpase sub-miniature beacon, 36740,

Tenston Envelope Corp., Kansas City, Mo.,
envelopes, 2853085,

Tensor Electrie Development Co., Brook-
Iyn, N. Y. portable, ac. and de. volt=-ohm-
milliammeter, $1290,

Thompson FProdociz, Ine., Cleveland, céen-
trifuges, $25,000.

Thwing-Albert Instrument Co., Philadel-
phia, Tester Aszsembly, Electric Thermom-
oter fleld tvpe N-2, §1075.

Timken Roller Bearing Co., Canton, Ohin,
roller bearings, 321,044,

Titeflex Ine., Newark, N, J.,. misc, =pare
parts, azsemblies and sub-assemblies, $E0040;

Torrington Mfg. Co.. Torrington, Conn.,
ball bearinegs, £1377 : needle bearings, $212a5.

Trico Products Corn,, BufTalo, N, Y., gpare
parts for C-2 and F-1 truck tractors, $11,-
142,

Trock Buly, Inc., Red Bank, N. 1., modi-
ficsiiion of trailer, $13,1840.

United Alreraft Corp., Hartford, Conn.
research =tudies, tranzoniec wind tunnel te=st
sections, 206,000,

UU. 8. Elug Print Paper Co., Chicago,
drawing tables, $7644.

U. 5, Governmenl Printing Offices Super-
intendent of Dovoments, Washington, I, C.,
publications, $1460,

'. 8. Motors Corp., Oshlkosh, Wis., radi-
ator azsembly, 4125,

1'. 8, Rubber Cao,, Detroit, Mich, airplane
casings, $91.209: airplane snow and joe
casings, $89.754,

U. & Ruabber Co,, Mishawakn, Ind,, spare
parts for B-29 alreraft, 39488,

1. &, Rubber Co. Maugatuck, Conn., de-
velopment of room temperature =etting,
metind to metal structural adhesive, $17,4080,

Viekers, Ime., 5Bt Louls, Mo, magnetic
amplifier, 287640,

. & Thermo Contral, Minneapolis, apare
arte for conlers, 30611,

Universal Moulded Prodocts Corp, Bris-
tal, Va., rocket launching clusters, $21486,

University of Rochester, Rochester, N, Y.,
research on human visaal factors In alreraft
industrument Heghting, $45,33058,

Vernnn Chemienl Co., Noawark, N, J.,
chemicals, 21150,

Viewlex Ine., Long Island Clty, N, Y.,
photographic projectors and manuals and
repalr Kitz, $14,885,

Weslinghouse Electirle Corp., Pittzhuregh,
telemetering equipment and additional lamp
plates, $1754.

Wallace and Tiernan Produocts Co,, Belle-
ville, ¥. J., mercurial altitude barometer,
£31.250,

Weldenhoff, Joseph, Ine., Chicagn, relay
aszemhly cabinet, FAT86,

Weldon Tonl Co.. Cloeveland, twamp as-
sembly. ¥1Z85,

Western Electrie Co., New York, WECO
O8C amplifier, £22.140; misc. partz and
components, $25.000: AC generalor. 2870 ;
transformer, £1113: attenuator, 22715,

Western Felt Warks, Chicagn, grayvwool
felt pad, 72 in. wide, 36525,

Westinghonse Electrie Corp.,  Dhavton,
Ohino, wnrotection exciter relavs, 220,592 ;
ARC portable welders, 8400 Amp., $11.463;
induction heating electronic radio frequency
machine, £4864 : DO motor, $A195,

Westinghouse Eleetrie Supply Co., Day-
ton, Ohio, bakelite receptacles, 38207,

Weston Electrie ITnstruoment Corp., New-
ark, N. J., aluminum front, $2140.

Whittaker, Willinm R. Co,, Loz Angeles,
sparea parts for valves, $31,859: Tuel level
comtrol, £3500,

Wilkening Mfg. Co., Philadelphia, spare
nirts, ring setz, $A707.

Wilsan Mechanies]l Instrument Co,, New
York, block and hardness testing machine,
$247h.

Wisconsin Motor Corp., Milwankes, apare
parts for trucks, troctors and fuel servicing
pquipment, $12,854.

Workahon Associntes Ine., Newlon High-
lands, Mass., parabolic reflector with
K-hand fead, 21151,

Yawman-Erhe Mfg., Co,, YWashington,
D. C., tables, 251,520.

Zenith  Carburetor, Detroit, carburetor
assembly, $13,4568,
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BETTER SERVIGE WELCOMES YOU
AT THIS MODERN AIRPORT:

ES50 AVIATION GASOLINE available
at modern circular refueling islands

shown in photagraph.

BOSTON-REVERE AIRPORT, REVERE, MASS.

THAT FEELING OF WELCOME is strong at Boston-Revere Airport, where the
service and facilities mean real comfort and convenience to flyers. It is the
largest close-in private airport and provides the only seaplane base in the
W greater Boston area. It is only four miles from downtown Boston and is
Al E— located directly on main highway, C-1, connecting with U. S. Route 1. A good
JULIUS GOLDMAN, President and General  restaurant...complete maintenance and repair facilities...and convenient
Manager, Revere Airways, Inc., which own and A ‘ . . .
transportation are available at this airport — where good service teams up

operate Boston-Revere Airport. He is a mem-
ber of NAA QB, AFA, and Kiwanis, with high-quality Esso Aviation Fuels and Lubricants.

SINCE KITTY HAWK, Esso Aviation Products have been
the first choice of many leading airlines and private
fivers. Proved by more than 40 years of actual flying
... backed by continuing research in one of America's
largest and most modern aviation petroleum labora-
tories...Esso Awviation Products are famous for de-
pendable performance!

AVIATION PRODUCTS
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Performance Points to Pesco

60,000 feet UP in 2 minutes!

Over 11 miles . . . straight up . .. in two minutes . . . 40,000 feet in the first
minute . . . and operating perfectly every foot of the way ... that's the kind of
performance Pesco engineers are building into Pesco fuel pumps.

In Pesco's new fuel system test laboratory—a special building, specially
equipped—Pesco engineers are constantly subjecting Pesco fuel pumps to operat-
ing conditions which reproduce perfectly the same conditions under which fuel
pumps must perform in actual flight . .. conditions of abrupt altitude, temperature
and pressure changes . .. changes even in the physical characteristics of the fuel

Not once, but many times each pump must repeat the grueling tests ... pump-
ing millions of gallons of fuel without benefit of lubrication, After each test, each
pump is disassembled and every part checked, That's why Pesco engineers know
Pesco pumps will dehiver.

Testing is only one step in Pesco's program of research, engineering, manu-
facturing and testing that i1s constantly setting new and higher performance
standards for fuel, air and vacuum pumps, hydraulic pumps and motors, and
related accessories for the aircraft industry. It is an important reason why Pesco
products will help vour aircraft set new records for performance, safety and
efficiency.

Looking inside the huge altitude chamber in Pesco's new fuel pump test
laboratory building., Every extreme and normal atmospherie condition under
which aircraft of today and tomorrow must operate can be simulated here.

24700 NORTH MILES ROAD

First!

Pesco aodel 021077
high-prgssure fuel pump.
This it has a capacity
of 42§gallons per minute
of ggholine at 750 p.s.i.

BEDFORD, OHIO

AERONAUTICAL ENGINEERING

First Details of F3D Skyknight

Twin-jet, two-place, high-altitude, Navy night fighter designed to
meet stiff requirements. Bailout is through tunnel to belly door.

By E. H. Heinemann®

Most night hghters have been con-
verted from day Egh ters. But the Doug-
las I3 Navy Skyknight, from its incep-
tion, was designed strictly as a night
fighter and is of the first vintage of jet
propelled craft in this category,

Principal difference between day and
night fighters is that the latter must
depend on a large amount of radar
equipment for vision in darkness and
under adverse weather conditions.

This uwsually results in  increased
weight and lowered performance n
comparison with day hghters. But de-
spite  this  radar-weight  penalty, per
formance of our night hghters must be
superior to that of bombers developed
anywhere, Anvthing else would be un-
acceptable.

".I'i'u: F3D was developed with such
performance in mind. Conceived in
1945, it was built to operate against
high performance hbombers expected to
be mn evidence in the early "50s.

» Requirements Stringent—The original
specification requirement for this air-
craft came somewhat as of a shock to
the designers. High speed requirements
appeared to be completely incompat-

* Chief engineer, El Segundo Plant, Doug-
ins Alroeraft Co,, Inc,
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ible with those for a two-place cockpit
arrangement and a large space forward
of the cockpit for electronic might-hght-
ing equipment, It was only after trving
many arrangements of equipment, crew,
fuel, and powerplants that the final ar-
rangement for the FF3D was chosen,

The Navy's wisdom in establishing
such exacting design requirements has
been well proven during the past year
of testing, since 1t has been amply dem-
onstrated that the airplane, engine, and
radar combination can operate success-
fully above the 40.000-ft, level for
which it was intended.
> Basic Makeup—In most respects the
I'3D°s  airframe is relatively conven-
tional, employing a large percentage of
755 alummum allov and detals of con-
struction well-proven on other Doug-
las aircraft,

A nose-wheel landing gear was chosen
for increased stability and safety during
high speed takeoffs and landings. An
aunxiliary tail wheel was added to pre-
vent tail structure damage during land-
megs, Landing gear 15 retractable and
hydraulically operated.

Speed brakes similar to those de
veloped on the AD Skymaider type craft
are extended hvdraulically from the aft
part of the fuselage,

» No Tip Tanks—All normal fuel is
housed within the fuselage above the

engines, aft of the pilot’s compartment.
Auxiliary tuel 15 carned in drop tanks
underneath each wing near the folding
joints.,

Considerable thought was given the
mstallation of winghip tanks. They were
not utilized, however, because of the
serions problem of obtaining the neces-
sary lateral control with one tank empty.
mcrease in wing weight resulting from
landing loads with tanks full, additional
compheations of folding wings with
tanks full, and the problem of filling
tanks when wings are folded.

Provisions are made on the outer

wing to carry bombs, rockets and other
armament devices, in lien of drop tanks,
to increase the craft’s versatility,
» Engine Details—Two Westinghouse
J-34 jets were selected as the most suit-
able engines for this particular airplane
arrangement. The powerplants are so
mounted in the fuselage that after the
removal of cowling they can be lowered
to handling trucks with a standard
bomb hoist.

With this arrangement it is possible
to obtain a complete engine change
time of only 60 min.

There was much concern, originally,
over the possible loss of intake duct
and tailpipe efficiency because of the
semi-flush nature of the air intakes and
skewed axes of the tailpipes. But after
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a considerable amount of wind tunnel
testing it was found that it was pos-
sible to obtain normal duct and tailpipe
ethciences with these arrangements.

> Cockpit—Cabimn Inu--uri;»'.;;t[[m and
cooling are provided bv an AiResearch
expansion turbimne fed h}' the engine
COIMPIESSOrs.
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Sketch (above) reveals F3DD cabin details and escape procedure for pilot through exit tunnel.
Sequence photos (left) show stages of pilot bailout through craft's belly door.

Cockpit arrangement is Navy stand-
ard, except as m-:umr:!v modified by
the sidé-by-side seating.

All instruments and panels are red
lighted indirectly, All secondary control
and]u resemble the LD]T]P‘DIILIItb they
operate.

Acradynamicists will probably shud-

der at the large flat windshield, but
after testing many windscreen arrange-
ments, it was concluded that the one
chosen offered the lowest possible drag
to meet all I{.qi.lll'ﬂ.1llt.,'|:ﬂ'- including gun
sighting and night vision,
-"blldt Out  Bottom — Aero-medical
studies quickly showed that it would
be impossible to bail out of an airplane
of this pr:rfcrrumnu in the usual man-
ner, without injury.

Jettisonable seats were hrst recom-
mended and were considered the solu-
tion to the high-speed bail-out prob-
lein. But these seats involved additional
objectionable weight, and had the dis-
advantage of requiring the cockpit en-
closure to be shding. hence much
more subject to possibility of pressuriza-
tion troubles,

Improved methods of egress were
studied at great length, with the fnal
conclusion that the safest means of
escaping at high-speed would be to
shde feet frst, downward and aft.
through an escape chute so arranged
that its bottom door acts as a wind-
screen to break the free air blast,

This system recently has been tested
uh:mu,h with many actual bail-outs.
And as a result it 15 considered not
onlv verv successful, but a great 1m-
provement over jettisonable seats for
nr{ﬂﬂ in this speed range.

» Antenna—Irom the outset it was con-
sidered aerodvnamically essential that
all radar antennas be mounted within
the airplane’s mormal contours. This

required a considerable amount of an-

tenna research, and the development
of non-metallic structures such as the
fuselage nose, fuselage tail, vertical tail
tip, and dorsal fin, which house various
forms of antennas.

While these laminated glass-cloth
structures are considered satisfactory for
the purpose intended, it is doubtful
that this construction will be used ex-
tensively for parts that can be made of
aluminum alloy.

When the Skyknight was conceived,
calculations showed that the minimum
combat radius requirements could
barely be met. Very strict weight con-
trol was put into effect and extra tank-
age was provided so that extra fuel
could be carried in the event guaranteed
weights could be bettered.

So successful were these efforts that
combat radius and performance in gen-
eral have been improved to the point
where the I'3D Skyknight is comparable
in many respects to mntunpnrm day
fighters.

Safer Blind Flying
For Braniff Trainees

New blind flying equipment, de-
veloped by Bill Walner, assistant chief
pilot for Bramiff International Airways,
15 being used by DC-6 pilot trainees at
the carrier’s Dallas base.

Walner designed an eyeshade out of
dime store eveglasses with the lenses
removed. Sheet metal workers at the
base tashioned blinders for the glasses
and a narrow shield to extend across
the bottom of the student’s windshield
auring training flights,

Formerly, a trainee used visors made
of blue plastic, and orange colored plas-
tic shields were htted over the cockpit
windows on his side. The polaroid ef-
tect of the colors limited his vision to
the mstruments,

This equipment, according to Wal-
ner, not only was cumbersome, but,
hecause of the orange shields over the
windows on the student’s side, reduced
visibility for the instructor riding in the
copilot’s seat.

With students wearing the new
blinders. the mstructor has normal view
from all windows.
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Features like these make this NEW

_ @@ echcraft

a better buy than ever!

Increased
take-off horsepower

New Beechcraft
propeller

W

\

Three new

New upholstery
map pockets

combinations

®® *# Voo

.- .'.::I'-I
s :'.'.'=Ii

Safety-type

control wheel

New instrument
panel design

Increased, faster
flap travel

Faster-action
landing gear

New exterior
paint design

Four new
arm rests

s TLLLEL] L I|,=ﬂ

@L

Access door
for oil tank

\

R
T

O

New radio
with VHF channels

It has no equal in performance, speed, economy, strength, safety, style and comfort!

The new B35 Beecheraft Bonanza exceeds all promises
for a speed-with-economy plane that’s roomy, comfort-
able and easy to fly! New performance features at mod-
erale ]mr-wpmn-r add to is w-r.ﬂzltiiit}' and an:rh’. hold
operating and maintenance costs at a business economy

GEf ﬂ" “'lE 'Iﬂ[l'i! There are hundreds more — about
the extra advantages of the new Model B35 Beecherafl
Bonanza. Check with vour nearest Beecheraft distribu-
tor or dealer, or write for complete information on your
company letterhead o Beech Aircraft Corporation,

Wichita, Kansas.

level! New operating conveniences and luxury appoint-
ments plus scores of refinements call for a personal
mmspection because there’'s room here to show unhr' da
few, See it! Get all the faects! You'll agree this greater-
than-ever Beecheraft Bonanza is a better-than-ever value!

Top speed, 184 mph
Cruising speed, 170 mph
Range, 750 miles
Fuel economy, 9.5 gph

<1

eecheraft

BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS
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The lkad that once was YOU. ..

The boy in the window looks upward. His eyes are shining . . . his
attention riveted on a plane in the sky.

As you watch him, you know he is not with you at all. He is piloting a
plane through wind and clouds to the stars. He is no longer earth-
bound—but a man with wings.

You know what he is thinking, for once you stood somewhere—in a
window, at a school desk, on a hill—and had the same dream of glory.

It was the same dream, and yet it wasn’t.

When vou were a youngster, chances are your first love affair was
with a wire-strutted Jenny, or later, with a Winnie Mae, or a Spirit
of St. Louis, Today's youngsters are enchanted with a Buck Rogers
world come true—sleek, streamlined rocket planes; planes without
pilots: jet-propelled planes that fly faster than sound.

All of these are a part of modern aviation. It is a world fantastic
beyond belief. And it becomes bigger and more incredible by the day.

Right now, almost ten million dollars a day are being spent by the
aviation industry to satisfy commercial, private and government
needs. Aviation is growing, and it will continue to grow. It will, and
it must.

No matter what vou make or sell, aviation offers a vast new market
for vour products. You owe it to vourself to investigate this oppor-
tunity.

+r w

For a detailed outline of the sales potential aviation offers you, write
for “Aviation Week—and the Market It Serves.” Aviation Week,
Dept. C, 330 W. 42nd St., New York 18, N. Y.

McGraw-Hill Publishing Co., Inc., 330 W, 42nd 3t., New York 18, N.Y.
, . . Offices in Boston, Philadelphia, Pittsburgh, Cleveland, Detroit,
Chicago, St. Louis, Dallas, Atlanta, San Francisco and Los Angeles.

Look to the Sky

for your market

bt LT T '
s

MEMBER
OF THE
ABC and ABP




Why Crash Protection Is Needed

Analysis of military and transport safety standards and

accidents pinpoint seat and belt design.

~ Adequate erash protection takes on
increasing importance with the possibil-
ity of crash fire, When such fires occur,
a delay of even a few seconds in evacu-
ating the aircraft may prove disastrous,
~ lailure of seats and belts may result
in mjuries to the occupants, which ren-
der them incapable of escape without
assistance, and, at the same time, the
pile-up of broken seats and other fur-
nishings will impede the efforts of
rescue personnel.  ven uninjured pas-
sengers may be completely trapped, or
seriously hampered in their efforts to
reach exits.

Aside from the physical aspects, the
chaos resulting when seats and occu-
pants are thrown around the cabin can
add greatly to the danger of panic. Even
the passenger who is not prone to panic
mav, under such conditions, have diffi-
culty in orienting himself, and so be
delayed m locating and using available
exifs.

Crashworthiness as it applies to pri-

vate-owner aircraft has been dealt with
extensively.  Therefore, emphasis s
placed here on transport planes and on
military craft to the extent permitted
by security regulations. Further reason
for this emphasis is that complete-
ness and form of the records in airline
accidents make accurate analysis pos-
sible, -
P Requirements—Crash  load require-
ments of various civil and military
agencies are summarized in the accom-
panving table,

The wide discrepancy in the values
shown are immediately obvious. It is
dificult to reconcile the 6 G require-
ment of the CAB for transport aireraft
with the proposed Australian value of
25 G,

[t is equally difficult to reconcile the
40 G of the U. S. Navy and the
RAF with the 17 G of the USAFT.

Another discrepancy difficult to un-
derstand is that between the CAB re-
quirements for the transport and non-
transport categories. While there mav
be a greater probability of an accident
occurting to a personal plane than to a
transport, does it follow that the crash
will be of greater severity?

Certainly the differences in the re-
quirements cannot be ignored, and in-
dicate the need for a careful analysis of

Bared on a paper by William I. Stieglitz,
design enginesr—=safety, Republic Aviation
Corp., prezented nt the recent 185th annual
meeting of the Institute of the Asronauticnl
Seienees, in conjunction with the Flight
=afety Foundation, in NXew York City.
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the problem to determine sound
criteria.

It should be noted, in this regard,
that the Navy requirements were
adopted in 1945, and the Australian
transport requirement is currently pro-
posed. This would indicate that the per-
sonnel responsible for these require-
imcnts had, on the basis of a compara-
tivelv recent study of the problem,
concluded that crash protection of the
maznitude mdicated 15 required. The
Australian memorandum recommencd-
ing the 25 G requirement includes a
complete stucdv of the current litera-
ture on tlis subject,
¥ Strength of Belts—In order to evalu-
ate the strength of existing safety belts
under dynamic load, tests were con-
ducted by the Naval Medical Research
Institute on 61 new commercial belts
meeting the requirement of CAR 13
tor use by two persons. These belts had
a rated strength of 2000 1b., as demon-
strated 1n static tests,

In the drop tests, there were 4 cases
in which attaching hardware failed, 2
where buckles failed, 2 in which buckle
slippage occurred with resultant dam-
age to the webbing, and 4 where no
failure occurred.

The remaining 49 belts failed in the
webbing, Percentage distribution of fail-
ing loads for these 49 belts is shown in
Fig. 1. It should be noted that onlv
3 belts, or 6 percent of the total, failed
at less than 2300 1b., and only 7 belts.
or 14 percent, at less than 2500 Ib.

Sixty-one percent of the belts car-
ried loads between 2500 and 3000 1b.,
and 25 percent failed at loads between
3000 and 3800 1b. Mean strength of all

Crash Load

Requirements
Crash
] SR |:|
Areney Factor Remarks

.S Air Force 17 G Ultimate

1.5, Navy 40 G Ulnmarte,
Intraduced 1945

RAF 25 G 40 G Ultimarte

CAB 6 G Ultimare,
Transport
Category

CAB 9 Ultimare,
Nan-Transport
Categories

Austrahan Dept, 25 G Presently

Civil Aviation Propased

belts tested was approximately 2800 1b.

While these tests were limited to
“two-person” belts, it should be noted
that the results indicate an apparent
ratio of the strength in dynamic test to
that in static test. It therefore seems
reasonable to assume that the same
ratio of dynamic to static test strength
should obtain for belts rated at 1000 Ib.

T'his would give a probability value of

strength of 1250 lb, and a mean
strength of 1400 1b., for “one-person”
belts,
» Record Analyzed—An analysis  has
been made of CAB statistics on airline
accidents tor the 1l-year period from
Jan. 1, 1938, through Dec. 31, 1948,

While an Australian aviation medi-
cine memorandum  states: ., . accl-
dents in which cockpit or cabin is not
collapsed or disintegrated should be re-
garded as ‘survivable’,” for the purposes
of this analysis the term “‘survivable”
has been restricted to those accidents in
which there were actually one or more
survivors. (Some of the accidents thus
inferred not to have been survivable
may actually have been so under the
broader sense of the term.)

During the period under considera-
tion, there was a total of 49 fatal acci-
dents, of which 23, or 47.9 percent,
were survivable. Forty-five percent of
the passengers and 62 percent of the
crew were killed in the survivable ac-
cidents.

The distribution of the minimum per-
centage of fatalities in terms of the
survivable accidents is shown in Fig. 2,
and in terms of the total number of
fatal accidents in Fig. 3.

Total number of passenger fatalities
in all accidents was 672, of which 169
occurred in the survivable accidents.
Hence, f it 15 assumed that adequate
crashworthiness could have effected 100
percent passenger survival in the sur-
vivable accidents, there would have
been a reduction of 25 percent in the
total number of fatalities.
> Iatality Rates—Since the safety rec-
ords of the airlines are computed in
terms of passenger fatalities per 100
million passenger miles, the record
would have been mmproved by this same
percentage, and the mean rate for the
period would have been 1.6 instead of
the actual 2.2,

IFig. 4 shows the vear-byv-vear reduc-
tion in the fatality rate which might
have resulted from increased crash pro-
tection. The best airline satety records
in the 1l-vear period were achieved in
1939 and 1946, when the rate was 1.2
tatalities per 100 million passenger
miles.

But, had all occupants survived in
the survivable crashes, the rate would
have reached a low of 0.27 in 1939 and
0.36 in 1943. Such rates are directly
comparable with those of the railroads.

AVIATION WEEK, March 6, 1950

Check How Easy and Safe it is to Fly the

“NEW 1950 NAVION DE LUXE 205!

HERE’S THE NEWEST member of a distinguished family. It's a big,
rugged, still better Navion . . . unsurpassed for safe, easy flying. That's
why it’s the only plane in its class used by the U.S. Army Field Forces
. . . why it’s preferred by non-professionals everywhere who fly for fun
and profit. The 155 mph all-metal Navion offers you most of what you
want most: restful, relaxed flying in a beautifully appointed, roomy
cabin that’s sound-proofed, ventilated and well-equipped. Navion gives
you supertor stability under all flight conditions. It forgives pilot error
short of deliberate foolhardiness. Big. Fast. Rugged. Safe and easv-to-
fly. That’s Navion, the dependable airplane.

THERE'S A NAVION FOR EVERYONE IN 1950

{navion utiuiry 205 {{navion e Luxe 205 {{{ navion super 260

A new, hardworking plane  New adjustable cow] flaps The 260 hp Lycoming
for all who need modern, give improved engine cool-  model gives top all around
safe air transportation at  ing: new cylinder head performance, cruises at
minimum cost. Ideal for temperature gauge;new 170 mph, climbs 1250
heavy-duty chores. Retains  radio antenna; improved fpm, and combines fa-
all safe, easy-flying fea- ventilation. Three beauti- mous Navion rugged sta-
tures. ful new colors. bility and safe flying,

1950 NAVION PRICES BEGIN AT $9485

Write today on business letterhead for more information

NO OTHER PLANE COMBINES SO MANY FEATURES SO WELL

RYAN AEROMNAUTICAL COMPANY, 403 LINDBERGH FIELD, SAN DIEGO 12, CALIF.

Spinner available as extra equipment

|
%he:k these Navion Features
for Safer, Easier Flying!

b Superior staBiLITY for easiest air
ride under all Aight conditions.

P?Hun*r FIELD EXCELLENCE with slower
landings, quicker take-offs, faster climb.

b~ UNEQUALLED VISIBILITY. . . all around.
over the nose and directly back.

b-Use ROUGH FIELDS with confidence,
even 1 cross winds, on mud or snow.,

b ExTRA LARGE NOSEWHEEL that's steer-
able; higher ground clearance, sturdier
landing gear.

b STALL-RESISTANT, ANTI-SPIN. Unique
wing design gives aileron control below
stalling speed.

V:IUEGEIJ CONSTRUCTION throughout.
Navian was designed from the start for
heavy-duty flying.

V:FHI:IEHT HIGH-LIFT FLAPS with selec-
tive positioning, lower a full 43°, give
63% more lift for landings under 50
mph with average loads.

V';LL-MHAL DURABILITY. Wrinkle and
dent-resistant skin.

V;IHLIHEE-T?PE FUEL sYSTEM with dual
pUmps.

ﬁECLUEI\FE TWO-CONTROL feature for
smooth, effortless, coordinated control.
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Fig. 1. Distribution of ﬁnhng loads of forty-nine 2000-1b. belts in Fig, 2.

which the webbing failed.

Even with greater crashworthiness,
all occupants might not have survived
in all of these cmshcs On the other
hand, it is possible that some occupants
might have survived in crashes in which
there were no survivors. Hence, the im-
provement noted above may be consid-
ered as an approximate indication of
the record which might have been ct-
tamned.

While the above discussion has been
limited to fatalities, it must be noted
that during the same period 100 pas
sengers received serious injuries, in
both fatal and non-fatal accidents.
Many of these injuries resulted from
seat and belt failures. Unfortunately,
complete statistics on the frequency of
such failures, particularly in non-fatal
accidents, are not available.
> Examples Cited—\While data are not
directly available as to the cause of in-
jury in all of the accidents considered,

a few specihic examples may serve to
1“‘15[‘!‘1[1 the fact that manyv of these
fatalities could have been prevented by
stronger safety belts and seats.

One case m point is a crash of a
4-engine transport during takeoff, in
which 41 of the 44 passengers, and 2
of 4 crew members, were killed.

This particular crash was not of ex-
treme violence, as indicated by the fact
that immediately following the impact.
and until destroyed by fire, the cabin
was comparatively intact: vet all seats,
with the exception of the hostesses’
seats, were found detached from the
floor.

Testimony of rescne personnel at the
CAB Imﬂrmg indicates that many
people were seriously injured by over-
turned chairs, and that rescue crews

Distribution of minimum percentage of fatalities in sur-

vivable airline accidents, 1938-1948,

were severely hampered by the resulting
wreckage in the cabin.

» Load Factors—Fire destroyed most of
the safety belts, so that it was impos-
sible to determine the extent of belt
faillure. However, one of the hostesses’
belts was Eﬂmpamtnﬂh unburned, and
found to be broken, thus p-:znmttmg an
evaluation of the r:r‘nh load involved in
this accident.

If it is assumed that the stewardess
umghﬂd approximately 125 lbs., the
minimum load factor would have been
approximately 10 G, using the proba-
bility value of belt atrt:nf:rth of 1250 lh
indicated previously for “one- -person’”
belts.

But, if the belt developed the mean
strength of 1400 Tb., the resulting load
factor would have been over 11 G. (It
should be noted that many transport
aircraft provide each occupant with a
belt approved for two persons—a 2000
Ib. belt. 1f this were true of the aircraft
imvolved in this accident, load factors
nf double the above values would be in-
dicated.)

These are minimum values of the
load factor, since there is no proof
that the belt did not fail before the
peak deceleration was reached.

The above load factors are based on
the assumption that the resultant forces
acted in the plane of the belt. If the
actual deeceleration were in the horizon-
tal plane, the load factor in this direc-
tion would be less than that cited, by
the cosine of the belt angle.

The load factor at the stewardess’
station would be lower than that for-
ward in the cabmn, because of enerzy
absorption from structural deformation.
This wounld tend to offset the effect of

neglecting the belt angle.

While not directly connected with
scat and belt loads, one other aspect
of crashworthiness in this accident
merits attention, The pilot testified
that the copilot was unc:mm-:nmri, and
was m.-:]§ﬂd in his seat as a result of
failure of baggage compartment struc-
ture immediately behind him. The
pilot was unable to revive the copilot,
and in the time available hcfﬂre the
fire became too intense, could not get
him out of his seat.

The pilot also testihed that he at-
tempted to go back into the cabin to
assist occupants, but was prevented
from doing so by baggage blocking the
passageway, because of failure of web-
gates.
> Seat Action—A second accident in-
volved a crash landing of a twin-engine
plane immediately after takeoff. In this
mstance there were no fatalities, but
the condition of seats and belts permits
an estimation of the magnitude of the
decelerations involved.

The airplane made a belly landing in
an open field, and slid approximately
85 vards before striking a 44-ft. em-
bankment along a road. The aircraft
rode over the r:mhanl..mr.nt and came
to rest on the opposite side, with the
empennage still overhanging the road.
The nose of the aircraft had struck the
embankment at an angle, opening a
wide gap in the right side of the fuse-
lage, just aft of the cockpit. Crash fire
broke out, but was extinguished prompt-
Iv.

Only three seats tore completely free
from the i:upi:mrtnu:{ structure. These
were on the right side, immediately ad-
jacent to the fuselage failure. There
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was large deformation of many seats,
liowever, and on some the rear legs
pulled up between 2 and 4 in., although
the fttings did not come completely
free from the Hoor,

It seems highly probable that a small
increase in either the magnitude or
duration of the peak load would have
produced complete failure. Therefore,
the accident tends to dehne the limit-
ing severity of crash which this air-
craft can withstand without seat fail-
ure.

Testimony at the CAB hearing indi-
cated that the seats and supporting
structures had heen tested for llj'm loads
specified in CAR 4b, and had shown
little or no deformation at these loads.
Therefore, although the loads are speci-
fied as ultimate loads, they are actually
less than the limit load for this par-
ticular tvpe of airplane. The aircraft
was equipped with belts approved for
use by two persons, that is, 2000 Ib.
rated strength, for each occupant.

Only one h-:ll: failed. This occurred
on a seat which was near the middle
of the cabin, and on which the rear
legs had pulled up, as described above.
Tl’ is believed that the passenger occupy-
ing this seat weighed approximately 245
Ib. On the basis of the minimum prob-
able belt strength of 2500 1b., found
in the tests, a load factor of s]:ghl'h

over 10 G is indicated. A more con-
servative assumption of belt strength
of 2300 Ib., which would encompass
07 percent of the belts tested, wonld in-
dicate a load factor of nearly 9.5 G.

If the belt strength were equal to
the mean test value of 2800 1b., the
load factor must have been over 11 G.
{The 245-lb. weight is that of the
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Fig. 4. Lffect of 100 percent passenger survival in survivable acci-

dents on airline satety records, 1938-1948.

heaviest passenger on board the air-
plane, so that if the seat had been oc-
cupied by anyone else, higher load fac-
tors would be indicated,)

Yet this was a comparatively mod-
erate crash, when judged either by the
extent of the damage to the fuselage,
or by the circumstances of the acadent
itself.
> Leg Load—As in the case of the first
accident discussed, these values are rep-
resentative of the minimum load factor
in the accident. A maximum value
of the peak deceleration cannot be de-
termined, because of the absence of
data on the ultimate strength of the
seat anchorages.

The fact that the rear legs failed on
the seat on which the belt failure oc-
curred, however, would tend to indicate
that the vielding of the rear seat anchor-
ages would occur at approximately the
same load as the belt failure. There-
fore, the corresponding vielding of rear
legs on other seats would indicate that
these had been subjected to loads ap-
proximately equal to the belt strength.

Since the occupants of these other
seats were lighter, the peak load factor
was apparently higher than that indi-
cated by a consideration of the failure
of the belt restraining the heaviest oc-
cupant.

On the basis of the foregoing, it mav
be scen that this airplane provides ap-
proximately 15 to 16 G protection for
an assumed passenger weight of 170
Ih.

Since the load factors estimated above
indicate that the two accidents just con-
sidered were of approximately the same
severitv, they provide an illustration of
the effect of increased crashworthiness.

The airplane involved in the hrst ac-
cident had been certificated under CAR
4a, which required the equivalent of a
forward acting load factor of approx-
imately 4 G, so may not be capable of
meeting the 6 G specified in C."'LH. 4b.

Howe ever, even had the airplane con-
formed to the newer regulations, the
results of the accident would probably
not have been greatly affected, as the
indicated load factor exzeeds that speci-
fied in CAR 4b.

The airplane in the second accident,
on the other hand, has been shown to
provide crash protection of approxi-
mately 2% times that required. In the
first accident, all seats tore loose, and
41 of the 44 passengers, and 2 of the
4 crew members, were killed: in the
second, most of the seats and belts
held, and all of the 41 passengers and
3 crew members survived, even though
many passengers were injured in vary-
ing degrees.

» Adeguate Crashworthiness—The fore-
going has established the inadequacy
of the current level of crashworthiness,
but has not established how great that
madequacy 15. The accidents which
have been discussed were, as previously
pointed out, comparatively moderate.

The level of protection in most com-
mercial airplanes in the past has been
too low to provide much direct data
on the necessary degree of protection.
When belts fail. or seats tear loose, it is
usually impossible to determine how
much the peak loads exceeded the
breaking strength of the failed units.

Fortunately, however, some data are
available which are of value in this re-
gard. A Crash Injury Research report,
issued bwo vears ago, stated that out of
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a total of GOS8 accidents involving -
jury to 955 persons, there were 108
cases of 2000-lb. safety belts broken by
crash survivors. The previously cited
tests have shown that such belts may
be expected to develop not less than a
2500-1b. strength under dynamic load-
ing.

Therefore, if it is assumed that the
average weight of the occupants in the
cases reported to Crash Injury Research
was 170 Ib., corresponding to that as-
sumed for design in the CAR, the aver-
age load factor in these accidents was
of the order of 15 G.

However, on a basis of these same
records, a well-known researcher states:
“There have been cases in which per-
sons weighing as little as 120 b, broke
standard 2-in. ‘2000-Ib.” safety belts . ..”
and survived. In such cases the load
tactor would have been slightly over
20 G. =

Crash Injury Research “Informative
Accidents” give details of many accr-
dents m which the load factors were of
this magnitude or higher, and include
one in which the pilot survived where
the value was approximately 36 G, as
determined by t]ht: speed and stopping
distance of the aircraft.

;o

» Military Craft—Accident records for
military aircraft also provide mforma-
tion as to the magnitude of crash de-
celerations,  One example which may
be used lies in the history of the I-47
Thunderbolt. On the earlier produc-
tion models of this airplane, there were
frequent accidents in which the cock-
pit structure remained intact, but in
which belt failure occurred or the seat
tore loose, resulting in fatal injury to the
pilot, even though the crash protection
met the Air IF'orces” requirements then
i cttect.

In view of this accident record, 1l
was deaded to  provide additional
strength on the F47D, and to this
end a rescarch program was carried
ont jointly by Republic Aviation Corp.
and Air Materiel Command. Qutcome
of this program was the incorporation
of protection against a crash load of
approximately S000 Ib., or 40 G for a
200-1b. man. In the later models of the
Thunderbolt, which provided this crash
protection, seat failures were extremely
rare, althongh there were instances
which they oceurred.

Apparently the accident experience
of the RAI and the U.S. Navy indi-
cated the existence of high decelera-

.'I. ¥ -I[

WIND-MAKER AT AMES

This closenp of compressor section, with
stator casing opened, i 6x6-ft. supersonic
tunnel at Ames Aeronautical Lab, Moffett
Field, Calif., gives striking impression of
size of unit required for this huge test
facility, Designed and produced at Ames,
416 precisely machined rotor blades are set
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in 8 stages of 52 blades each. Stator blades
are scem on casing interior in foreground.
Twao 25,000-hp, Westinghouse motors are
teamed in tandem to drive compressor at
speeds between 775 and 900 rpm. to push
air through facility at 840 to 1500-mph.
speeds. Air flows are up to 1,700,000 efm.

tions 1 survivable accidents, and the
consequent need of a high level of
crashworthiness, if one is to judge by
their adoption of the 40 G require-
ment,

» Minimum Values—It has been seen
that survivable crashes frequently in-
volve load factors of 20 G and higher.
It has also been indicated that pro-
tection of the order of 15 G was no
more than adequate in a moderate
crash of a transport airplane. Cer-
tamly, protection should be provided
tor accudents of greater severity,

It s felt that if loss of life in sur-
vivable accidents is to be effectively re-
duced, a crash load factor of 20 G
represcnts  the  mimimum  acceptable
vitlue for any airplane, and that values
up to 40 G are desirable, and should
be provided wlherever practicable. The
200 G proposed represents an engineer-
g compromise which should be ade-
quate for a large percentage of acei
dents, at a minimum penalty in weight.

A corresponding degree of protection

15 also needed against upward and side-
ward acting forces. Hence, in con-
junchion with the 20 G forward, load
factors of 10 G upward and 5 G side-
ward should be required.
» Head Injurv=The full benefit of seats
and belts meeting the requirement rec-
ommended above will not be realized
unless protection is also provided against
head injuries, which have been shown
to be the conunonest cause of fatality
in aireraft accidents. Under even mod-
erate G loads, the occupant jackknifes
over the belt, unless restrained by
shoulder harness. It is obviously im-
practical to require airline passengers
to wear such harness. Reasonable pro-
techon can, however, be provided by
properly designed scat backs. The use
of light sheet-metal structure, well up-
holstered, in place of a rigid tubular
structure, can go a long way toward
elimimating head injury.

IFor pilot and copilot, shoulder har-

ness is indicated, to prevent head in-
jury on instrument panels, windshields,
ete. The value of such protection has
been fully established in military air-
craft. The use of an inertia-type reel
in conjunction with the hammess per-
mits the pilot full freedom of motion,
while still providing restraint against
crash loads.
» Rearward Facing  Seats — Another
means of affording passenger protec-
tion 15 the use of rearward facing
seats.  While an evaluation of this
method lies bevond the scope of this
discussion, extensive rescarch has dem-
onstrated the value of this approach to
the problem of crashworthiness.

The opinion is frequently expressed
that passengers would dislike riding
backward, yvet in a report on the experi-
ence of a group of the RAF Transport
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Command, which operated with this
seating arrangement for one year, it was
observed that:

® Unly one passenger in five objects to
facing backwards, and the majority
strongly prefer it. The proportion of
objectors is almost exclusively made up
of aircrew personnel.

e Ninety-nine percent of the passengers
consider that the view from the win-
dows is better.

® One passenger in three considers that
he dehnitely feels less airsick when
facing backward, and the remainder
could feel no difference.

e Bumps are less noticeable.

e Noise is less noticeable.

The entire problem of crashworthi-
ness mayv be summed up by a statement
contained in Aviation Medicine Memo-
randum No. 2, June 28, 1949, Aus-
traban Department of Civil Awiation:

“A reonentation of the attitude of
the aircraft designer and abandonment
of the polite fiction that transport air-
craft do not have accidents are overdue,
Accidents are still occurring and there
is nothing to indicate that they will not
continue to occur in the forseeable
future. It is reasonable that aircraft
should meet crashworthiness as well as
airworthiness requirements.”

Unless governmental agencies require
mcreased levels of crashworthiness, the
lead must be taken by the airlines and
other users.

If a purchaser evaluates rival designs
by comparing cost, payload, and per-
formance, without giving due credit to
safety features, a competitive advantage
accrues to the manufacturer omitting
such features, thereby discouraging their
mcorporation.

Details of NACA

Hypersonic Tunnel

The National Advisory Committee
for Aecronautics has revealed for the
first time that it has been operating for
over two vears probably the largest and
one of the fastest hypersonic wind tun-
nels in existence.

In operation since November, 1947,
the tunnel is a blow-down type located
at Langley Laboratory, Hampton, Va.
[t is capable of speeds up to Mach 10
and can be used for testing models of
aircraft. Its test section is 10x11 in.
across. This over twice the size of the
Mach 10 tunnel for guided missile re-
search which opened only a few months
ago at California Institute of Technol-
ogy (Aviation WEeEk, Dec, 12, "48).

The Cal Tech tunnel has a mere
5 x 5-in. test section. But it does have a
major advantage over the NACA tun-
nel. Tt can operate continuously, while
the Langley unit maintains airflow only
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W hiZl5her 1S BEST...BY FLIGHT TEST

PV hidlakes improved sliding gate shut-off valves are chosen
by leading aircraft manufacturers because they know they can
depend on their efficient performance. Their life is measured

in flight time far beyond normal expectancy.

PhiZliker ingenuity in design development and engi-
neering as well as precision and efficiency in manufacturing
has been well known and highly respected in the aviation
industry for a decade. World-wide acceptance of

Waitraker specialized aircraft valves has made them
the acknowledged standard in the industry.

5]
COMPARE THESE EXCLUSIVE FEATURES...

W Viswal indicator.
% Die cost valve which is lighter, stranger, smaller for same port size,
W Contour seal for 10 to 20 times longer seal life,
% Improved design complies with latest AF flange requirements.
* Complies with AA.F, specification 45007,
% Flight proven advantages which provide easier installa-
tion, lower maintenance, better performance and longer life.

W R, Wairrraken Co., LTn.
915 N. Citrus Ave., Los Angeles 38, Calif.
Eastern Offices: Baltimore, Marvland

Mid-Western Representatives: Associated Air Services.
Love Field, Dallas, Texas
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NAS INTERNAL

WRENCHING LOCK NUT

.. @ superior safety nut, Sizes from

#FBtol",

FLERLOC

AIRCRAFT
FASTENERS

NAS INTERNAL WRENCHING
AIRCRAFT BOLTS

...are mode fto latest NAS Specifications.
Threads are fully formed by rolling after heat
treatment, an important UNBRAKO feature. Full

range of standord sizes.

EXTERNAL WRENCHING NUTS

.. incorporate the famous FLEXLOC self-locking principle
and one-piece, all-metal construction. The exceptional

reliability of this construction has been proved by the mil-
lions of FLEXLOCS used in the aircraft industry,

Other outstanding advantages include:

Maximum tensile with minimum weight
Approved under latest NAS Specifications

Large bearing surface

Positive self-locking—"won't shake loose”
Temperature range to +550° F

MNo special tools needed—use standard 12-point socket
or box wrenches. Designed for use in cromped quarters

Sizes from ' to 34" NF Thread Series
Send for samples and information.

FLEE(LOC

ONE-PIECE SELF-LOCKING NUTS

The one-piece FLEXLOC is both a stop ond a lock nut, due
to its resilient segments which lock posifively, even under
extreme vibration. Torque is unusually uniform—within o
few inch pounds, "Thin" and "regular” types; NC and NF

threads. Officiolly opproved by many U. 5. depts,
bureaus, etc,, and CAA for aircraft use.

Write for further information on these UNBRAKQ and FLEXLOC Products.
See us at Booth 128 to 118 inclusive, A. 5. T. E. Exposition April 10-14, Convention Hall, Phila.

—SPS—=
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STANDARD PRESSED STEEL CO.

JEHEIH TOWN 3 PENNSYLVANIA

| for short stretches before it must be

shutdown for another pressure build up.

First details of the NACA tunnel
were revealed by John V. Becker, clief
of the compressibility research division
at Langley Lab, at a recent meeting of
the Fluid Mechanies section of the
American Physical Society at the Umi-
versity of Virginia,

In a paper “entitled, “Results of Re-
cent Hypersomic and Unsteady Flow
R*LbLH’-E‘lL at Langlev Acronautical Lab-
oratory,’ Becker T:rmntu] out that “at
air speeds approximately seven times

| the speed of sound, the air tempera-

ture would fall to about —410 I,
which is much colder than the temper-
ature at which air liquihes (=318 F.)."

To offset this, the tunnel has a heat
exchanger consisting of about 4000 b,
of metal tubing which 1s designed to
raise the initial air temperature to over
S00 T, In tests with the heater, there
shill was evidence of actual liquefaction
of a part of the airflow. Airflow had a
foggy appearance and the airspeed in the
tunnel dropped sharply.

The 11-in. tunnel currently is being
operated at about Mach 7. equivalent
to 5520 mph. at sea level. To produce
this speed, air is packed into a supply
tank until the pressure reaches 750
psi., then forced through the test sec-
tion into a vacuum tank of 12,000-cu.-
ft. capacity.

Becker said NACA saw the need for
3 EII]JLIH{JIIEL wind tunnel m the Mach
3-10 range mm 1945, and revealed that
Lanfrleu undertook the development of

]?nlt:-t model at that time., Pressure
ratios and other important design fact-
ors then were unknown. This uncer-
tainty, he explained, made it advisable
to build a blow-down tvpe installation
which was sufficiently flexible in design
to permit easy modihcation.

Dnuglas Rain Tunnel

A new, low-cost rain tunnel which
simulates conditions ranging from a
light mist ko tropical cloudbursts, with
accompanving wind forces varving from
zero to 100 mph., 15 being utilized for
windshield -Hm-:hu at Douglas Aircraft
Co., Inc.’s El Segundo p!:mt

With this facility, the pilot or test
engineer can sit in a simulated cockpit
and experience conditions existing dur-
ing a “wet” approach—checking the
windshield for visibility, leakage,

Cost of the installation is about one-
third that which would neormally be
mvelved. A 150-hp. Climax engine ob-
tained from stores is used to drive three
tandem-mounted. lightplane propellers.
These are two-blade, wooden units,
purchased for less than 530 each. By
precutting and marking the mqh:-ml-».*
and facility was EE!IHP]L[E[] in eight days.
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NEW AVIATION PRODUCTS

Plane-Tower Talk Tape-hecorded

A new multi-channel magnetic tape
recorcder. which stores for later reference
all communications between control
tower and plane, has been installed at
Los Angeles Municipal Airport. The
svstem also is under study by the USAF
and RCAF.

A “live” demonstration of the r:quip
ment was given at the recent Airways
Communications Conference at Cleve-
land, Ohio. Control tower operators
from Cleveland Municipal Airport is-
sucd instructions to Air Force Reserve
pilots, duplicating flight conditions.
\ftcr the recording period there was
a plavback.

The recorder installation should fll a
hasic need for the ehmination of con-
tradictions and confusion in determin-
mg exact conversation m investigabion
of accidents to planes during takeoff,
approach and other operational phases.

One example of distinctly advanta-
geons application would have been in
connection with the mvestigation of the
recent P-38 I.ig]ﬂning—l‘:ﬂstcrn Air Lines
DC-4 collision over Washington Na-
tional Airport.

Designed and built by the Brush
Dy Llnment Co., Cleveland, Ohio, the
system embodies ‘this company’s long-
time experience in sound detection
work and Aeronauntical Radio Inc.'s
know-how in airways communication
devices. In effect, it -r:nmp]EhE& a cycle
of communication uses in airline opera-
tions—first, one-way radio communica-
tion from tower to pilot; then, two-way
radio contact; and hnally, “freezing” of
two-way conversation, to permit later
plavback.

» Tape Benefits—Magnetic tape record-
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ing is intended to offer these advantages:
o No process is required after recording,
prior to reproduction.

e Nany channels can be provided with-
in a limited space.

e Recording can be made continuous
without excessive bulk of equipment.
¢ Recording medium can be reused if
cdata prove to be of no permanent value.

On a 0.7-in.-wide, 4500-ft.-long paper

J['I"'.I-L 1 R I]'Il]'l"l. s ]‘I‘ 1|1[:[E'JEIIITILI'I.1: MmMeEs-
sages can be recorded simultaneously for
a continuous period of 4 hours. Since
the paper tape is only 0.002 in. thick, a
total of 56 hours of recording can be
stored in a space of approximately 75
CLL. 111,

The tape is held on 3-in.-wide reels

having a diameter of just under 14 in.
It moves in a manner similar to that of a
motion picture projector, from a supply
reel to a takeup reel, passing over a
series of recording heads with a speed
of 33 in. per sec. There are as many
recording heads as there are messages to
be recorded.
» Switchover—Since the recorder has to
be ready to accept the full content of a
pilot’s message, 1t must be in operation
all the time. To afford such service, a
minimum of two tape transport mech-
anisms 1s required. Whenever one mech-
anism has been in use for approximately
four hours and comes close to exhaust-
ing its tape supply, the second tape
transport mechanism must start oper
ating. For a short period, the same
message is recorded on the end of one
tape and overlapping at the beginning of
the other,

A feeler associated with the supply
reel checks continuously the amount

of tape available and automatically in-
itiates the operation of the next unit
u-illr:n it senses the end of the tape sup-
Py

And a third standby tape transport

mechanism is usually provided, which
will automatically take over if for any
reason failure should occur to either
of the other units.
» Ampliher Replacement—The messages
from the communication receivers are
fed to as many independent recording
amplifiers as channels are in operation,
and are supplied from these recording
amphhers with an appropnate level to
the individual recording heads.

All amplihiers are fed from a com-
mon power sapply, with a standby
power supply ready to take owver mtn
matically if the ﬂpt:'nhng power supph
should break down. Two 1mplPE
channels are alway$ combined in one

casilv removable chassis, each channel
having a tube which continuously indi-
cates its proper operation. If failure oc-
curs, the chassis can be removed easily
and replaced in a matter of seconds by
a4 spare.

In the normal mode of operation, an

attendant serves the equipment for
changing the reels once every eight
hours. Otherwise, the device requires
no particular attention.
» Playback—For reproduction, a fourth
tape transport mechanism 1s provided,
associated with two plavback amplihers.
IZach of these can be connected to any
one of the 14 channels. Thus, it is
possible to listen simultaneously to two
recordings which have been made at any
instant and correlate the respective
times to the events.

Because the playback units will be
consulted only rarely, the drive mech-
anism of the reproducer can be used
to replace any recording tape transport
mechanism for maintaining program
continuity,

Operation requires approximately 500
watts. It is considered satisfactory, gen-
crally, to keep recordings for ahmlt 15
days, after which the recordings can be
erased and the tape used again. A total
of 90 tape reels is required for each in-
stallation. It is reported that the tape
will give satisfactorv service for at least
5 vears, and that 0.3 cents per hour per
channel will amortize the initial invest-
ment for the recording medium, approx-
imately 0.5 cents per hour per channel
amortizing the total initial cost of the
equipment.

The complete airport recorder
mounts on three 74-ft. standard relay
racks. First rack includes two tape
transport mechanisms and master re-
corder control panel.

Second rack contains a third tape
transport mechanism and the complete
electronic setup for the entire recorder.

Third rack contains the playback and
speaker units,



Measures Rotation

For measvring average rotational
speed of shaft and indicating variations
in speed versus time, Rotalyzer, made
by Kay Electric Co., Pine Brook, N. ].,
i5 claimed to be accurate to .1 percent
over wide speed range and .01 accurate
at single speed.

Equipment includes pickup devices
for attachment to shaft, cabinet con-
taining electronic amphﬁ&r analyzer
elements and oscilloscope (modified Du
Mont 304 H). This last also can be
used for general work. If desired,
equipment 1s supplied without oscil-
loscope,

High frequency magnetic disc and
pickup are used on shaft to be
II]EHSLI['EE]. Also included is tunable,
calibrated local oscillator to indicate
average shaft rpm. in conjunction with
null-reading  voltmeter.  Oscilloscope
indicates vanations i speed in verti-
cal direction and time in herizontal
direction.

By use of suitable synchronizing or
sweep signal proportional to shaft ro-
tation, oscilloscope horizontal axis may
be made proportional to shaft motion.
Standard speed range is 900 to 7200
rpm., but may be extended from 334

to 50,000 rpm. on special order of the
customer.

Fights Frost

Stratofrost deicing and anti-frosting
compound, offered by Aviation Chemi-
cals division of Fine Organics, Inc., 211
E. 19th St.,, New York City, can be
brushed or spraved on aircraft surfaces
and 1s represented to meet all require-
ments of USAF Specification No. 3609.

Intended for application on wings
and tail surfaces as an icing preventive
or on iced surfaces to melt accumulated
frost, product is homogenous liquid
which may be diluted to 50 percent
solution with water.

Product may be applied to surfaces
before application of wing covers to
prevent fabric freezing to airfoil.

Another :ndv:mfagm according  to
maker, is that it leaves a residual flm
which inhibits icing on surfaces during
takeoff periods.

Stratofrost contains poly and mono
hydroxyl alcohols, dextrose, and corro-
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sion inhibitors. It 1s said to be non-
corrosive to steel, aluminum alloy, Al-
clad, brass and copper; does not craze
Plexiglas and acrylics, and has no effect
on L[upn:.rj fabric finishes, lacquers,
enamels or rubber deicer shoes.

I"lash point is 85 F., while slush
puoint when diluted to 50 percent solu-
tion with water is —74 F. Product is
avatlable in 5 and 53 gal. drums.

(Stratofrost 1s one product of a line
of aviation chemicals, each having root
name of Strato plus suffix denoting type
or primary purpose. In IFeb. 6 issue

of Aviatrion WEegk, in this section.
root name was inadvertantly referred to
as Stratos.)

Millisecond Timer

Of interest to manufacturers or per-
sons engaged in research work, where
equipment is required to measure very
short time intervals associated with
physical or chemical changes, 15 Chro-
notest milli-second timer, offered by
Electronic Instruments Litd., Ri:‘:h—
mond, Surrey, England, and distribu-
ted in the U. §, by Herman H. Stricht
Co., Inc., 27 Park Place, New York,
N. Y.

Designed for measuring time inter-
vals between .1 and 10,000 millisec-
onds with an accuracy of 1-2 percent,
device is available in two models. One
has maximum range of 1 sec. in 6
steps, while the other has maximum
of 10 sec. in O steps.

Requiring 110-250v. a.e,, 40-100c.,
single phase power source, istrument
can be used for timing short intervals
between changes in voltage, current,
resistance, light intensity, sound level,
liguid level, conductivity, pressure, color,
other factors. Maker says almost any
abrupt change in physical or chem-
ical conditions can be arranged to
operate unit. A straightforward use,
for instance, is the timing of intervals
between simple events, such as the time
clapsed between electrical contacts being
opened or clased.

This portable unit weighs 25 1b,,
said to br.: ruggedly built and uncﬂm=
p]mated According to maker, operation

'is so simple that it can be learned
in a few minutes by an unskilled oper-
ator.”

For Fuel Jobs

New hose reel with explosion-proof
motor, claimed to eliminate many haz-
ards associated with conveying flam-
mable and volatile materials, is offered
by Cliford B. Hannay & Son, Inc.,
Westerlo, N. Y.. for use in fueling PIT_'S
and trucks and in many other locations
where electrical hose teel installations
nave been barred previously,

Motor, classihed as Underwriters Ap-
proved Class 1, Group D, heavy-duty
unit, features p-ErmHHE‘ﬂl’]}" lubricated
ball bearings. Drive uses only two
sprockets and chain. Sealed pushbutton
i5 only control.  Manufacturer says
sealed motor needs no attention.

Device is supplied complete with
approved junction box, switch, tubing,
fttings, 2/0 ga. cable, twin wire solen-
oid switch, tnnm:i.:tm.ﬁ and terminals.

Fork Truck Device

To add even further to the versatility
of fork-lift trucks, Yale & Towne Mig.
Co., Roosevelt Blvd., Philadelphia 13,
Pa., has developed hydraulically-oper-
ated, side-shifter attachment designed
for use with both Worksaver and Lift
King trucks.

Side-shifter makes it possible to ac-
curately “spot” loads in odd corners,
close to walls, near pillars, or in other
confined storage and transfer areas. De-
vice often eliminates manual positioning
in such enclosed spaces as trailer trucks
and freight cars.
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Differing Aviation Market Views

Bendix annual report shows greater concentration on
aviation, while Continental’s reflects lightplane decline.

Interesting contrasting results are dis-

closed in two major management policy
decisions, in one case to pursue greater
emphasis in aviation and, in the other
to de-emphasize. This is hlghhnht::d by
the annual reports released by Bendix
Aviation Corp, and Continental Motors
Corp. Thf: 1949 annual report re-
r:Enth issued by Bendix, showed a
shift toward greater emphasis on avia-
tion products. For the fiscal year ended
Sept. 30, 1949, sales of aircraft products
totaled 554,780,000 or 47 percent of
total volume as compared with 5$68
million in 1948,
e Ratio Up—During the prewar period
of 1936 to 1939, aviation products ac-
counted for only 33 percent of the
total Bendix sales. In the postwar
period this ratio increased to 38 percent
in 1947 and 42 percent for 1948,

In the prewar period, automotive
products accounted for the bulk of
overall Bendix billings. But they con-
tributed only 31 percent of total sales
for the 1949 fiscal period. However, the
declining 1mportance of automotive
pmdmta to Bendix last vear resulted
not from any lack of demand in this
market but is directly attributable to
a strike at the company’s major divi-
sion supplying this field. With this
strike settled, it is likely that Bendix
will increase actual billings on automeo-
tive products this year,

> Value Up—The company signifi-
cantly repnrtul that the increased air-
craft products billings was not generally
attributable to greater unit sales, but
to the constantly mounting unit values
of new components, instruments, and
systems capable of performing neces-
sary and desirable functions in larger
and faster airplanes of all types.

The Bendix annual report also reveals
the company's participation in various
aircraft manufacturing  developments.
The engineering problems on which the
company’s divisions are engaged in col-
laboration with the military services,
manutacturers and users of airplanes
are termed “‘challenging.”

These problems deal with the opera-
tion of very large reciprocating engines
and jet engines of many types, involv-
mg ignition and radio shmIdmrr fuel
supply and control, starting, electrical
generation and control, and other func-
tions; including many types of struts,
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brakes, and wheels; revolutionary new
radioc communication and navigation
systems for aircraft; a wide range of radar
tlwcln ments for military and civilian
use; the rapidly dcvcinpmg fields of
suided missiles, rockets, and pilotless
aircraft.

» Sales Up—Sparked by aircraft products
billings, total sales of Bendix for the
1949 hscal year reached a postwar peak,
amounting to $182,674,462 and up
from the 5162,495,665 reported for the
19485 hscal year. While 5:1!::5 were up,
net earnings declined slightly from
511,250,742 to 511,086,751.

Presumably, earnings would have fol-
lowed the trend of sales were it not for
the strike of last year. Profit margins
for the separate divisions of the com-
pany are not revealed in the annual
report. It is logical to assume, how-
ever, that the contribution to net earn-
mngs bv the aircraft products was far
grcater than indicated by its ratio to
total company sales.

Dividends paid by Bendix amounted
to $2.50 per share during 1949, the
same as in 194S. This annual disburse-
ment came to $5,293,632 on the 2,117.-
453 shares outstanding, and repre-
sented slightly less than one-half of net
earnings in both years. Divided pay-
ments for many major corporate enter-
prises have had a tendency to average
between 60 and 75 percent of earnings
m recent years,
> Working Capital Up—Retention of
earnings has permitted Bendix not only
to build up its working capital, but also
has greatly facilitated a major expan-
s10n program,

As of Sept. 30, 1949, the Bendix net
working capital was 573,325,670 an all-
time high and a gain over the $69,917,-
091 reported as of Sept. 30, 1948.

During the four-vear period ended
Sept. 30, 1949, Bendix spent $24,038.-
000 for additions to, and replacements
of plant facilities. This program was
accomplished without benefit of any
additional hAnancing. The funds were
provided from specific depreciation re-
serves amounting to  $10,530,000;

$9,267,000 was derived from accumu-

lated earnings prior to 1946, and the
balance of $4,241,000 came from re-
tamed earnings during the four-year
period. The management notes that the

major part of its plant expansion pro-

gram has now been completed.

Total stockholders’ equity of Bendix

at Sept. 30, 1949 amounted to $89,-
853,477, or $42.43 per share, an all-
time peak. Backlog of unflled orders at
Sept. 30, 1949 was reported at 5165
million, ahghti}r improved over the $162
million backlog existing at Sept. 30,
19485,
» Continental-A sharply contrasting
experience, with de-emphasis in avia-
tion products, is revealed in the 1949
annual report just released by Con-
tinental Motors Corp.

In the postwar period, Continental's
aircraft engine sales amounted to $14,-
740,317, contributing almost 25 percent
of the company's total billings. As such
it represented the leading L:{I:Lgﬂrv For
1949, aircraft engine sales contributed
but 3.7 percent or only $2,742,218 of
Contimental’s total billings.

In commenting upon ifts changing

fortunes in the aircraft engine field, the
Continental management merely de-
clares that it has experienced wide
variations in demand for such engines
aver the past 20 years. Moreover, the
trend of airplane engines in 1947, 1945
and 1949 has been downward “as the
personal plane industry has been under-
going the throes of a major postwar
adjustment.”
» Other Markets—All indications sup-
port the belief that Continental is con-
centrating on other mdustrial markets.
During 1949, the agricultural industry
ﬂcmuntcd for 43 percent of the com-
pany's total sales. Although once more
active in the automotive feld, Con-
tinental appears to have lost ground in
this market as well, Nevertheless, sales
to this industrial group accounted for
12 percent of the companv's total dur-
ing last vear.

Continental’s net sales for the hscal
vear ended Oct. 31, 1949, amounted to
73,192,294, down sharply from the
$108,157,527 recorded for the previous
year, Net earnings showed an even
sreater relative drop by declining from
$3,378,123 to $1,801,205 during this
period. While below its 1946 mark.
net working capital as of Oct. 31, 1949,
showed an improvement over the previ-
ous year, amounting to $22,797,306.
> Two Approaches—The postwar period
shows that Bendix determined to main-
tain its interest in aviation. It did so by
constant engineering and development
of new product diversification which
gamed broader markets m  aviabion.

Continental Motors, while not for-
saking the aviation industry, presum-
ably mught its destiny in other fields.
It appears that its entire stake in avia-
tHon was represented by its airplane
engine line, with no attempt made to
diversify for this market. With sales
to other industries gaining, the em-
phasis on aviation products may become
even less pronounced. —Selig Altschul
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Piper Distributors Briefed for ’50

Men and women over 45 are top-drawer prospects, W. T,

Piper tells salesmen. Sixty Pacers delivered.

Faghty-six top aircraft salesmen, rep-
resenting every state in the union, con-
verged on the Piper Aircraft Co,'s Lock
Haven plant recently to take imitial de-
liveries of the company’s 1950 models
and participate in a bricfing geared to
up Piper sales approxim: ml-. 15-20) per-
Eﬂnt ‘over last year,

T. Piper, president and general

nnmgu told the men that the real
market comprises the men and women
over 45 years old—that these are the
people with the money and spare time
to use the airplane for sport, and they
have the need for long-distance trans-
portation.
P Large Fly-Away—Sixty new Piper
Pacers were flown away by the distribu-
tors at the end of the one-day session,
indicating that Piper’s production lines
are rolling early this year. Deliveries to
customers will be made in seven weeks
from time order is placed with the dis-
tributor.

Only about 30 Piper Stinsons will be

available for dl:]n{n n 1950—-a new
model is slated for appearance next
year.
» Hi-Hat Club Celcbrates—The tradi-
tional Piper Hi-Hat Club ceremony
honoring top salesmen, was observed
during the meeting.

Among those who were cited were:

John V. Baker, Jr., Martin Aircraft Sales,
Long Beach, Calit; Angclo DePonti,
|".h;'|"n1|l'i Aviation Co.. Minneapolis; A.

. Whitaker, Portland, Ore.: Howard
"'-. l'. regory, Des Momes lying Service,
]'ﬂ”l]lg‘-. Mont; Roy W. Neal, Jr,
Wes-Tex Airport, Lubbock, Tex.; E. E.
[saacs, Ken-Mar Airpark, Inc., Wichita;
A. R. McEwen, 5t. Louis Flving Serv-
ice, St. Lows; and Frank S, Jonas,
Frank Shernidan Jonas, Inc., New York
City (export).

Together these men sold 500 planes
last vear.

Piper Cruisers
Patroil Hanford Area

Two Piper Cruisers are being used
effectively by the Atomic Energy Com-
mission in conducting an aerial patrol
of its Hanford plutonium works near
Richland, Wash.

The air over the plant is closed to all
aircraft except the patrol planes, bul
planes occasionally do wander over the
restricted area. The area is screened by
racar from the Air Force base at nearby
Muoses Lake and, when this radar picks
up a strange plane approaching the area,
its position and speed are relaved to the
]]-;-]l'l;'t']-],

NEW AERONCA CHAMPION

Latest model Champion for 1950, the TEC,
features a new Packard straw and sedan red
color scheme pgiving impression of longer
fuselage. Continental C-90 gives the craft
top speed of 110, cruising speed of 100,
and S00-fpm, climb. A 12-volt electrical
system with starter is fitted, and wiring for
landing and instrument lights. Flush-tvpe
locking door handles, and locking left-slid-
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ing windows are standard. Optional equip-
ment includes: left wing 5.5-gal. auxiliary
fuel tank, Seacoglass full-cabin soundproof-
ing, wool carpeting, wheel fenders, metal
prop, sensitive altimeter, Bendix PATR-10
radio transmitter including shielding, head-
set, mikes, and speaker, navigation and
landing lights, in addition to a recording
tachometer.

It the plane in question 15 too fast
tor the Piper Cruisers, the Moses Lake
base sends over a P-51 or a jet F-84.
It the oftending plane is small enough,
it 1s ordered to land at the patrol’s air-
port, If it 1s an airliner or other large
plane, the patrol or Air Force plane gets
its number and it is traced.

Offenders have included student fly-
ers following the Columbia River as a
landmark, thus running into the re-
stricted area; pilots trying to save a
few minutes’ time by cutting a comer,
and a few like the commercial transport
pilot who thought he would give his
passengers a special treat.

The CAA handles civilian cases, met-
ing out hnes from $50 to $500, while
the military court-martials its offend-
ers.

The Crusers hedge-hop over the
perimeter fence of the 600-sq. mi. area
to take a r:]mf.: look at cars near the
fence. If car's license plates tally with
previously-issued permit, the patrol
planes leave it alone. Should the platea
be obscured or not on the permit list,
the pilot lands his plane on the road
and investigates,

The air patrol is connected through
radio communication with the field con-
trol tower, and with the ground patrol,
whose responsibility is the operation
area itsclf. The tower has a direct line
to the ground patrol.

i
Three Versions
| . o —
Of Navion in 50

A hw,uprimd utility version of the
Rvan Navion, priced at $9485 flyaway
San Diego, completes the three- mnd{.‘]
1950 line of planes being offered by
Ryan Aeronautical Corp. Utility model
has less luxurious interior furnishings
and equipment than the de luxe model
sold at $10,985. Completing line is the
270 hp. Lycoming-powered Super Na-
vion capable of 170 mph. and priced at
%13.985, which 15 due on the market
this month.

Major differences between utility
and de luxe versions: De luxe model
has new manually controlled cowl flaps
and eylinder head temperature gauge;
flexible hose replacing rigid plumbing
to flap and nose gear actuation r:].-'hnw
ders: new hn-to-elevator radio antenna,
in addition to that previously carried
from fuselage to hn; new cabin air in-
take arrangement: three new colors for
de luxe model.

Utility version has fewer accessories,
but uses same basic airframe and same
205 hp. Continental engine, same RCA
Model 116 radio with six-channel VHF
transmitter, same power hydraulic actu-
ation for landineg gear and faps. Pur-
chaser may choose anv specific added
accessory used on de lnxe model as op-
tional extra equipment,
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B This new fortieth edition of
JANE'S ALL THE WORLD'S AIRCRAFT
contains all available information
on the military and civil aircraft of
54 nations, including Russia. Here
are the latest and most complete
facts and figures on the aircraft of
these countries.

B The section on military aircraft
presents a record of the air forces
of all nations during the past vear,
together with details of their
organization, bases, and equip-
ment.

B The section on civil aircraft
includes the names and addresses

A New Edition of
an Qutstanding
Reference

Book on
World
Aircraft

JANE'S

of aeronautical departments, asso-
ciations, transport companies, fly-
ing clubs, schools, publications,
etc., a table of international air-
craft markings, and official world

records.

B The final section contains
descriptive specifications and illus-
trations of all types of aircraft
engines.

B This book 1s the most complete
and up-to-date reference book on
world aircraft. It i1s a must for any-
one interested in or connected with
the air world.

Over 3000 illustrations. Approx. 500 pages.
At all bookstores = $16.50

McGRAW-HILL BOOK CO., INC. 330 west 42nd 51, M. Y. 18

ALL ThE
WORLD’S
AIRCRAFT
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Some “"Moral Insurance’” here might have avoided a serious accident

Workmen’s compensation is a fine thing—Dbut it can’t replace a mangled arm.

Safety laws prevent many accidents—but they can’t cover every hazard of
an individual plant.

Accident prevention which goes beyond the law is an unwritten responsi-
bility of every employer. It is his “Moral Insurance” for his employees

wellare,

The premiums for “Moral Insurance™ are not high. They do not have to
be paid for in fancy safety gadgets. Their cost is simply the institution of
common sense safety regulations covering all local hazards—enforced by
emplovee committees with the full support of management,

Yes—"“plant safety” is a mutual job.

DON'T FORGET—THE LIFE YOU SAVE MAY BE YOUR OWN

Published in the public interest by:

MoGRAW-HILL PUBLICATIONY

AIR TRANSPORT

Nonskeds Rally in Last-Ditch Fight

IACCA leads struggle to get congressional support on
easing federal regulations. Seek probe of major lines.

Nonscheduled airlines are trying again
to rally their forces against the stringent
federal ecomomic regulations which
threaten to push all but a few hardy in-
dependents out of the air transportation
picture.

With their numbers badly thinned by

bankruptcies and Civil Aeronautics
Board enforcement crackdowns, the
irregulars have only meager resources to
throw into the battle. But they have
again stirred up interest—and some sym-
pathy—on Capitol Hill.
P Pressure on Congress—Leading  the
current hight for broader nonsked operat-
ing rights is the Independent Air
Carrier Conference of America, with
headquarters in the La Salle Building,
Washington, D. C. TACCA’s original
membership was mainly among Pacific
Northwest-Alaska carriers but now in-
cludes monscheduled lines (operating
transport-type equipment) in all sections
of the country,

Headed by Amos E. Heacock, presi-

dent of Air Transport Associates, Inc.,
a Seattle-based nonsked, IACCA has in-
fluenced the Senate Commerce Com-
mittee to pass over President Truman's
renomination of Josh Lee to CAB.
P Lee Opposed—The nonsked group is
centering its fire on Lee primarily be-
cause his renomination makes him vul-
nerable at this time, although his
eventual confirmation seems assured.
Actually, JACCA charges that all CAB
members have subscribed to policies
which will force the independents to
the wall and give presently certificated
carriers a monopoly on air transporta-
Hon.

In deferring action on Lee for a third
time the Senate committee adopted a
resolution requesting CAB to give
Heacock a hearing at which to air the
nonskeds’ grievances against present
Board economic rezulations.

Heacock told the Senate committee
that CAB has undermined the develop-
ment of adequate, economical and effi-
cient air transportation. He said the
Board has discriminated against the non-
skeds by payving the certificated lines
large subsidies for operating over com-
petitive routes and has “acted to destroy
the large irregular operators by unreason-
ably oppressive regulations and drastic
enforcement action.”

» CAB Hit—The TACCA president as-
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serts that CAB’s endorséement of con-
gressional moves to separate subsidy
tfrom compensatory mail pay 1s a sham,
He said CAD tried first to delay subsidy
separation legislation and then at-
tempted to emasculate the bill through
amendments.

Heacock intimated that there 15 close
coordination between the actions of
CAB’s ofhee of enforcement against non-
skeds on the Pacihe Northwest-Alaska
run “and the needs of Pan American
Airways.”

Last month, Heacock's company and

another nonsked, Golden North Air-
ways, formally offered to carry mail be-
tween Seattle, Anchorage and Fair-
banks, Alaska, for $1 a vear if permitted
to operate regularly. The nonskeds said
their proposal would save the govem-
ment millions of dollars in mail pay
now allotted to Pan American, Pacific
Northern. and Northwest Airlines.
» Justice Probe—Meanwhile, Heacock
called on Rep. Emanuel Celler (D,
N. Y.), chairman of the House Judiciary
Committee, to persuade the Depart-
ment of Justice to undertake a grand
jury investigation of the “monopolistic
and restrictive activities of the major air-
lines and later institute appropriate civil
smts if warranted.”

IACCA wants the Justice Depart-

ment to imtervene in a $1.5 million suit
hled last vear by 5.5.W., a Concord,
Calif., nonscheduled operator, against
10 certificated airlines and the Air
Transport Assn. S.8.W., a member of
TACCA, charged the certificated carriers
with conspiracy and combination to re-
strain interstate air commerce in viola-
tion of the Sherman Anti-Trust Act.
» Changes Unlikelv—Despite TACCA's
counter-attack against CAB. most ob-
servers see little prospect that federal
regulations restricting the frequency of
nonscheduled operations will be eased.
The independents took their case
against CAB’s allegedly harsh policies to
Congress a vear ago, and several times
before, to no avail.

As a result, CAB last spring abolished
the blanket exemption under which the
nonskeds had been flving. The inde-
pendents were required to apply for in-
dividual operating exemptions, and 95
of them did so.

But CAB has taken no formal action
on these applications in the eight

months since they were fled. The
Board is expected to issue a policy state-
ment on the matter shortly.

P Enforcement Pressed—Meanwhile, the
federal agency has pressed its enforce-
ment action against alleged nonsked
violators of its regulabions. Nineteen
large irregulars currently are involved
in CAB proceedings aimed at revoking
their operating franchises.

The list of alleged violators—virtually
a who's who in the industry—includes
Air America, Air Transport Associates,
Arctic-Pacific, Ine., Arrow Airways,
Feonomy  Airways, Golden Airways,
Golden North Airwavs, Great Lakes Air-
lines, Inter-American Airways, Meteor
Air Transport, Mt. McKinley Airways,
New England Air Express, Peninsular
Air lransport, Seaboard & Western Air-
lines, Skytrain Airwavs, Trans American
Airways, Trans Caribbean Air Cargo
Lines, Trans Ocean Air Lines and
Viking Air Lines. Several other non-
skeds have been ordered by CAB to
show canse why they shounldn't be re-
auired to cease and desist from further
illegal activity.
> Court Decision—Recently, CAB was
oiven another weapon in its drive
against alleged nonsked wviolators when
the U. 8. Court of Appeals for the Sec-
ond Circuit confirmed a lower court
order granting the Board’s request for
an injunction against Modern Air Trans-
port, New York. CAB had alleged that
Maodemn violated the Civil Aeronautics
Act bv operating with excessive regu-
larity between New York and Puerto
Rico.

Modern appealed the lower court's
decision, claiming that CAB’s standards
of regularity were vague. The nonsked
also contended that CAB, before seek-
ing a court injunction, should have held
a proceeding of its own to determine if
there had actually been a violation of
the Civil Aeronantics Act.

The Court of Appeals ruled that
CAR's regulations on what constitutes
excessive frequency and regularity of
service are clear. Tt added that because
there could be no doubt of Modern’s
violation of regulations, CAB was justi-
fied in turning directly to the courts for
swift action to prevent further viola-
tions,

UAL Still Studying

Air Coach Service

United Air Lines, only one of the
“Big Four” stll holding out against
air coach service, could begin such serv-
ice within 90 days after deciding to
enter the feld, according to Curtis
Barkes, vice president-inance,

But he also indicated no early de-
cision is in sight. The economic pic-
ture so far as coach is concerned is stll
cloudy, he told the New York Society
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of Security Analysts, and “we do not
like to start something new unless we
have a pretty good idea as to where we
are coming out."”

» Equipment Plans—United’'s  equip-
ment plans point to eventual inaugura-
tion of skycoach. Barkes said that of
the eleven DC-6s on order, six are
DC-6Bs, the version which can be used
as a high-density transport seating 92
passcngers. Lhese are to be delivered
in the spring of 1951, The other five
sixes are scheduled for delivery this
spring, '

No program for ordering new twin-
engine equipment has been formulated,
Barkes said, as the present DC-3s of
United are considered superior to any
existing replacements available for the
company's operations,

» Costs Cut—Barkes paid tribute to the
air transport industry’s ability to reduce
unit costs of operation during 1949,

On the basis of reports for the first
mne months of 1949, the United of-
ficial asserted that American was the
low cost operator at about 461 cents per
revenue ton mile; United second, at 50
cents per revenue ton mile and TWA
third, at 53 cents per revenue ton
mile. Inference was that American’s
18 percent more volume than United's
last year was a reason for the former’s
better showing.

Probably the most imporiant thing
United was able to do last year was to
mcrease employe efficiency, according to
Barkes. The average number of em-
ploves on the payroll in 1949 was
10,047 as compared with 10,822 in
1948, or a reduction of 7 percent. This
resnlted i a 3 percent reduction in
payroll cost and an employe turnover
averaging only 2 percent per month,
considered the best in ten vears.

A major factor in United’s economy

drive was the complete utilization of
its new maintenance base at San Fran-
cisco. It is estimated to have saved
$750,000 last vear, In addition to its
own maintenance, United does similar
work at this base for the Phillipine Air-
ways, British Commonwealth Pacific
Airways and PAA.
» Financing Tmproved—At the 1949
vear-end, United’s working capital posi-
tion was reported as slightly higher than
as of Dec. 31, 1948. This was after
retinmg long term debt of $5,720.000
and paying for five Boeing Strato-
cruisers as well as other capital addi-
tions, Commitments for future capital
obligations, largely represented by the
DC-6s5, come to about $14 wmillion.
Barkes does not believe that the com-
pany will be required to undertake any
special hnancing for this purpose as
pavments will be made from current
funds over a period of time as deliveries
are completed.

Prospects for 1950, barring unfore-
seen developments, are expected to fol-
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low fairly closely the pattern set in
1949, in Barkes’ opinion. Air parcel
post showed encouraging gains during
1949 and is expected to do even better
this vear.

American Airlines

Tops the Field

American Airlines last year rolled up
a net proht of 56,511,237 after taxes
and apparently chinched the title of top
money-maker among domestic carriers.

The excellent 1949 earnings com-
pared with a net loss of $2,893,671 in
1945, AA paid 51,500,000 m federal
income taxes last year. It had a carry-
forward tax credit of $950,000,

With passenger trathe up 15 percent
and freight business up 42 percent over
1945, AA's total revenunes of more than
S103 mallion were the mghest in com-
pany history. Passenger revenues ac-
counted for most of the gain, soaring
from 576,861,000 m 1948 to 555,308 -
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000 last year. Express and freight rev-
enue rose from $6,503,000 to $85,025,-
000.

Mail revenue was up only moderately
—from $4,769,000 to $5,555,000. This
increase resulted mostly from the larger
volume of mail traffic handled.

American’s expenses last year were
$96,694,000 against $92,179,000 in
1948, LEven so, the carrier is expected
to be the lowest-cost operator among
domestic carriers in 1949,

The company reported its current
financial position is strong. As of Jan.
11, 1950, American had purchased
54.050,000 of its debentures. This
provides for sinking fund requirements
of 1951, 1952 and 1955.

A provision of the debenture agree-
ment specifies that dividends on the
common stock will not be paid unless
cammed surplus exceeds $10,640,000.
Although carned surplus increased S5.-
745,000 during 1949, the total of $10.-
331,000 at vear-end does not permit a
common stock dividend at this time.

e
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Mobile Instrument 1'ester

A mobile laboratory equipped to test
all types of aircraft instruments in half
the time previously spent by airlines
this task, has been placed in service at
N. Y. International Airport, ldlewild,
by Durham Aircraft Service, Inc,

The lab is housed in an § x 30 ft.
air-conditioned trailer staffed by two
DAS technicians. The unit, working
with airlines and other aviation me-
chanics, forms an on-the-spot test cen-
ter for any aircraft using the arport.
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Spare instruments of all types are
stocked.

Designed by John Marrotte, supervisor
of overhaul at Durham’s Woodside,
N. Y., headquarters, and built there
by DAS employees, the trailer installa-
tion exactly duplicates the test equip-
ment installed in the main laboratory,
which still maintains its usual services.
Rates at the mobile tester are the same
as at Woodside.

ICAO to Study
Met Problems

International Civil Aviation Qrgani-
zation's meteorological division will at-
tempt to have existing gaps in world’s
network of upper air weather reporting
stations hlled in. The radiosonde net-
works in North America and Western
Europe are fairly complete, but in some
spots in the world there are only two
or three stations serving an entire conti-
nent. ICAQ officials point out that with
modemn airlines now flying on scheduled
operations throughout the upper atmo-
sphere. better knowledge of weather
conditions are necessary,

I"inancing of new stations is scen as
the major handicap—cost of operating a
radiosonde station for one vear is eshi-
mated at $30,000, _

» Other Studies Planned—Among other
items on the meteorological division's
agenda are:

® Study of upper atmosphere physics to
gather data on gust characteristics. This
knowledge will be necessary for safe op-
eration of jet airliners at very high
speeds. =
* Consolidation of specifications for
meteorological services necessary for in-
ternational air navigation with the
obiect of producing a world standard.

® Coordination of aeronautical met
broadcast systems to get fullest value
from limited number of channels being
used, and review of consequences of re-
placing radio telegraphy with wvoice
telegraphy in ground-to-air exchange of
weather data.

® Classification of various types of air-
craft icing to aid in forecasting icing
conditions and their probable character
and severity,

* Possibility of reporting clond height
and visibility existing at airport ap-
proaches rather than at several miles
away which is now the general pro-
cedure,

Italian Carriers

[talian air lines operated over a total
arca of 38,346 miles in 1949, according
to the Ministry of Civil Aviation.
Italian carriers flew 47,944 hr. and car-
ried 166,852 passengers during the year.

Figures indicate the Italian lines car-
ried about half the total traffic in Ttaly.
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Britain’s Bid for Feeder Market

De Havilland is grooming Heron. 4-engine, short-haul

ship to replace D.H. 86s and DC-3s: price $98.000.

Great Britain's de Havilland Aircraft
Co. is grooming a new and larger light
transport for the feederline market.

A fourengime, short-haul  ship,
dubbed the Heron, is nearmg comple-
tion and should be flying this summer.
Carrving a 595,000 price tag (minus
radin), the Heron 1s a development of
the twin-engine de Havilland Dove and
embodies many Dove components in
the wings, cockpit. main fuselage and
empennage units, control surfaces and
internal parts.
> May Replace DC-35—The new plane
will carry from 14 to 17 passengers,
compared with eight to 11 for the Dave.
It 15 designed to replace Britain's pre-
war D.H. 86 four-engine “Express Air
Liners,” but it may also be touted as a
DC-3 replacement on some routes. The
Dove—300 of which are now operating
in 30 countries—was a replacement for
the prewar, twin-engine D.H. 84 Dma-
gons and D.H. 89 Dragon Rapides.

De Havilland says the Heron has

been designed to give takeoff perform-
ance comparable with the Dragon Ra-
pide and greater simplicity than has
been offered in the Dove. The Heron
has a fixed undercarriage, uses unsuper-
charged and ungeared engines, non-fea-
thering propellers and no hydranlics.
For use on longer stage lengths, a ver-
sion of the Heron with retractable un-
dercarriage is offered.
P Short Runs—Because of the small
helds used by many of the world’s
feeder operators, the Heron has been
designed for short takeoff and landing
rans. It uses four 250-hp. D.H. Gipsy
Queen Series 30 direct-drive, unsuper-
charged six-cylinder engines.

De Havilland says use of four engines
gives a standard of engine-out perform-
ance not easily obtained with economy
in small twin-engine aircraft.

» Uses Many Dove Parts—Because it in-

corporates many Dove components, the
Heron can be produced quickly from
existing tooling, and early deliveries can
be promised at a lower cost. De Havil-
land points out that these components
have been tested in four years of ex-
perience with the Dove, adding that all
Dove operators who buy the Heron can
reduce their spare parts stocks because
of the interchangeability,

™ Capacity and Range—Initial maxi-
mum gross weight of the Heron will be
12,500 1b. with 14 passengers at 165
Ib. cach and with baggage stowed at
10 1b. per cubic foot of available space,
making a capacity pavload of 3420 Ib.
The ship has a maximum still-air range
(without reserve fuel allowances) of
about 400 miles with the 3420-1b. ca-
pacity pavload. Corresponding practical
stage length is 150 miles with required
fuel allowances,

With a payload of 2750 1b., the still-
air range becomes about 700 miles and
the practical stage length, with reserve
fuel allowances, is 400 miles. Maximum
still-air range with full tankage of 300
gal. and 1750 1b. of pavload is 1250
miles, while the practical stage length
(with reserve fue’lj allowances) at this
loading is about 850 miles.

Recommended cruising speed with
the fixed undercarriage version is 160
mph. (on 60 percent takeoff power at
8000 ft.), but lean mixture cruising
speeds up to 177 mph. can be used is
desired. Recommended cruising speed
of the retractable undercarriage version
is 175 mph., and maximum stage length
with full 300-gal. tankage is given as
975 miles.

De Havilland claims the Heron will
have good economy at all stage lengths
up to about 600 miles. Tt says that be-
cause of the Heron's larger size it will
operate at shghtly less cost per ton
mile of pavload than the Dove.
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LAS-S&W Pact

Execlusive maintenance
agreement calls for fixed
flight-hour prices.

Capping the trend toward fixed-price
maintenance and overhaul, Seaboard &
Western Airlines and Lockheed Air-
craft Service, Inc., have entered into
the most extensive agreement ever
signed for this type of w rJ-rL LAS will
maintain and overhaul S&W's entire
Heet of five DC-4s at a fixed price per
flight hour.

Under provisions of the agreement,

Seaboard guarantees an annual mini-
mum of 6700 fight hours, invelving an
estimated minimum L\puuhtlm_ of
5350,000.
» Exclusive—Lockheed, under the pact,
has the exclusive right to inspect, main-
tain and repair all S&W aircraft except
tor engines and in-transit inspections
performed outside the continental lim-
its of the U.S.

In addition to routine work 1n line
with CAA standards and Seaboard’s
CAA-approved maintenance manual,
LAS will be responsible for non-routine
items including compliance with man-
datory CAA airworthiness directives
and renovation of interiors,
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LAS will be responsible for overhaul
of all components other than engines
and will stock and supply spare parts
other than major components such as
landing gear assemblies, outer wing
panels, engines, control surfaces, fu-
selage sections, Haps, propellers, engine
mounts, doors, radio equipment and
major pieces of interior furnishing.

LAS will also administer and main-
tain all necessary service and mainte-
nance records.

Final responsibility for inspection,
maintenance and overhaul requirements
remains with the Seaboard staft under
V. H. Renninger, vice president-engi-
neering and maintenance, who will con-
trol the operation from headquarters

in the hangar of Lockheed Aircraft Serv-

ice Intermational, the LAS subsidiary
at N. Y. Intemational Awrport,

> Not First, But Now—While the new
contract is not the fhrst fixed price-per-
fAight-hour mamtenance agreement ever
u:cfnr.:{] it 1s the most extensive for a
four-engine fleet operation, according to
HPHLL‘.]TI{_]] for both companies.

What is believed to be the first such
contract was one of limited scope en-
tered into between Seaboard and LAS
early in 1948 when Seaboard was head-
qluslrtn;rul at the LAS Base at MacAr-

thur Airport, Saywville, Long Island.

As far back as two vears ago, LAS es-
tablished fAxed prices for the overhaul

T-J Air and Hydraulic Cylinders are
built for 1001 tough jobs in industry
.+ . where pushing, pulling or lifting ﬁ
is needed ... 100 lb. or 50,000 lb.

Available in many standard sizes and
styles ... both cushioned and non-

cushioned types. Backed by 32 years®
experience ... built for long-life de-
pendability. Write for latestcatalogs.
The Tomkins-Johnson Co., Jackson, .uﬂ:

Michigan.

TOMKINS-JOHNSON

BiViIRES Eik AND ETENEELIC Criingins CeiEiEE  ClLiNCHROES
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of hydraulic components for its bases
at MacArthur Airport, Sayville, N. Y.,
and Burbank, Calif.

» Wide Coverage—Since that time, LAS
has expanded its fixed price structure
to include almost every type of mainte-
nance and overhaul work on executive-
type and airline transports, ranging from
component, accessory and instrument
overhaul to relicensing inspections,
tank sealing and including major over-
haul work,

With 1ts Seaboard contract closed,
Lockheed Amrcraft Service last week
wias trying to sell fAxed-price contract
maintenance to several foreign airlines
operating out of New York’s Interna-
tional Airport,

IATA to Meet Here

The 1950 annual general meeting of
the International "ur 1 ransport "15%11
will be held at San Francisco's Fair-
mont Hotel from Oct. 16 to 20. 1t will
be the first IATA general assembly to
be held in the United States.

Warren Lee Pierson, Trans World
Airlines board chairman, who was
E]EEtE‘d 1:m.-i¢|cnl of IATA at the associ-
ation's last annual "-r'IL!.'iL-I'EI]. I.:I'lEEtlTl"-"" In
The Hague in "'l-L]Ji{.ﬂfthl‘ 1949, “will
take office on the opening day of the
San Francisco session.

U.S. flag airline members of TATA

G2l

HIGH «§
TEMPERATURE

Low Thermal mass gives fast ther-
mal response. Withstands extreme
under or overshoots of temperature.
Used on America's outstanding mil-
itary aircraft for thousands of hours
of actual flight time. Precision
made to the most critical instru-
ment standards. Approved by
AMC. Write for full details. Inqui-
ries on special problems of thermal
control are invited,

CONTROL PRODUCTS - INC

306 SUSSEX STREET = HARRISON, N. J.

DESIGNERS AND MAMNUFACTURERS
OF THERMAL DEVICES
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will act jointly as hosts to the heads of
more than 50 other international air-
lines from about 435 countries. U, 5.
members of IATA are American Air-
lines, American Overseas, Braniff, Chi-
cago & Southern, Rastern, National,
Northwest, Pan American, Panagra,

TYWA and Umited.

SHORTLINES

» Air Transport Assn.—Lstimates that
domestic scheduled airlines are recev-
ing about 5U percent less from the
PE]Ht Office per airmail letter than they
did ten years ago.

> American—Completed 95.4 percent
of its scheduled miles in 1949, against
96.6 percent in 1948 . . . . . A CAB ex
aminer has recommended that the car-
rier be permitted to serve bprmﬂmid
Mass., through Bradley Field, Windsor
Locks, Conn., instead of through
Barnes Municipal Airport, W L&t!'n:]d
Mass. . . .. AA Hew -I]T,.“'J'Fﬂ' 1b. of Ana-
hist cold tablets in December and
claims it is the largest monthly ship-
ment from one company i the history
of airtreight.

» American Owverseas—Has inaugurated
service to Hamburg, Germany.
Company recently u-.l.:d 1 Stratocruiser
and a Constellation to fly 105 Minne-
sota Catholics to Europe on a Holy
Year Pilgrimage.

» Braniff—Plans to inaugurate service
to Asuncion, Paraguay, this week.

» British Fump-::an Airways—Capt. Rich-
art Rymer, BEA pilot, has become
the world’s first commercial pilot to be
qualified officially to fly turboprop trans-
ports, The qualification is in the form
of a special endorsement on his regular
commercial pilot’s license.

» BOAC—Plans to inangurate Strato-
cruiser service on its Montreal-London
route on Apr. 2. Eventually, BOAC
hopes to operate the link r:nhmh with
Stratocruisers, transferring its Constel-
lations to the mid- ‘utfmhf_ mn . ..
Since March, 1947, BOAC's p-:rmnnel
has been reduced from 24.464 to about
17,250, while passenger and cargo ca-
pacity increased. Financial results for
the last half of 1949 were disappoint-
ing because of currency devalnation, de-
laved deliveries of new aircraft and
losses due to withdrawal of Tudor trans-
ports from service,

P Central—Despite protests from Bran-
iff and Continental, CAB will permit
the lightplane feeder operator to cut
fares 15 percent to about 5.2 cents a
mile on its Beech Bonanza service for
a six-month period (Aviation WEeek,
Feb. 6). . . . Company flew 28.693 1h.
of mail in December, compared with
20,012 1b. in November, but passengers
carried fell slightly to 416. Central
completed 82.7 7 percent of its scheduled
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SNAP-ON TOOLS
CORPORATION

8020-C 28TH AVENUE
KENOSHA, WISCONSIN
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Snap-on ""Qcto-Grips'’ are the choice of
better mechanics for the simple reason,
yvou cannot buy a better driver. The
handles are of tough, shock-proot black
plastic . . . they re B-sided to prevent roll-
ing and to give you a powerful turning
grip. The fine alloy steel blades are
electrically heat-treated to develop mox-
imum strength and toughness and have
precision cross ground tips.

No matter what your screw driver re-
quirements may be, look to Snop-on for
the finest money can buy! Write for
catalog. |

*“Snop-an'' it the trodemork of

anap-on Joals Carp.




GAS TURBINES
FOR AIRCRAFT

1. Discusses In basic
lerms the fundamen-
tals of aireraft gos tur- \

bine design theory,
Describes compressible '\1

Eas fow,; glves exam-
ples of thermodynamic
c¥cle calculat|lons: W
shows how to solveany | |
ty¥ype of gas turbine cy- L k) i
¢le problem. By A. W. .
Godsey, Jr. and A, W, '
Young. 357 pauges,

$4.50,

THEORY OF WING SECTIONS

.

2. Presgents the aerody-
namie theorleg most use-
ful In working with wing
seclions in line with the
Intest research findings
of Lhe NACA, Frosenls
theoretieaz]l basis and
melhods for Lthe design
of the NACA low-drag
altrfolls topether with =HyE-
tirmatlc data on thelr asro-
dynonmiec characteristice at
sub-critienl specds. By 1. H.
Abboit and A. E. von Doen-
linfl. G038 pages, 5150500

FLUID MECHANICS
OF TURBOMACHINERY

—

T
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8:. An authoritative
treatment of flow |

problems met in the :

design of water, gas, ' FlUID ME

or &steam turbines: |

gentrifugal or axlal- | OF

flow pumps and com-

pressors;: propellers; fTUEﬂﬂMA'
|

[

and hydraulle torgue
convertera and coup-
““Elﬂr Bl ﬁ! F-F Wu'
llcenus., 613 paces, |I

£7.50, |

TECHNICAL AERODYNAMICS

4. Ineludes o vast fund
of aircraft deslgn In-
formation on overy
phase of aerodynamios,
oes In edsy Btages
from detniled intro-
ductory material on
the physlical aspects of
anireraft to advanced
disciigslons of super-
gonic speed, compros-
gible and Iincompres-
alble alr How, alrfoil
characteristios, ole. By
K. ID. Waoml, Second
edition, 440 ponges.,
£5.50
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SEE THESE BOOKS 10 DAYS—TFREE

| McGRAW-HILL BOOK CO., INC. i
j 330 W. 42nd St, N.Y.C. 18, N. Y. [

Bend me book(s) corresponding to noumbér en- I
. giroled below for 10 days' examination ofi approval.

In 10 days I wlll remit for bookia) I keep, plus I
I few cents for delivery, and return unwanted booliis)

pastpald. (We pay for delivery if you remit with ||
l this coupon: same returm privilege.) I
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I Name..... l
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flights in December, and revenue mile
operating costs were 32.6 cents.

> Continental-CAB has denied the
carrier's application for an exemption
to serve the oil boom town of Snvder,
Tex.

P Flying Tiger Line=Flew 1,438,000
freight ton miles in January, making it
the second best revenue month in the
cargo carrier's historv. Volume was up
70 percent over January, 1949,
Company has signed interline agree-
ments with Braniff. Chicazo & South-
ern and the New England Grevhound
Rus Lines. '

» National-Reports an S886.469 net
loss in last half 1949 against $826.774
loss in the same 1948 period when
retroactive mail pay of $235,029 had an
abnormal cffect on revenues.  Total
revenucs were up 36 percent in the
1949 period.

» Northeast—Passenzer revenues in Jan-
narv were down slightly from the same
1949 month, largely because of bad
weather.

P Naorthwest—President Croil Hunter
predicts 1950 airline business will set
new records for both passengers and
caren,

P Panaera<In 1949 Aew 2 million rev-
cone passenger miles more than in
1948, Careo traffie also was np.

P Piedmont—Has been rertificated to
scrve Myrtle Beach, §. C.. as an inter-

H-E-L-P
Design & Build The

PIASECKI

H-21 HELICOPTER
For the Air Force!

THIS important, new assignmen! means
that we must exoand our Engineering
Staff with men ol highest passible cali-
bre . . . men specilically experienced
as—

AERONAUTICAL ENGINEERS

. « » with a B8, Deoree from an accred-
ited Engineering Cellege and a mini-
mum of lour years experience in the
industry.

alza

LAYOUT DRAFTSMEN

+ « « with at least four years specific
and proven experience in Alircraft De-
sign.

| ADVANCE WITH THE LEADER

send Delagiled Resume of
Experience. Local Inlerview
Can Be Arranged.

PIASECKI
| HELICOPTER CORP.

Morton, Pa., Near Philadelphia l

mediate point between Favetteville and
Wilmington, N. C,, between May 1
and Oct. 31, 1950.

P Pioneer—Plans to modity its 11 DC-3s
during 1950 to provide for drop doors,
large rear baggage doors and rear bag-
gage compartments and modified buf-
fets and front baggage compartments.
Work will be done by Southwest Air-
motive Co., Dallas.

» Scandinavian Airlines System—Flew
about 25,000 passengers over the North
Atlantic and 13,000 on the South At-
lantic route in 1949, against 20,300 and
6100, respectively, in 1948,

» Swissair—Flew 153,812 passengers
last year, up 40 percent over 1948.
»TWA—Flew 1,516,352 passengers on
its domeshic and international routes in
1949, up 14 percent over 1945. Do-

==

mestic load factor went from 57.9 per-
cent in 1948 to 60.7 percent last year,
while the international passenger load
factor rose from 57.1 percent to 61.8
nercent.

CAB SCHEDULE

Mar. 8—Hearing In National Aimrlines
route transfer case, (Dacket 3500 et al)

Mar. 5 —Prehearine conference on TWA
and American Overseas Alrlines requests to
suspend =ervice at Philadelphia on trats-
Atlantic routes. (Dockets 428 and 4229)

Mar. 8—0ral argument In reopened Mis-
gigglpnt Valley and Southeénstern states area
route cazes. (Dockete 548 et al and 501
et al)

Mor. 13—Resumption of hearing in West
Coast Alrlinez certificate renewal case.
({ Docket 3066 et al)

Mar. 13—Hearing on Twin Citles-Wash-
inzton and Detroit-Washington through
zprvioe Investigations, Docket 3661)

Mnr. 14—Hearing on enforcemant action
agninst Penin=ular Alr Transport Associated
Adrlines Agency and National Air Coach
Svatems, {(Docket 4084)

Mar. 15—Hearing on enforcement action
apEainst Arrow Alrwavs, (Docket 41203)

Mar. 27—Hearinzr on enforcement pro-
c¢eedine agalnst National Travel Club, Ine,
(Docket 4194)

Apr. 17—Hearing on enforcement action
aeainst Trane American Alrways, Great
Lakes Alriines, Golden Alirwayvs, Edward
Ware Tabor and Sky Coach Alrtravel, Ing
{ Docket 4161)

. Where to Buy

PRODUCTS - SERVICES
ACCESSORIES

Wright Ficld’s Former Chief, Flight Research
Section condenses years of technical research
inte pages of understandable everyday English.

READ and COMPREHEND

Transanic—>Supersonic—>Subsonic Aerodynamics,
Compressibility Effects, Shock Waves, Mach.
Waves—Jet Propulsion, Ram Jets, Rockets,
Atomic Energy, ete. Limited illustrated print-
ing. Send 51.00 to:

HIGH SPEED FLIGHT
% 737 Patterson Rd. "E%ﬂ
ﬂﬁ!ﬂl:l i Ohio I
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PROFESSIONAL
SERVICES

—_—

RICHARD A. HORD
Registered
Consulting Aeronautical Engineer

Theoratical Studisa.
Instrument and Servomechanism Daslgn. |

Blue Grasa Fleld Lexington, K.

REPLIES (Rax No.): Addressg to office noarest pou
NEW YORK: 3340 W, 4ind Si. (18)
CHICAGO: 520 N. Mickignn Ave, (11)
HAN FRANCISCO: 68 Puat By, &)

POSITIONS VACANT

TRAFFIC MAN: Wanted traffle man with

originial, practical ideas suitable for feedear
alrline operation. Must have expeérience and
be able to approach problems peculiar to feader
pirline operations from o procticil and sronomie
finndpoint. Write Kelth Kahle, President and
General Manager,
Damp Bowie Boulevard, Fort Worth, Texas,

ECONOMIC RESEARCH Man: Wanted an

economle reseciarch man capablé of bullding
exhlibite for wvarious procesdings bBefore the
Civil Avronautics Board., Must have aetunl] eax-
perlence in building exhibits and must have
original ideas. Write Keith Kahle, President
and General Manageér, Central Alrlines, Ino.,
8109 Camp DBowie PFoulevard, Fort Worth,
Texas.

POSITIONS WANTED

RETIRED NAVY Captain Naval Acadomy Clasa
. 27 desires position with aviation orginization
cSin Francisco area, has had 15 years experience
Noval aviator last two vears top exécutive
MNATS Divislon, PW-3368, Aviation Week,

DESIRE POSITION as Flight Mechanle on per-

sonal or exec, alrplane fully qualified for any
type ship, 11 ¥re. aviatlon experience, stable
character, If interested please request full par-
ticulars, PW-2410, Aviation Weolk.

COMMERCIAL PILOT seeking positlon with
Joarporation, Executive pilot and mechanie,
MNon achedule 2000 hra. Non accident. ASEL
& AMBEL., Instrument rating, valid AR and
Aight instructor. Howard D. Campbell, 1122
East Taylor Bt., Phoenix, Arizona.

HELICOPTER PILOT, factory tralned, wants
Job flying hellcopter or helicopter and con-
ventional; 2000 hra. 1400 Instructing. Go any-

where. All offers conaidered. PW-2401, Avin-
tlon Waalt, e

FOR SALE

e C-46D Relicensed
Feb. 1350 for passengers and cargo, fire pre-
vention complete, airframe 2050 houras, left en-
gine 650 hours, right engine 50 hours, long
range cabin tank, bucket type seats plus slix-
teen McArthur seats, lavatories, life raft equip-
ment. Spares. F8-2324, Aviation Wesk,

Aerostands:
H_-, B-1 Model 10 hydraulio lift platform stands.
Work range 3 to 10 ft., 1500 [ba, capacity, BEx-
eellent condition, 3300 each. 5 Modeal 20'a, work
range 1d to 20 ft. excellent condition $450 each.
Alreraft Convergion and Maintenance Co., Box
36, Tuecson, Arizona.

SCHOOLS

central Airlines, Inoc, 6108 |

SEARCHLIGHT SECTION

LOCKHEED
ELECTRA "10°

$15,000 FLYAWAY

| FORT WORTH TEXAS

1. 12 Place (2 _Crew 10 Passengers)

2, 7 Reclining Chairs and Divan
4. Lavatory

4. Prat & Whitney R-985.-AN1 Engines,

Low Time.
3. Constant Speed Propellers,

AVAILABLE FOR IMMEDIATE DELIVERY

COBELL INDUSTRIES

FORT WORTH, TEXAS

6. New Tires
7. VHF Transmiiler and Receiver

8. Radic Compass

9. Transmitter TA-68 and Heceiver |

AVR-7. MHF
10. Marker Beacon
11. Fully Licensed te October 1350

BARGAINS IN FOAM RUBBER

Special Prices on Flat or
Cored Stock

We have a complete stock of U. S, Koy-
lon Foam Rubber in stock for immediate
delivery. Wrile for complete, illustrated
catalogue of Ailrcrafl,
Rubber Products.

AMC SUPPLY COMPANY

P. O. Box 1440-M Fort Worth 1, Texas

Industrial and

| PBY-5A CATALINA

Beliaved to be the finest licensed am-
Ehihigu,u flying boat in the U. 5. or
ada,

Recently licensed & equipped for 22
Passengers or cargo. . . . Personal or com-

mercial operation. I

. « Excellant condition.
FLYAWAY - $55.000.00

Write

Low Hme. .

FS-1828, Aviatlon Week |

430 W, 42nd 3t., New York 18, N. Y.

I FOR SALE i
TURBOSUPERCHARGERS

B-22 and B-31 Types

New in original boxes I

$25.00 each fob. Berkeley
P. O. Box 512 Berkeley, Californio

ESTABL |:;;H ep 1930 AERONAUTICS

“Built Upon the Success of Its Graduates'
GOVT. C. A, A. and YETERANS APPROVED
ENROLL WOW FOR NEXT CLASS

Write for lllustrated Cotalog.
2206-16 E. HUNTINGDON 5T., PHILA., PA.

NEW ADVERTISEMENTS received Friday
will appeor in the issue maoiled the follow-
ing Friday subject to limitation of space
available,

'| Owner

| NRCRAFT & ELECTRONIC
O EQUIPMENT

As a leading supplier we offer o
complete line of

BRAND NEW INSTRUMENTS

FLIGHTS & NAVIGATION INSTRUMENTS
ENGINE INSTRUMENTS

AUTOMATIC PILOTS

INVERTERS

AUTOSYNS

PRECISION AUTOSYMNS |
RATE GENERATORS
SYMCHROS

ALNICO FIELD MOTORS
GYROS

A.C. MOTORS

D.C. MOTORS

SERVO MOTORS
TORQUE UNITS
TORQUE AMPLIFIERS
FREQUENMCY METERS |
BLOWER ASSEMBLIES

Write for complete listings

All Instruments Moy Be Purchased
C.A.A. Certified

U. 5. Export License-2140
I WUX Great Neck, N. Y.

INSTRUMENT ASSOCIATES |

37 E. Bayview Ave., Great Neck, N. Y.
Tele: IM perial 7-1147

Ee e E SO BECOBREBDES

EXECUTIVE
LODESTAR |

Completely Custom Built

for |
The Discriminating

Immediate Delivery

Enquire

Box 2705

Dallas, Tex. |
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STRICTLY PERSONAL

EXCUSE THOSE RED FACES AT ANSUL—Thanks to a conspiracy between
Dick Baker of a certain manufacturer of fire fighting equipment and Barnev Free-
man of Kenyon & Fckhardt agency’s publicity department, we pass along this alibi
for the record:

“A fire extinguisher company has been taking a lot of ribbing recently because
its Beecheraft Bonanza was caught in a freak hangar fire in Milwaukee and was
destroyed. The firm, Ansul Chemical Co., of Marinette, Wis., has already ordered
a replacement plane. Ansul pilot, R. A, Nelson, replies to the razzing by explaining
that ‘the hangar people mustn’t have had any of our extinguishers around.””

9 LIVES FOR JATO-—Rudolph C. Schulte of Ft. Worth postcards us an order:
“Please send me a dozen JATO units that give 250-1b. thrust for 12 minutes. My
book shows only 12 seconds.” Our guilty writer of a sentence in our Nov. 7 issue
15 still trying to explain how he could have done such a thing.

MANANA DEPARTMENT (MEX.)—Our airlines operating with Mexican
personnel have their unique moments. This one is a true story from G. H.
Macomber, Lamsa's general traffic and sales manager in Mexico City:

Two ticket agents were busy with six customers (the man says). The office
manager sat at a desk writing a report. Suddenly, he glanced up, noticed the

agents were busy. He walked over to the counter and asked a customer, “Are vou
being taken care of?”

“No, not yet,” answered the customer.

“Then you will be pretty soon,” advised the manager cheerily, and walked back
to his desk to complete his report. '

P.5. We got a kick out of Mr, Macomber’s covering letter as transcribed by his
secretary. It reads: “We are enclosing some antidotes on Lamsa . , .” |

NATIONAL’S DOUBLE-TAKE MATCHES—We keep getting samples of
MNational Air Lines’ latest match covers, with their breezy advice. The public
doesn’t always catch on but industry people familiar with National's “roomier”
seat arrangements on their Sixes do. The slogan says: “Don’t travel half-fast.”

HOYT AND A TALL TALE—Elveron Hoyt out at Snyder Aircraft Corp. in
Chicago will never forget how a roaring engine next to you can distort the spoken
word. Herewith his tale:

In 1947 I undertook to manage a small country airport in Indiana, mainly to
instruct GI's in light aircraft. On one of my first flights with a brand new student,
we flew over a nearby community to see the sights and make him feel more at ease
in the air, Near the edge of town I noticed the student was concentrating his
attention on a large semi-residential type building, which was outstanding in that
agricultural, hilly country, with few edifices of any particular prominence. I turned
in my seat and above the din of the Continental 65 asked him what the building
was. I was astounded at his answer.

“You're kidding,” I said, amazed.

“No, not at all. They do all right there too,” came his surprising answer.

I could well believe 1it. Now, I had traveled extensively, but never had I seen 5o
large an establishment of this kind. I circled the splendid old building several
times, at lower altitude, and I was still wondering how a palace of this magnitude
could support itself in this rather sparsely settled region.

I headed back to the home field and landed the Cub. As soon as we disentangled
ourselves from the ship I expressed in considerable detail my wonderment at the
estate,

The student suddenly looked very shocked, and then spoke:

“I told yvou it was the POOR house,”

—R. H. W.
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WHAT'S NEW

New Books

“How to Plan Pensions—A Guide-
book for Business and Industry” by Car-
roll W. Boyce, associate editor of
Factory Management and Maintenance.
Here 1s a non-technical survey of one
of the most pressing problems con-
fronting businessmen today. Covered
are all phases of pensions as related to
business and industry, reviewing the
practical implications of those sections
that are best left to skilled technicians.
A glossary of technical terms is in-
cluded.

The chapters on planning are organ-
ized in three sections: Management
review, negotiator's review, and a ref-
erence teview which includes a check
list and sample negotiated clauses.

A  very comprehensive appendix
covers, among other things: Compan-
son of Ford, Bethlehem, and CIO
plans; text of United Auto Workers’
“Basic Minimum Standards for Supple-
mentary Security Programs’; tables for
approximating pension plans—uninsured
plans; and specimen self-insured pension
and trust agreement.

Publication date March 1, by Me-
Graw-Hill Book Co., Inc., 330 W, 42
St., New York 18, N. Y., 350 pages
(estimated), price approximately $4.50.

“CAA Statistical Handbook of Civil
Aviation,” is latest edition containing
all available statistics through June
1949. Nine chapters and 21 graphic
illustrations cover the CAA and its fune-
tions, airports, federal airways, aircraft
and airmen certificates, aviation, educa-
tion, civil fying, aviation production
and exports, scheduled carrier operations
and accidents.

There is a much-expanded chapter on
international scheduled airline opera-
tions, so that direct statistical compari-
sons may be made with hgures for do-
mestic carners.

Available from U. 5. Government
Printing Office, Washington 25, D. C.
price $.50.

“The Airplane and its Engine” by
C. H. Chatheld, C. Fayette Taylor,
professor of automotive engineering,
and Shatswell Ober, professor of air en-
gineering, MIT. Stressing present-day
developments, this volume covers all
tvpes of aircraft and aircraft power
plants from the standpoints of construc-
tion and capabilities, and explanations
on the basic principles of physics in-
volved. Included are detailed descrip-
tions of latest constant-speed, full-feath-
ering and reversible pitch props.

Published bv MeGraw-Hill Book
Co., 330 W. 42 St., New York 18,
N. Y., 380 pages., price $4.50.
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ACTUATORS

. SPECIAL

for the most exacting

design requirements!

MOTORS = S5PECIAL GEARING

.. COMPLETE PACKAGED POWER UMITS FOR EVERY AIRCRAFT APPLICATION

™

" High perfarmance cirplones dema
.
[ ]

For a decade, Hoover-designed oclualors
have been specified on the higheit per-
farmonce airplanes. Conmsvlt vz for the
salution e your acluvalion problems. Ex-

perimental or Preduclion guantifies.

nd high performanie octuators with moximem lood copacity, life

and reliability, Hoover unily are measuring up to the masl severe les! and Might conditions on

production airplones and new planes still in rest stage.

® To solve a dificult pressurization problem on a heavy
bomber, Hoover designed this actuotar which is con-
tralled by a direct pressure meosuring device through a
potentiometer. It includes a 9340 to 1 triple planatary
reduction gear, and the motor shaft can be broked so
sharply that trovel of the outpul shoft iz limited to V4
degree,

This acluater wos designed by Hoover te withstand the
severe loads encountered during in-fligh! adjustment of
the horizental stabilizer of a jet fighter. The octualor
weighs only 12.5 pounds, yet will withstand an ultimate
load of 15,000 pounds withoul failure.

For positive cockpil sealing, Hoover built inte this power
unil a wnique torque limiling cluich with no frictional
parts, the load being transmitted by spring-loaded roll-
ers. Il hos operated 5,000 consecutive times with a moxi-
mum wvariation in lorque of 15% from specified volue.

Hﬂﬂ?ﬁﬂ‘mmm'p

2100 Seouth Sloner Avenue * Los Angeles 25, Calilerniao

WORLD-WIDE distributors of multi-engine transport type
aireraft, engines, their components and aceessories,

Arents for WAR ASSETS ADMINISTRATION,
Write, wire or lelephone your requirements.

General Offices and Export Department
11-17 Lawrence Street, Flushing, L.1., N.Y.

West Coast Dfice: Qakland Municipal Airport, Oakland, Calif.

Canadion Ofiee:

Papnma (ffice: Frank Ambrose Aviastion, 5.A.,
Calle Segunda No. 3, Panama City, R.P.
Cable Addreas: AIRAMBROSE

Established [923

AVIATION
COMPANY

Frank Ambirnse Aviation (Canada) Lid.,
Darval, P.Q., Canada

U.S, Export License No. 191

SAFER LANDINGS

SELL MORE PLANES

The

You'll sell more planes when they're equipped with
AEroMaTICc® , , . world’s only automatic variable
pitch propeller for personal planes. Saves fuel, adds

safety, makes a plane gel up ond go! Find oul for
yourself, write for story to KorpeERs Co., INC,,
AEROMATIC PrOPELLER DEPT., 263 Scott St., Balti-
more 3, Maryland.

propeller with a brain for personal plones

[ [icented under patents of Everel Propeller Corp. )
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EDITORIAL

Today’s Coach Sermon

Todav’s text for the latest sermon on air coach and its
long-term importance to aviation in attracting millions
instead of thousands of customers comes from a speech.

The speech was made by Thomas W. S. Davis, now
assistant secretary of commerce. Before his promotion
we all knew him as just Tom Davis, United Air Lines’
executive assistant in Washington.

Tom spoke these words to the American Assn. of
School Administrators at Atlantic City:

In spite of widespread public interest in aviation, too few
Americans ntilize this great network of air transportation, 1 men-
tioned that more than 15 million of our citizens flew on our
domestic nirlines in 1949, But I have learned from industry
sources that about 80 percent of these 15 million air passengers
are repeaters—which means that in 1949 only about 3 million of
these passengers were using air transportation for the first time.
This is a poor showing for a nation of some 150 million people.

I am convinced that this slow acceptance of air travel by the
majority of our people is not cansed by fear of flying—but by the
cost of flving. In the verv early days of the railroads only the
wealthy conld afford to ride tmins. In the early days of air
transportation a similar condition existed. But gradually, since
the end of the war, there has developed within the air transport
industry a recognition of the need to lower rates in order to carry
more people, and more of the goods of commerce.

Todav, a number of our airlines are operating temporary
“coach type™ air service. . . . The air carriers that are performing
this service, and the CAB which authorized it, both describe these
lower-fare air coach operations as an “experiment.”

It is my belief that this obvious and long overdue development
i the only device that will begin to tap the mass market of
potential air passengers that have thus far been economically
reluctant to buv air transportation.

I believe that within five years this great new bulk of our air
travel will be "air coach” travel, in addition to the tvpe of service
which we now have—this in the same wav, and for the same
reasons, that the great bulk of rail travel is coach instead of
Pullman.

Those new surroundings are good for you, Tom. These
words make mightv good sense to us.

Caboose Is Ahead of the Engine

In a moment of generosity we wrote here Feb. 20 that
the Assn. of American Railroads practices good public
relations.

We take it all back. The Assn.'s latest advertisement
running in national magazines proves how wrong we
were. Ads and press releases should be convincing and
face facts.

But the AAR’s latest message to America does neither.
And we 1n aviation can learn from its mistakes.

The ad is topped by an illustration of a motorist at the
wheel looking ahead at a giant trailer truck supposedly
retarding his progress down the highway. Then comes
this message:

Does This Look Familiar?

Next time this happens to vou, here’s something vou might
think about:
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We have milroads to carry freight—all sorts of freight in any
quantity, for anybody, to any part of the country, in any season
of the vear.

These railroads are bnilt for heavy-duty hanling—more so than
ever after the four billion dollars they have spent for improvement
since the end of the war.

And the more freight railroads are called upon to carry, the
more efficiently and economically they can do the job—and at
the same time vour public highways will be less expensive to
mamtain, safer and more convenient to use.

Now, friends, the next time you read an ad like the

one above, here's something you might think about. At
least, these thoughts will be on the subject!

Why is that loaded truck—and the thousands of others
—going down the highway? Because some shipper by his
own free will and for what he considered a good reason
decided to send that shipment by truck instead of train.

It seems a reasonable assumption to sav that most of
the trucks we see are making a profit. They cannot keep
running indehnitely if they don’t pay off. If thev con-
tinue to pay off, that means millions of trucks are per-
tormimmg a needed service for the public. Apparently
thousands of shippers—many of them motor car owners
and drivers themselves—consider this cheaper, quicker
public service worth some personal driving delays on the
highway, and even perhaps more, of their tax dollars.

If the railroads had never sunk into their disastrous
“public be damned” attitude it seems doubtful if the
“competing” highway system ever would have been
deemed worth all the billions of public dollars we spent
on 1t. And even if you do not go along with us on that
assumption, surely you will on this one:

The rails, even in this so-called enlightened age, when
they should have learned so much from their errors, ought
to be advertising to get new customers on a competitive,
business basis.

Instead, we see them sitting back, pompously unper-
turbed by the passing parade, waiting for customers to
stray . As they smugly proclaim: “Americans, here are
vour railroads; we have them all set up and running for
you, They were built just to carry things. They must
be good; we spent billions on them. It is your duty to
use them. And look, now. Here is something we might
possibly be able to promise. If lots of you will forget
about those smelly, bothersome trucks and faster service
or cheaper rates, and if you come over and hand us your
business on a platter, we will then be more efficient and
our service won't be as bad as it is now and you can pay
us those extra dollars you are throwing away on highway
improvements. Isn't that a tempting inducement for
vou lucky shippers?”

Come, come, AAR—that's putting the caboose ahead
of the engine. Did you ever hear of the good old
American business habit of first setting up a better
service than your competitors, then going out and beating
on doors trying to SELL, SELL, SELL? We hope the
airlines never run an ad like yours.

—~ROBERT H. WOOD
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Bendix
Proaducts
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utst anding ability of Bendix Products in keeping pace
1 aviation progress is graphically demonstrated in the
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fhe Fastﬂst fo fhe Largest!

The fact that the experience and skill of Bendix Products
are constantly utilized in record breaking achievements is
ample evidence of its capacity to serve the practical needs
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Injection
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Allison Turbo-Prop Engine

MOST power per pound
LEAST fuel per horsepower

The new 5500 horsepower Allison T40 Turbo-Prop is the most powerful propeller-type
engine in the world today. It develops more than two horsepower for each pound of weight

¥
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L ]

- fuel economy is better than that of any other Turbo-Prop engine in the world.

..s twin ongine-unit design permits full power for shorter take-off, faster climb and top

ruising speed. In flight, to gain best fuel economy for cruising, one power unit may be shut
<ff ntirely, allowing the other to operate at its most efficient setting. Through shafting,
clutches and a reduction gear, either engine unit drives both propellers. Thus there is no drag
from a feathered propeller when one power unit is shut down. This feature, permitting

maximum power and maximum fuel economy, cannot be matched by a single unit engine.
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Builder of the famous J33 and J35 Turbo-Jet aircraft engines DIVISION OF MOTORS

INDIANAPOLIS, INDIANA




