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

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

fully in and out of single-strip airports, landing wheel is now approved by

regardless of wind direction, thanks to CAA for DC-3’s. See what new fields

ww

s
5

the new Goodyear Cross-Wind landing  of business this opens for your fleet

the CAA by — get full information from:

Goodyear, Aviation Products
Division, Akron 16, Ohio

or Los Angeles 54,
California
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MORE AIRCRAFT LAND ON GOODYEAR TIRES THAN
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PEEWEE OR GIANT
You can't select finer, more dependable

ball bearings/

i Safe, accurate
and dependable

controls

promote the future

of aviation.

CREATIVE ENGINEERING

M I NNEAPOLIIS | o =,
Makers of the Famous M-H Holle well - 1 w
Electronic Autopilot, Fuel Gage, - ‘_: 5 4
and Turbo Supercharger Con- : "‘-m‘* -

trols, Standard on Many Types
of AAF Aircraft

[E——

/f/az%arf Kotly Loke a Bl

NEW DEPARTURE
BALL BEARINGS

AERONAUTICAL CONTROLS

NEW DEPARTURE * Division of GENERAL MOTORS CORPORATION * BRISTOL, CONNECTICUT + BRANCHES IN ALL PRINCIPAL CITIES
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AXELSON
FIRST CHOICE

TOP FLIGHT

AVIATION EXECUTIVES AGREE

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

FOR PRECISION
AIRCRAFT PARTS

such as landing gears, hydraulic struts,
hydraulic actuators, gear boxes, trans-
missions, superchargers and variable
speed drives, alternator drives and
pressure regulator valves, Axelson 1s
considered first choice by world lead-
ers in aircraft manufacture.

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

AxeLson

MANUFACTURING COMPANMY

AIRCRAFT DIVISION

4140 South Boyle Ave.
Los Angeles 11, Cal.
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Gilfillan adds these features to GCA

GCA. As original manufacturer of the GCA radar landing sys-
tem, Gilfillan is proud to have pioneered its development for
the USAF. Under research and production contracts from the
Air Force, US Navy and CAA, Gilhillan has greatly simplified
and improved GCA as a fail-safe aid to military and eivil
aviation. Some developments by Gilfillan are acclaimed by

America’s leading electronic scientists as equal to CCA itself.

High-powered Search., Early CCA scopes were limited to a
“solid” surveillance area 18 miles out and 4000 feet up, With
high-speed modern aircraft, this area was inadequate. Gilfillan
improved the search system to extend solid surveillance to an
altitude of 10,000 feet over a 30 mile radius, Now aircraft
even to the extremities of the surveillance area are clearly and
accurately seen. Gilfillan keeps GCA paced to todayv’s needs.

D2

Gilfiflan progressively developed GCA: Model MPN-1 for AAF, 194243

AR
S/

Model MPN-3 for US MNavy, 1945

Model CPN-4 for USAF, 1346-47

Model CPN-4, FPN-16 for USAF
Maodel ASR-1, PAR-1 for CAA, 1948.49

Tower Console. Gilfillan's new remoter equipment pipes GCA
into the tower from the field antenna unit. Now GCA is oper-
ated by regular tower personnel from a compact, two-scope
tower console. Gilfillan replaced bulky five-man, multi-scope
equipment (MPN-1), with today’s modem single operator
equipment. Consolidation of all CCA features into the two-
scope, one-man console is one of Gilfillan’s finest achievements,

MTI. Top Gilfillan contribution to GCA is the addition of Mov-
ing Target Indicator. As GCA penetrates zero-zero weather to
record all targets, MTI penetrates and wipes out ground clutter
from the scope to show only moving targets, GCA no longer
requires the tedious concentration of a special operator. Exact
position of every aircraft is seen instantly, easily. Gilflllan was
first to produce reliable, drift-free, range-selectable MTI,

Axel Scope, Clear, exact position of aircraft appears constantly
in three dimensions on the Gilfillan Azel Scope. This position
data, accurate to %= 135 feet, is relayed to the pilot who uses it
as a fail-safe navigation aid, Given his precise position, the
pilot can make corrections for drift, instrument lag and pres-
sure changes immediately, An audial instrument, GCA aids
the pilot without further saturating his vision and flight panel,
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World-Wide. 50 Gilfillan technical experts supervise GCA at
USAF bases the world over. Gilfillan installed GCA overseas
for TWA, AOA, and Turkish Air Force, and in Canada for
the RCAF. GCA built by Gilfillan for the CAA is soon to be
in operation coast to coast, Gilfillan schools train GCA crews
for the CAA, USAF and RCAF. Supervising all phases of GCA
at airports around the world is standard Gilfillan procedure,
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e Early this morning this lobster
was twenty fathoms under the Atlantic.
Tonight it will provide the main dish
at the Brown Palace Hotel in Denver...
all because of modern high-speed air
cargo transport.

e Air cargo delivers food, medicine,
clothing . . . needed supplies of every
kind...in hours instead of days. Tlus,
and fast passenger transportation, are
vital services the airlines offer
American business,

»= Plane loads of goods or men on
time are payloads. .. and Sperry equip-
ment helps airliners stay on schedule
regardless of weather or visibility . ..
helps maintain the schedule reliability
SO 1mportant (o alr cargo Carricrs.

0

Succulent Supper-. .. 5«,‘ EW

>« Today, many airlines equip their
cargo . . . as they do their passenger
transports . .. with ... the Sperry A-12
Gyropilot® for smooth, level flight...
the Automatic Approach Control to
guide valuable cargos safely down the
runway...the Gyrosyn® Compass and
other flight instruments for accurate
information on position and direction.

= These and other well-known
Sperry products are designed for long

hours of trouble-free service . .. are
designed to enable airlines to operate
their cargo and passenger services
more efficiently and more economi-
cally...with more prohit. For example,
the new Engine Analyzer checks
engine performance during flight and

prevents costly tie-ups on the ground.

>e Meanwhile, Sperry research and
engineering explore new. better ways
for moving men and goods by ar.

BTRADEMAAKE REG. U, 5. PAT, OFF

"SPERRY GYROSCOPE COMPANY

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

NEW YORK « CLEVELAND « NEW ORLEANS « LOS ANGELES - SAN FRANCISCO - SEATTLE
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NEWS SIDELIGHTS

More Secrets

How conhdential and how secret can
you get?

Acting on a policy of being as secur-
ityv-minded as possible, some manufac-
turers for the USAF are subjecting
themselves to needlessly severe restrc-
tion on their projects listed as “classi-
fied.” For example, in wvirtually every
secret project, there are only certamn
components which are in secret status,
while other ordinary parts connected
with the project need not be considered
in the special “hush-hush” department.

Similarly, plants with projects in
confidential status need not feel obli-
gated to turn away visitors. As long as
the visitor stays away from the confi-
dential projects and as long as they are
not discussed with him, the manufac-
turer is free to admit him, subject to
Air  Matericl Command clearance,
Oddly enough some USAF security of-
ficers go so far as to treat this informa-
tion itself as “not for publication” al-
though presumably every manufacturer
must have it to comply with security
regulations.

Engine Switch

Trans-Canada Airlines will shortly
touch off a major political row when it
carries out its plans to switch from
British Rolls-Royce Merlin engines to
Pratt & Whitney R-2800 engines on
its DC-4M transports built by Canadair.

Canadian sources indicate the switch
will be made shortly after the Canadian
Federal election on June 27, Present
plans call for Douglas Aircraft Corp. to
furnish complete power eggs for the

TCA DC-4M since it uses the same
wing as the American-built DC-6.

Nonsked Squeeze

Ticket agents on the West Coast
apparently are getting transcontinental
nonscheduled operators into the same
kind of squeeze that created dangerous
conditions on the New York-Puerto
Rico run last year. Some agents sell
tickets to passengers who are not told
on what line they will fly. When a siz-
able amount of business has been ob-
tained, the agents contact the various
independent operators to see who will
fly the group at the cheapest rate per
head.

The agents may make up to 40 per-
cent commission on the deal, and the
nonsked may barely break even as a
result. On the San Juan run, such tac-
tics drove the nonskeds’ revenues so
low there was a tendency to save on

AVIATION WEEK, May 30, 1949

James V. Furréstul

It was late in the war, about
the spring of 1945, at a news con-
ference to welcome to office a
new Assistant Secretary of Navy
for Air. The new ofhcial told
about taking the oath of ofhce
aboard the aircraft carrier Shangri-
La in action off the Japanese
Islands.

An inconspicuous man in the
back of the room jumped up and
said, “Mr. Secretary, it has not
been announced that the Shangri-
L.a has seen action.”

The small, broken-nose, gray-
ing little man slouched in a chair
nearby  straightened up and
squirmed in his seat, “Well, why
shouldn't it be announced?” he
asked the security officer. “It has I
been in action hasn’t it?" he
waved an impatient hand. “Go
ahead and print it, that’s not se-
curity,” said Secretary of the Navy
James Forrestal.

Last week, the man who led
the greatest nmavy the world has
ever seen and believed in giving
the public the truth and a fu%l dol-
lar’s worth of defense was dead—
a victim of his own driving energy
and zeal for perfection.

Former Secretary of the Navy
and hrst Secretary of Defense
James V, Forrestal leaped to his
death from a window of the Naval
Hospital at Bethesda, Md., worn
out from the cares of nine years’
continuous service to the nation.
Ofhcial Washington classed hun
as a “war casualty.” No one in
industry or out who knew him or
studied his service would disagree. |

The staff of AviaTion Week
mourns with the nation,

maintenance and to use pilots an ex-
cessive number of hours per month.
CAB now has under consideration new
regulations which will bring out into
the open the sometimes shadowy rela-
tionships between the ticket agents and
the nonskeds.

Jet Fuel Shift

Air Force shift in jet fuel from kero-
sene to gasoline was not due to any
“shortage” of kerosene, but to solve the
increasing problems of “hot starts” in
jet hghter engines. At least one Air
Force unit for more than a year has
been using gasoline to start its jet en-

gines after which the engines were
switched to kerosene for operation. The
higher vaporization of gasoline reduce:
its tendency to “pile up”’ in combustor:
before the start is made, whereas the
comparatively heavy constituents of
kerosene “lie” in the combustor unti
the flame reaches it resulting in rapic
heat rise and consequent turbine dam-
age.

gT‘hc new AN-F-28 fuel is actually a
combination of gasoline, kerosene and
a varicty of other hydrocarbons but con-

+ tains lighter elements that aid vaporizs-

tion. New fuel requires combusto:
changes and minor system modifice-
tions. AN-F-28 impairs the altitude per-
formance of jet fighters about ten per-
cent compared with regular awiatior
kerosene. Air Force is willing to take
this loss in return for reduced hot start
damage.

USAF Too Busy

Some aviation industry leaders raised
eyebrows last week when Air Secretary
W. Stuart Symington and Gen. Hoyt
Vandenberg, USAF Chief of Staff, sent
their regrets to the Aircraft Industries
Assn.

They were unable to attend the an-
nual AIA board of governors meeting
at Willlamsburg, Va., due to “press of
other business.” Their absence was in-
terpreted by some as a slight to Admiral
DeWitt C. Ramsey, new AIA president.
because he was a Navy man,

Spokesman for Symington and Van-
denberg told Aviation WeEek the for
mer had just returned to Washington
from making a speech in Chicago (to
the teen-age executives of Junior
Achievement, Inc.) and was “too busy”
to attend the Williamsburg mecting.
Vandenberg had to attend a meeting of
the Joint Chiefs of Staff. Lower echelon
USAF generals attended the Williams-
burg session.

Navaho Airlift

Aviation figures prominently in the
administration’s $90 million Navaho
rehabilitation program.

The vast Navaho reservation of deep
cullies m New Mexico, Arizona and
Utah—approximately the size of West
Virginia—does not lend itself to surface
transportation.  Interior Department
plans to base the reservation’s transpor-
tation system on air transport.

The contingent of doctors and nurses
which Interior Department plans to
inject into the flth- and disease-ridden
reservation under the program will use
air transportation almost exclusively.
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FPhoto show: how circuit protfec-

tion is provided for the B-36 with

the installation of Burndy Type

A FIL Limiters.
S A SAFEGUARD to flight, today’s

modern aircraft electrical system is Burndy-Limiter protecred.
These vital aircraft “fuses” carry temporary overloads but clear
promptly under short circuits. They are particularly recommended
for systems which use multiple conductors per phase for, when
Limiter protected, a fault on a single wire is cleared without inter-
ruption of current 1n that leg of the circuit,

The close co-ordination of these highly accurate Limiters, unlike
other thermal devices is little affected by the variation of ambient
temperatures, thus they provide greater protection with the least
weight and space.

Limiters and mountings are offered for 30-volr and 120-volt DC;
and 120/208-volt, 400 cycle AC systems in various ampere ratings.
Burndy Limiters meet the requirements of USAF Spec. Nos.
32552-A; 32506-B.

Complete engineering service i1s offered. For particulars, write
tor Bulletin 47F1.
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New York 54, N. Y.
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AVIATION CALENDAR

My #1-June J—AWA annual convention,
statler Hotel, YWash,, b, C,

June 2-F3—Mi=zi=zsippl Goodwill Alr Tour,
Jaekson, Miss

June F—Antiual reunion of Carroll Aero-
nautical Associatez, Pulaski Hall, 16:5%
Hunting Park Ave., Philadelphia, Pa.

June B=-12—=ixth annuil diehigan Aviation
Weak

dJone 4-5—All-Woman Alr Hhow, Amelin
Earhart Field, Minmi. Fla.

June Jd=5—Fourth annual zair airFr and ins
dustrial expo=ition, Shawnee, Rl

June T—Third 1CCAQ a==émbly, Montreal

June B-11—Institute of Navigation fifth
annual mesting, Carvel Hall, Annapoliz,
il

Jine 13-153=15th national zapplied me-
clinies division conference, American So-
ciety of Mechanicnl Engineers, University
of Michigan, Ann Arbaor.

June 16-15—Mid-vear meeting, Aviation
Diztribotors and  Manufacturers Assn,,
Broadmoor Hotel, Colorado Springs.

June 17-18—Annunl Ohio aviation olinic,
Howling fireen State niversity,

June 20-24—AlEE, =ummer general meet-
ing, MNeéew Ucean House, Swoampscott,
Miuss

June 2ZH-27—NAA 2%th annual national
convention, Akron, Ohlao,

June 257-29—Formal dedication of NXnval
Drdnance Laboratory  aeroballistics  di-
vision, followed by five half-day technical
sesjong, White Oak, Silver Spring 15, Md.

dune TV-duly 1—1304% semi-annual mesting,
American  Society of Mechanical Engi-
necrs, 'niversity of Callfornia, Extension
Bldg.,., 340 FPowell 21, San Franeciscn,
Calif,

Jirly 1=-4—Third annual national convention
and reunion Alr Foroe Assn, Stevenzs Ho-
teel, Chicago, 111

duly 2-10—Nationpl =caring contegl, Haris
Hill, Elmirn, X. Y.

July 10-13—Annual meeting, Natl, Assn.
of Univerzity Administrators of Aviation
Fducation, Kent State U'niver=zity, Kent,
e,

dJuly 21-22—JAS annual s=ummer meeling,
TAS Buailding, Lios Angelos,

Sepfember 1-5 Annual conference Fadera-
tion Acronautigues Internationale, Cleve-
land, Ohlo,

mept. 1-T—International conference of Fed-
eration Aernonautiguea Internationale,
Wade-Park Manor, Cleveland, Ohlo.

Sept,. B-p—1%40 Nationnl Air Haces, (Cleve-
landd.

sept, G=-B—Annuil spark plug and lenfition
conference, sponsored by Champlon Spark
Plug Co., Hotel Secor, Toledo, Ohto

meptember 7=11—10th Society of Britlsh
Alreraflt Constructors fIving display and
exhibition, Franborough Airfield, Hamp-
shire, England.

Mept, 12—JATA fifth annual general maeet-
ing, The Hapgue,

Nov. B-11—Seventh annual meeting, Avia-
Lion Distribiutors  and AManufacturers
A==n., French Lick Springs Hotel, French
Lick, Ind.

PICTURE CREDITS

1a—XMecDonnell ; ld—T%0eineg ¢ 15—British
Combine ; 16—MeGraw-Hill World News:
li—(tap) B o Il'ﬂhl‘*r MeGraw-Hill
Waorld B | S—Aleirgaw-Hill World
ot JO0-3d—PAA.
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Torrington Needle Bearings provide

compact, rugged design for
Curtiss-Wright B-36 propellers

Space is ot @ premium in the pitch control mechanism of the Rotating continuously at 1600 rpm, the drive gear assembly oper
Curtiss-Wright C636S propellers used on the B-36. Essential, too, ates efficiently on high- -capacity Needle ]E'rmrm-n During pitch
are llLllf‘lr‘lrL‘lg]It{]Eﬁlgn and rugge '] construction, I'm'nm!tun ""-.-E‘l:'dlt." [Imng{' each ]JE._I_]'!I'IE carries radial loads of r“;-,g_:rh A00) unds,
Bearings are used in this mechanism because they provide excep- The full complement of rollers provides a high factor of reliability
tional compactness and load capacity, and assures long service life, .

Three large worm gear shafts are mounted on Needle ].i'l"l_“”ILri'l- Lubrication is no preblem with Needle Bearings. Take this bruk-
and housings are ke pt re lativ a*]'l. small, Stationary dunng fixed ing assembly as an example. The lips of the he aring ride close to the
pitch operation, these gears need the high static non-brinell capac- shaft and hLTp conserve lubricant. The Needle Thrust Bearing,
ity of Needle lﬁu,trluua—p]m their smooth anti-friction operation at at the left, is specially designed for this application to provide
1200 rpm during blade feathering. compactness and ]JlL_I'I thrust capacity.

To keep your aircraft light for flight, rugged for safety and efficient for
low maintenance and Iunlg__'fJI service, use Torrington Needle Bearings. Let
our engineers help you with any related design or installation problems.
Write us mday, THE TorrInGTON COMPANY, Tm‘ringtun, Conn., or South

Bend 21, Ind. District offices in principal cities.

TORRINGTON /), BEARINGS

Needle - Spherical Roller - Tapered Roller Straight Roller - Ball + Needle Rollers

AVIATION WEEK, May 30, 1949 9



*Fiberglos is the trade-mark (Reg. U. S. Pat. Of.) of Owens-Corning Fiberglas Corporation for a variety of products made of or with glass fibers.
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Fragile orchids on one flight, sharp-frozen
lobsters the next...close control of cargo-
space temperatures is mighty important to
air-freight lines. And close control of tem-
peratures calls for high-efliciency insulation
in fuselage walls.

Fiberglas* Aireraft Insulation (PF-105, a
form of Fiberglas “Aerocor’) is high effi-
ciency ...k =.024 at 70° F. mean. .. Is light-
weight . . . only 0.6 pound per cubic foot. }'{m
get more insulating value per pound of weight
with Fiberglas “Aerocor” Insulation than
with anv comparable material,

And Fiberglas “Aerocor” Insulation gives
vou other advantages . .. cannot settle or pack
from vibration, won’t feed flames or vermin,
cannot absorb water within the glass strands
to pick up dead weight, Is easy to cut and
apply, even in tight spaces. Is not corrosive
to aluminum,

Let us show wvou samples of the new
Fiberglas “Aerocor” Insulation, and give you
data and specifications.

Write to Owens-Corning Fiberglas Corpo-
ration, Dept. 889, Toledo 1, Ohio. Sales Offices
in 27 cities.

P - _——

-

OWENS-CORNING

FIBERGLAS

AEROCOR

INSULATION

" NEWS DIGEST

DOMESTIC

Personal Aircraft exports for April by
nine companies totaled 60 planes valued
at $242,082, Aircraft Industries Assn.
reports, compared with 45 and $222,924
by ten companies for March.

Cheney Award for 1945 went to First
Lt. Gail §. Halvorsen, former Berlin
airlift pilot who originated Operation
“Little Vittles.” Presentation was by
Gen, Hoyt S. Vandenberg.

Marshall Mars, Navy flying boat,
carried 301 passengers and scven crew-
men on San Franecisco-San Diego flight.
Frevious record was 269 passengers.

Southern Airways has bought three
Z1-passenger Douglas DC-3s from Con-
tinental Airlines for service Memphis-
Jacksonville via Atlanta.

FINANCIAL

Bell Aircraft Corp. reports profit of
250,660 for quarter ended Mar. 31.
Sales and income totaled $3,288,561,
costs $3,237,901.

United Aircraft Corp. net for quarter
ended Mar. 31 was 31,206,831 after
taxes. Shipments for the quarter
amounted to $54,529,228.

Electric Boat Co. annual report
showed net earnings after taxes of
$2,072,079 for 1948, a figure $1,473.-
234 over 1947, Net sales for 1948 were
$54,558,099, wath aircraft and sub-
marine production amounting to about
520 million. Company is in strongest
position 1t has ever attained, says Presi-
dent John Jay Hopkins.

Kaman Aircraft Corp. stockholders
approved increase of 610,000 shares of
capital stock to total of 910,000 shares
to carry out helicopter leasing plan and
increase production. Board of directors
was increased from seven to nine.

FOREIGN

Australia’s Civil Aviation Dept. here-
after will provide and own all airport
buildings, some of which now are owned
by commercial airlines. They will be
leased to the operators. Airfields are all
Commonwealth property,

Australia’s 16 regular domestic air-
hnes carried 1,350,236 passengers last
year, an increase of 327,176 or 32 per-
cent over 1947. Route mileage was up
26 percent to 49,321. Load factor in-
creased to 67.7 percent from 63.3 per-
cent a year earlier.
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INDUSTRY OBSERVER

> More special supersonic research planes will be built under the joint
Air Force-Navy-NACA program that has already sponsored the X-1, X-2,
A-3, X-4 and DD-558 Mark I and II. Next on the list will be the X-5, to
be built by Bell Aircraft Corp., and featuring a wing capable of varying its
degree of sweepback in flight. Lockheed and Douglas will also probably
figure in the new research plane program.

B North American is trying to interest the Air Force in an mterceptor
version of the F-86 series. The interceptar would have a new type nose
and air intake that differs considerably from both the F-86A and the F-93
(formerly I-86C). An attempt will probably be made to develop a night
hghter version of the F-93 using the Hughes lightweight airborne radar
now being used in the Lockheed F-94 night fighter,

» Grumman’s Panther (FIF) experienced tail hook troubles during its
initial carrier landing attempts recently aboard the USS Franklin D. Roose-
velt. McDonnell's Banshee (F2ZH) also made its first carrier landings on
the FDR about the same time as the Panther.

» Douglas Aircraft is trying to interest the Air Force in its new turboprop
powered AZD now under development as a carrier-based attack plane for
Navy. The AZD will be powered by an Allison T-40 turboprop and offers
substantial improvements in speed and range over the AD series now in
Navy carrier service,

® Curtiss Propeller division is completing an addition to its Caldwell,
N. J., plant for the construction of Dehmel type trainers for the Navy
and Air Force. Navy order is for a jet fighter trainer.

> TWA is taking a look at the Bumelli Loadmaster transport built by
Cancargo Ltd. of Montreal. TWA evaluation pilots recently flew the
Loadmaster at Dorval and wrote a company report on the project. The
arrhine was interested in a 53-passenger version of the Loadmaster with a
design cruising speed of 370 mph.

» Minor modifications to British European Airways’ Airs Ambassador
include slotted flaps which will permit payload increase to 11,645 Ib.,
increasing maximum seating capacity to 49 from 40. Takeoff distance at
maximum 52,000 Ib. gross has been reduced from 5100 ft. to 4200 ft.

» The Wright T-35-1 turboprop engine utilizes a two-stage centrifugal
compressor unit, the first of its design in the U. S. The T-35 develops
5500 hp. at 7000 rpm. and requires a 17-ft. wide-blade propeller to absorb
this great power. Although a newer version, the XT-35-W-3 s undergoing
development, Air Force has abandoned the unit for production, Wright
i5 using a T-35 compressor unit as an air supply in its research laboratory
for tests on turbine blading, combustion, ete.

> Air Force has dropped development of the Wright X]J-51-W-1, which
utilized a multi-stage, axial-flow compressor handling air at the near-sonie
speed of 1060 ft./sec., at 20,250 rpm. However, Air Force and Wright
are continuing development of the TJ-6, a 9000 1b. unit and the TJ-7, an
axial-flow design of 12,000 Ib. thrust.

» Armstrong Siddeley Motors of England has concluded a patent agree-
ment with Westinghouse for use of the Armstrong Siddeley vapornzing
combustion system for turbojets in American built engines. This system
is designed to maintain combustion efficiency at extremely high altitudes,
one of the major problems in current jet fighter performance at altitudes
where the B-36 operates,

» De Havilland Drover, a trimotor feederline transport, has failed to pass
initial certification tests by the Australian Department of Civilian Aviation,
Plane will make another attempt at certification with fixed pitch propel-

lers replacing the manually-controlled variable pitch propellers originally
used.

» TEMCO is secking CAA approval of its 145 hp. Tandem trainer,
originally designed for military competition and export.

11



Vol. 50, No. 22

VIATION
WEEK

Mav 30, 1949

Buying Probe Gets Support But No Action

Congressional Democrats seem ready to

block proposed procurement investigation.

Strong and well publicized pressure
Wils blll][lmg up i Washington last
week for an mvestigation of military air-
craft procurement policies but indica-
tions were that key Democratic leaders
would successtully block anv attempts
to get congressional sanction for the
probe.

Washington has been abuzz with
rmmors of the impending investigation
during the past two weeks. Several daily
newspapers have carried lengthy “dope”
stories forecasting the possible exposure
of procurement irregularities.

Chicef support for an aircraft procurc-

ment investigation appears to be coming
from at least one aircraft manufacturer,
disgruntled over military  contract
awards; Republican congressmen; and
the Navy, still smarting over the cut in
its fiscal 1950 aviation budget and the
cancellation of its super-carrier by De-
fense Sceretarv Louis Johnson,
» Convair Contracts—Named as possible
targets for the proposed investigation
were: Consolidated Vaultee  Aarcraft
Corp; Air Sceretary W. Stuart Syming-
ton; and Defense Secretary  Lous
]{Jlmmn Crticism of present USAF pro-
curement policy stems from the undis-
{:ruted fact that Convair has received a
arge portion of fiscal 1949 aircraft con-
tracts and is scheduled for an even larger
share in the fiscal 1950 budget.

Convair now ranks sccond behind

Bocing Airplane Co. of Seattle in back-
log of military aireraft orders. Johnson
was a director of Convair until he
became Defense Secretary.
» Procurement Concentrated—Also
under fire is the USAF policy of con-
centrating the bulk of 1its procurement
funds on building up a long range
striking force of Convair B-36 inter-
continental bombers.

USAF now has 170 B-36 bombers on
order and is scheduled to increase this
number substantially out of the fiscal
1950 budget. Navv has been highly
critical of the B-36 as a weapon par-
ticularly since cancellation of the super-
carrier project by Johnson.
> Policy on Mergers—Also mentioned as
a subject for probing by the proposed
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mvestigation are the mancuvers toward
combining scveral aireraft manufactur-
mg concerns and the alleged influence
USAF official poliecy mayv have had on
the merger proposals.

Syvmington has never made any sceret

of his belief that the present aircraft in-
dustry has too many companies to be
supported by peace-time military pro-
curement and that some amalgamations
wonld be hencheial to the industrial
basc on which USAI® and Naval Avia-
tion arc dependent.
P Odlum Figures—Since Convair and its
board chairman, Flovd Bostwick Odlum,
lrave hgured in merger discussions with
Northrop and Curtiss-Wright Corp.,
some USAIF eritics have comed the
phrase “e pluribus Odlum™ to deseribe
the proposed mergers.

Rep. Clarence Brown (R., O.), who

will head a joint committee to mvesti-

gate Jobbving activities on Capitol Hill,
last week spoke om the House floor of

I LONDON=Britain’s Roval Air

FDOBIWTALAA

(MeGraw-Til World News)

Force launched a new  scerct
weapon recently and it mcet with
widespread approval by student
pilots and instructors. The device
15 known as FDOBRINW TALAA.

Translated, 1t means Falcon
Dispersal OF Birds  Interfering
With Takcoffs And Landmgs At
Airficlds.  Trained falconers do
the job. The falcons go up
sortics and discourage birds from
flocking ncar acrodromes.

Last vear 13 accidents occurred
in Britain and 17 more in other
parts of the world, where aircraft
tangled up with birds. Cost of
one accident—if  averted—would

| service.

Falcons are not covered in air
regulations, and thercfore do not
draw fight pav.

more than pay for the bird-chasing |

the “cloak room whispers regarding ar-
craft procurement practices” and indi-
cated that this subject might be n-
cluded within the scope of his mvesti-
gation.

* No Probe Plans—However lcaders of
the House and Senate Armed Services
Commuittees mdicated that they had no
plans for anyv arcraft procurement in-
vestigations. ‘The Senate Expenditures
Committee, whose counsel, William
Rogers, conducted the investigation into
the Wright Field double dealings of
former Maj. Gen. Bennett E. Mevers,
mdicated that aircraft procurement was
not on its present agenda.

Capitol Hill obscrvers poimnted out

that with the Democrats m control of
Congress an  investigation that mught
possibly refleet on the present Demo-
cratic admmistration would makce little
headway on an official basis. It 15 ox-
pected that some Republican congress-
men may take the foor to air their
views on the USAF procurement situa-
tion but the possibilities of a full scale
Congressional investigation nosw scem
remote.
» Senate Review—Senate Armed Serv-
ices Commuttee meanwhile 15 consider-
ing mcthods of reviewing the USALF 70
group program. The committee 15 now
considering the bill to establish author-
ization for a permanent Regular Air
l'orce of 70 groups.

Committee Chairman Tvdings has
already indicated he favors a detailed
review of the program by Im committee
(Aviarion Week Mav 23) and last
week called for a survey by an impartial
six-man group to be t:umpmf_:i ot three
civilians, and a representative of  the
USAF., Navv and Armv. This group
would be asked to evaluate the strategic
implications and cost of the 70 group
program for the committee.

Defense Secrctary Johmson, appearing
before the Senate Armed Serviees Com-
mittee last week, told the group that
the ]'n:]-int Chiefs of Staff were now en-
Elg-:d in a routine “re-cvaluation” of
the 70 group program. Committee
members mdicated thev would wait for
the results of the JCS studv before
taking anv action on the Tvdings pro-
posal.

Johnson is cxpected to preseat the
JCS studv in exccutive session next
week.
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MeDonnell Banshee

By

Mateching Them Up

BANSHEE B-36D
Top speed, . . .. G0 mph,at 300008, . . ...y v 37 2 mph.at 42,000 ft.
>6.2 mph, at 40,000 ft.

IVEAEh: DMIETHOM s sweiosiis N R VA B R PR R R . B8
Serviee Celling . v vo s v FRLUE I v disn i R 47,500 ft.
Sea level mote of climb: =800 pmo oo oa i pesiainag 700 fpm,
Grossweight. .. ..o aios | 3] e e e 355,000 Ib.
WEE SHIN . 0 voitnn pod ot mnc o N O 230 ft.
AR R —— 2273 0 1) s 1 TN | 1", ;o
Armament, . .vv0an O ZUMD Canmon. . .o cuesn i A6 20mm cannon
Power—'T'wo Westinghouse J-34

ERYROEES: - o i pe e e e £ Six Pratt & Whitney R-4360-41

(rated 3000 Ib. static thrust) (rated 3500 hp.)
Four  Allison  ]-35-19  turbojets

(rated 4900 1h. static thrust)

USAF, Navy Square Off for Test

Navy sure its Banshee can intercept and shoot dowa B-36

anywhere in bomber’s operating range.
By Robert Hotz their advice on conducting the Banshec
vs. B-36 test proposed by the Hous:
U. 5. Air Force and Navy were groom-  group.
mg their entrics in the milikary aviabion Meanwhile, feeling among the B-36
sweepstakes  last week while awaiting  and Banshee partisans in the Pentagon
word from Defense Seerctarv Lows  and the aircraft industry was running
Johnson on details of the proposed joust  high with considerable betting on the
between the Convair B-36 bomber and  outcome of the test.
the McDonnell Banshee (FIH-2) jet » Navy Conhdent—Navy's position on
hghter, the Banshee's ability was officially stated
The test between the Navy carrier- by Undersecretary Dan Kimball who
based fighter and the USAT interconti-  wrote Rep. James Van Zandt (R., Pa.)
nental bomber was requested by the  that the Navy was certain the Banshec
House  Armed  Services Committee  could intercept and shoot down a B-36
headed by Rep. Carl A, Vinson (D..  anywhere within the bomber’s operating
CGa.) m a resolution sent to Sceretary  range. '
Johnson. The Banshee is the latest Navy jet
The commuttee reauested that after  highter that has been put in squadron
the test 1s completed Jolinson appear  service.
again  before  the comumittee  with [t recently made its first Jandings
W, Stuart Symington, Air Force Secre-  aboard a carrier at sea and has been put
tary, and Francis Matthews, Navv Seere-  throngh an extensive flight test program
tary, to evaluate the resalts. at the Naval Air Test Center, Patuxent
B Bets on Test—Johnson passed the River, Md,
buck to the Joint Chicfs of Staff asking The Banshee that will nrobably be
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Lata M the n-30 test 1s the F2H-2, the
latest production version that features
constderable structural beet-up o ake
the speeds which the planc 15 able to
attam.

The Banshee has demonstrated ats

ability to climb to 40,000 tt, trom a lugh
speed pass at sea level i about eigit
nunutes.
» Mach Limitation—It Las been Hown
and mancuvered at 43,000 ft. where its
Mach limatation of .85 (562 mph.) was
the upper limnt on its speed. Mavy test
pilots reported the Banshee to be ex-
tremely mancuverable at altitude of
43.000 ft.

lurn radius 1s about two miles con-
trasted  with  the O-to-S-mile turning
radins of the 1°-86A reported by USAL
pilots at that altitude, |

Navy ran a practice mancuver re-
cently off the Atlantic coast with two
Bansheos fving formation at 40.000 ft.
to simulate a B-36 attacking an air-
craft carrer.

Radar picket boats posted S0 miles
from the carrier spotted the attack at
a range of 180 miles from the carrier.
Two other Banshees were catapulted
from the carmer and made contact with
the attackers about 80 miles from the
arect,

simee  the attacking  Banshee  pair
wiere considerably faster and  smaller
than a B-36, the Navy was well pleased
with the results, The Banshee does not
carrv airborne radar and is armed with
six 20-mm. cannon,

» Pick Pod Plane—USAI" experts indi-

cated that the B-36D prototype
cguipped with four et ¢ngines in ad-
dition to the six Pratt & W |]I[':IIL"| Wasp
Major piston engines would be the best
choice as the attacker since all B-36
hombers  will eventually be equipped
with the jet pods.

Fufnrnmnm of the B-36D prototvpe
during test flights at Ft. Worth has
heen extremely satisfactory to Air Force
to date.

B-36D has flown at altitude of 47.-
00 ft. and exhibited a marked speed in-
crease over the 372 mph. top speed
chalked up by the B-36B with omlv
four piston engines.

let pods now on the B-36D each con-
tan two Allison J-35-19 turbojets rated
at 4900 Ib. static thrust hut now actu-
ally are delivering as high as 3200 1h.
thrust.

B-36D production models will use
the General Electrie [47 turbojet rated
at 3000 1.

B-36 armament consists of six re-
tractable, remotelv-controlled  turrets
cach mounting twin 20mm. cannon
with hemispheric sights; plus a radar-
controlled tail stineer of twin 20mm.
cannon and two 20mm. cannon in flexi-
ble nose mounts. Some B-36s also carrv
a 37mm. radar-controlled cannon in the
tail.
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NACA Reveals Transonic Progress

Secientist discloses that, if war comes, supersonic air
force could be started in few months.

Important aeronautical research prog-
ress in the transonic speed x#onc was
disclosed to aviation’s top industry en-
gineers and executives at the 1949 an-
nual inspection of the NACA held this
year at Langley Aeronautical Labora-
tory.

Leading industry engineers com-
mented it was the most prolihc display
of aeronautical rescarch results ever as-
sembled,
> New Techniques—New research tech-
niques have developed a new mass of
results, since the previous NACA in-
dustry inspection. At that time vast
areas of the transonic range were still
largely uncharted, Now enough funda-
mentals have been established to get a
clear dehnition of basic problems in-
volved and to point the way to their
solutions,

NACA revealed that it had been oper-
ating one type of transonic wind tunnel
for several years. This tunnel represents
an early up]:-mar:h to eliminating the
blind spot in conventional wind tun-
nels caused by the choking effect of
shock waves between Mach .8 and
Mach 1.3.

The early transonic tunnel was de-
vised by John Stack, NACA scientist
and 1948 Collier Trophy winner, by
mounting a tiny scale model on the
rim of a disc about five feet in diameter.

Boeing Airplane Co. has completed taxi
tests on the fArst track-tread landing gear
experimentally installed on a B-50 bomber
(Aviation Week, June 14, 1948). The B-50
gear has double tractor treads in place of the
main gear wheels. The gear is completely
retractable in flight. The tractor gear
offers a landing “footprint” area mnearly
three times greater than that of the wheel
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The model rotating in a vertical plane

attains sonic speed within its helix al-
though the longitudinal velocity of the
tunnel airstream remains subsonic,

Angle of attack of model 15 varied
by changing speed of thic wind tunnel
airstream, This is done by a single-
stage fan located downstream from the
model. Fan also draws the wake out of
model’s path. A pressure transter de-
vice is used to conduct pressures from
holes in the model to manometers in
the tunnel control room.

The models used are extremely small
and tests are conducted at low Reynolds
numbers. Other techniques are mnow
under study to permut transonic wind
tunnel research on large scale models at
high Reynolds numbers.
> “Acrodynamelasticity”"—Broad shift in
research emphasis was indicated into
the transonic speed regime and into the
new field of aeroelasticity, which treats
of dynamic loads on deflecting struc-
tures. It is now clear that the several

major problems, formerly considered

separate fields of special 1mr:5hgﬂtmn
are undergoing combination into a
single pmh]cm "of several phases. As re-
search moves into supersonics the differ-
ence between aerodynamic and struc-
tural problems is minimized. Soon may
evolve a science of “aerodynamelasticity™
containing all the separate elements of

B-50 DEVELOPMENT ON NEW TRACK

gear. The main gear trucks and belts were
designed by a special unit of the Boeing
engineering division under Donald Finlay.
The nose gear truck and tread were built
under contract by Firestone Tire & Rubber
Co. The tripod attached to the plane’s
nose holds motion picture camera equip-
ment to record automatically the achon of
the nose gear during high-speed taxi tests.

acronautical engineering,

Among rescarch results reviewed:

* Rocket missile research techniques
have proved extremely fruitful with the
method now extended to dynamic prob-
lems.

* A new flush air inlet for fuselage side
installation indicates superiority over the
divergent-wall type.

® A supersonic nose inlet using a E.mg]t':
instead of multiple-shock compression
indicates promise.

e Swept wing aircraft stability problem
may be solved through the use of the
rate-sensitive gyro autopilot.

o NACA reaction supersonic compressor
has now been replaced by an impulse
type which indicates even greater effi-
ciency by placing compression in the
stator rather than the rotor stage.

e Propellers may have useful application
to supersonic aircraft.

On the basis of presently available re-
search information, practical supersonic
aircraft can now be designed and in the
event of war the nation could begin pro-
duction of a supersonic air force within
a matter of months, according to Stack.

U.S.-Canada Parley
Negotiating Air Pact

The U. 5. and Canada were jockeying
for advantage last week in negotiation
of a new bilateral agreement on com-
mercial air rights, necessitated by the
recent change in status of Newfound-
land, site of important Gander Airport.

Official comment on the new pact was
not expected before the close of the
Eﬂrlev, which some of the negotiators

oped could be ended before the week
was out. The U. §. State Dept. delega-
tion of the conference, held in New
York, was headed by CAB member
Russell B. Adams. The Canadian group
was led by Transport Minister Lionel
Chevrier.

Main points at issue:

e Right of U. 5. lines to continue to use
Gander as a service and traffic stop on
trans-Atlantic flights.

® Third and fourth freedom privileges
for Canadian lines—respectively, their
right to bring Canadian passengers to
r:h:: U. S. and carry U. S. passengers to
Canada.

The frst of these—the Gander privi-
leze—was considered by most observers
to be Canada’s best trade in long-
expected attempts to obtain the right to
pick up passengers:

e At Hawaii on Canadian routes to New
Zealand and Australia and at Alaska on
routes to Japan and the Orient;

¢ At Boston, Philadelphia or Baltimore
on scheduled operation to Bermuda
from Montreal and Toronto;

o At Jacksonville or Miami on a route
from eastern Canada to Nassau, the
Bahamas.
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AFL Tells ALPA:
Hands Off Engineers

The month-old Flight Engineers In-
ternational Assn. went gunning for big
game in its first jurisdictional battle—
and bagged it. The executive council of
the American Federation of Labor, on
FEIA’s complaint, ordered the old and
powerful Air Line Pilots Assn. to stop
organizing flight engineers.

Even before FEIA's first meeting in

April, 1t had been granted an interna-
tional charter by AFL and jurisdiction
over all licensed flight engineers. ALPA
also holds an AFL charter, and some
time ago began working among flight
engineers on domestic airlines (Avia-
TI0N WEEK, Apr. 4),
» ALPA Moves In—ALPA chartered the
Air Carrier Flight Engineers Assn.
International and American Airlines
flight engineers voted 83-49 in a Na-
tional Mediation Board election to let
ALPA represent them. FEIA, claiming
pilot pressure on flight engineers, pro-
tested to AFL.

Mecting at Cleveland, AFL’s execu-
tive council directed ALPA to:
® Disband the Air Carrier Flight Engi-
neers Assn,
¢ Withdraw from the Mediation Board
proceeding for representation of flight
engineers of American Airlines and
United Air Lines.
® Respect the jurisdiction held by the
FEIA,

At stake is representation of flight
engineers on all domestic airlines.
FEIA's strength now is chiefly among
international carriers, TWA, AQA,
PAA, although it also has Fastern’s
fight engineers. United Air Lines is
training copilots in the duties of fight
engineers.

FEIA insists that ALPA’s move into
its territory was to make possible a svs-
tem under which copilots could shuttle
hack and forth between the righthand
seat and the flight engineer’s station,
depending upon the airline’s personnel
needs of the moment.

Under the AFL ruling, a flight engi-
neer must sign with FEIA, a copilot
with ALPA, and seniority in one union
will confer no rights in the other to the
member.

New and De Luxe

Pan American Airways, rebuffed by
the Civil Aeronautics Board on lowered
trans-Atlantic fares (AviatTion WEEK,
May 9), will swing the other way next
week 1n this one mstance:

The de luxe extra fare New York-
London flight it will inaugurate Friday,
June 10, with Boeing Stratocruisers will
vie with foreign airlines for the last
word 1n sumptuous air service. Pan Am
calls it the “most deluxe.”
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» “The President"—The traveler will
pay 310 more than the regular $350
each way when he flies on “The Presi-
dent.”

Ticket will include Sleeperette (full
reclining seat). More de luxe berths will
cost him %25 extra. A most de luxe
four-berth stateroom will be available
at $25 per berth.

PAA’s usual upper deck seating ar-
rangement on the Stratocruiser, in its
regular trans-Atlantic service starting
June 2, calls for 53 seats, but the new
interior on “President” planes will carry
39 Sleeperctte seats, in addition to 17
berths.

Staterooms are berth combinations.

The airline will offer a selection in
menus, with seven-course meals pre-
pared at the passenger’s pleasure by a
flight chef, and served on tables instead
of trays by a staff of four stewards and
a stewardess.

The Hight will leave New York for
London each Friday at 4 pm. EDT and
London for New York at T" pm. London
time.

The new luxury flight, says PAA,
means no change in the carrier's think-
ing with regard to trans-Atlantic tourist
fares.

[t has an eye on the 130,000 trav-
clers it says are expected to visit Fngland
during the 1949 tourist season.

Wright Production
Changes Announced

Wright Acronautical Corp. has made
pmdnctmn changes at its Wood-Ridge.
N. |., plant that are expected to save ap-

rmlm"ih,l‘y $1 million a month.

Chiefly involved is discontinnance of

“turbine-type”’ engine which is not
1dt:nt|ﬁr:d by the company but which
may be the T-35 turboprop. This en-
gine onginally was scheduled for in-
stallation in Boeing's B-52 but disclosure
was made some time ago (AVIATION
WeEek, Mar. 14) that the Air Force had
not ordered it into production.

Discontinuance of the turbine project
eventually may involve the lay-off of
about 450 employes.

Meanwhile, Wright is stressing pro-
duction of components for General
Electric’'s |-47 jet engine which 15 as
sembled at the recently-opened Lock-
land, O.. plant.

While the production shifts at
Wright will not immediately result in
reversal of the “trend of losses.,” Paul
V. Shields, new Curtiss-Wright chiet,
said they involve a long-term program
aimed at establishing pr{bﬁt!h]ﬂ npera-
tions. Wright Aeronautical holds more

than one-half of C-W's backlog of $146
million.

Britain’s First Jet Bomber: the A.l

(McGraw-Hill World News)

LONDON-—Britain’s first jet bomber
to fly—the English Electric A.1-—has
been ordered into quantity production.
The twin-jet medium range craft
made its initial test flight earlier this
month (Aviation WEEK, May 23).

The A.l was flown from English
IElectric’s airfield at Preston, Lancashire,
by Wing Commander R. P. Beaumont,
the firm’s chicf test pilot.
P Powered by Avons—Power for the
craft is provided by two Rolls-Royee
Avon turbojets, most powerful British
jet engine yet developed. Unofhceially,
it is understood the engine delivers
around 6500 Ib. thrust.

Configuration of the A.l is conven-
tional, with straight wing, tapered on

both leading and trailing edges, and a
single hn-and-rudder.  Engines are
mounted in the wing. Eﬂr:l-.ptt i5 placed
well forward, actually in front of the
nosewheel.

Craft is expected to exceed 500 mph,,
but performance, weight and dimen-
sions are still on the secret hst.

In his recent speech in the House of
Commons, Arthur Henderson, Secretary
of State for Air, revealed that the jet
bomber was to go into quantity pro-
duction, although he did not mention
the English Electric Co. as the builder.

Iuitiﬂ] order for the development of
the plane may have been placed about
the beginning of 1945, according to
various statements pieced together from
the Air Ministry and Ministry of Supply,
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Variety of airline and
personal plane types dis-
played at Paris.

By Bovd France

{ McGraw-Hill World News)

PARIS=Two behemoths—the U, 5.
Bocing Stratocrmiser and France's even
larger SE 2010 Armagnac—set the pace
tor transports at the 18th Pars An
Show, But they left visitors with the
fcehng that the race for size m com-
msercial aireraft had just about ended.

I'ke Stratocrwser, belonging to Pan
\inerican Airwavs, convinced some air

cxperts that it comes too close for com-
fort to the point of diminishing returns.
\irlmes however, judging by their or-
ders, seem to think otherwise. So do
some  manufacturers, both  American
and Furopean, who seem to be pegging
future plans on anticipated widespread
use of huge transport aircraft,

» Prototvpe Has Flown—The Armagnac
s the first long distance commercial
plane of mternational class produced m
I'rance since the war. While only the
prototype has flown, Air France has
ordered 15 for its Paris-New York run.
The Armagnac is the French counter-
part of the Constellation—but munch
bigger,

Gross weight of the craft i1s 73 metne
tons (about 161,000 1b,) and pavload is
cight metric tons (about 17.500 1b.).
Span is 164 ft.; height, 44 ft.; length,
129 ft. It carries 94 passengers.

Cruising speed fully loaded at 15,000
ft, (at 1750 hp. per engine at 21375
rpm.) 15 300 mph. Range 15 2500 miles.
Power 15 supplied by four Pratt & Whait-
nev R-4630s, developing 2650 hp. at
2550 rpm. at 6000 ft., and 3200 hp. at
2700 rpm. at takeoff.
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Cabin of the Armagnac 1s sound-
proofed and pressurized, Front and rear
portions of the cabim are separated by a
pantry and a bar,
® Breguet 761—Breguet has stuck to
tried and true designing in its model
761, shunning innovations in order to
gct the ship into production as soon as
possible. Both the Air Ministry and Air
France have high hopes that the 761
will prove well htted for French colonial
rimns, '

The craft has a span of 136.5 ft.

length, 94.2 ft.; height, 27.2 . It is
powered by four Gnome-Rhone 14Rs.
Forward wing edge 15 heated by exhaust
gases to prevent icing. T'op speed of the
761 at 20,000 tt. 15 275 mph. With a
pavload of 14 metric tons (about 30,500
Ib.) the craft can carry 101 passengers
sitting: 26 reclining.
e SO 30P—Air France is counting on
the 50O 30P—the Bretagne—to replace
1DC-35 on its Continental runs. The
carricr has ordered 25 of these light
transports, and the Air Ministry has or-
dered 40, Another batch has been ear-
marked for export.

The Bretagne carries 37 passengers

and 15 powered by two Pratt & Whit-
nev R-I800 B-43 engmes, developing
2030 hp. at 2700 rpm, at takeoff. Cruis-
mg speed at 20,000 ft. is 275 mph,
Span is 58.21 fr.; length, 62.1 ft.; height,
13.4 ft. Gross weight is 18 metric tons
(about 39,6580 1b.).
e 50 95—The SO 95, desirned for short
commercial hops, has a range of 500
miles and carries six or seven passen-
gers, Cruising speed at 3000 ft. is 200
mph. Gross weight is 12,000 1b, The
craft s powered by two Renault 125,
developing 390 hp. at 3100 rpm.. and
380 hp. at takeoff.

Span is 39 ft.; length, 40.7 ft.; height,
13.6 ft. The SO 95 is now in mass
production,

e Breeuet §925—Breguet’'s 5925 Mer-
cure i a small, fourengine transport
with a 25,000 1b, emptv weight and a
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Breguet 8925

Breguet 761

gross of 35,130 1b., inclnding an 8000
Ib, pavload. It carries a three-man crew.
The Renault engine develops 580 hp.
at 3300 rpm. for takeoff,

e Fouga CM-101-The Fouga CN-101
15 a4 twm-cngine version of a troop glider
design and embodies a combination
metal and wood construction. The craft
has a normal weight empty of 10,050
Ib., and weighs 15,544 1b. fully loaded
for a 6000-mi. flight with 12 passengers,
a crew of two and a 1022 1b, cargo load.
Span is 87 ft., length 583 ft., height 19
ft.

The Fouga cruises at 150 mph. at
6500 ft, on 375 hp. at 2900 rpm. from
cach engine.

» Lightplanes—The French launched a
Hock of lightplanes at the Air Show, hut

many carried pricetags that placed them
slightly  out-of-grasp for the average
F.uropean,

® Norecrin—The Norecrin, perhaps the
best known and best of the postwar
lightplanes, sclls for $7000. The craft
15 a four scater with retractable landing
gear, and cruises at 135 mph, About
250 have been sold.

The SIPA 90, in the 75 hp. class,
sells for $6000. About 200 have been
ordered for aero clubs. The four-place
Courlis sells at about 511,600.

e 50 7060-Sharp clean lines made
the SO 7060 a standout among the
I'rench lightplanes. The craft has a
range of 500 miles, top speed of 120
mph., cruising speed of 110 mph., and
ceiling of 15,000 ft. The SO 7060 is
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powered by a Walter 105 hp. engine,
and is of all-metal construction.

The price, when production plans are
finalized, will be about $6000.

While the French exhibit was by far
the most extensive of any country repre-
sented, the Grand Palais and the
sprawling Esplanade des Invalides, just
across the river, also contained impres-
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Interior view of the Grand Palais, showing lightplanes

L |

sive exhibits of Italian and Czech air-
cratt.

> Other Countries—In the Italian dis-
play, Mreda presented a cross-section of
its four-engined BZ 308, designed for
trans-Atlantic service. Macchi exhibited
its MB 308 touring plane, which is
made m both a land and hydroplane
version. Fiat displayed its G59 trainer;

Piaggio, its twin engine amphibian; Am.
brosini, its four seater S1001 Grifo
touring plane.

The Czechs, in a lightplane fly-in, ex-
hibited the four-place twin engine Aero
45, the Bonzo M3, and the two-place
Skaut M2 and Zlin 22. Fokker, the
Dutch aircraft manufacturer, exhibited
the 5 11 and S 12 trainers.

The U. S., which had no planes in
the 1946 Air Show, had, in addition to
the Stratocruiser, three versions of the

Lockheed Shooting Star, a Convair-
Liner, a Beech Bonanza and Mentor

trainer, and several Douglas models
» British Vampire—Britain's star con-
tribution was the Vampire which re-
cently flew from Paris to Cannes in 45
min. An impressive battery of British
turboprops was also on display—Arm-
strong-Siddeley's Python, Mamba and
Deuble Mamba, and the Bristol Pro
teuns.

Belgium, which usually is represented
at the Aeronautical Salons, was absent;
Switzerland and Turkey, both of which
were not counted on to exhibit, had air-
craft on display this year. Sweden,
which has been making known exten-
sive export plans, failed to exhibit,

The Show was international in name
(official title: 18th International Aero-
nautical Salon) but the bulk of displays
belonged to France. The fact that few
people were disappointed in the Salon
may be considered no small tribute to
France's efforts to re-evaluate and re-
afhrm its aircraft manufacturing prowess.
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Douglaos D-6 Engine Mounts

—with the famous Self-Locking Red Elastic Collar that
protects permanently against IMPACT! VIBRATION!

The NEW ESNA High Strength-Double
Hex Nuts have been scientifically engi.
neered to accomplish distribution of thread
load with minimum weight and wrench di-
ameter. They develop 185,000 psi. min. in
NAS high strength aireraft bolts, and are
completely interchangeable with existing
internal wrenching nuts; vet their double
hex design permits a weight reduction of
6650, and a height reduction of 509%. The
engine mount fttings of the DC-6 shown
above clearly illustrate how fitting size can
be reduced. Similar design advantages can
be gained for such problems as
edge distance, nut spacing and
flange width, Of great importance

INTERNAL
WRENCHING

5

PRODUCTS O F: ELASTI1C
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maintenance-wise is the fact that no spe-
cial wrenches are required —any socket
wrench will do,

Further—like all Elastic Stop Nuts—the
NEW High Strength Nut remains self-lock-
ing in both fully seated and positioned set-
Lings.

HERE'S A CHALLENGE: Send us complete
details of vour toughest bolted trouble
spot, We'll supply test nuts—FREE, in ex-
perimental quantities. Or, if you want
further information, write for literature.
Flastic Stop Nut Corporation of America,
Union, New Jersey., Representa-
tives and Agents are located in
many principal cities,

NUT DESIGN
CUTS SIZE AND WEIGHT OF
AIRFRAME COMPONENTS

THE RED ELASTIC COLLAR 15 VISIBLE
EVIDENCE OF LOCKING SECURITY

fic, it provides these 4 outstanding
fealures:

1. Protects ogoinst nuts loosening
due to VIBRATION

2. Keeps locking threods CORRO-
SION FREE

3. Provides for accurate BOLT
LOADING

4. Seals agoinst LIQUID LEAKAGE
long the bolt threads.

Threadless and permanently elas- I

io
| AMND IT IS RE-USABLE |

EIASTIC STOP NUTS
C-ﬁ.‘:? ANCHOR WING m i @ .

S TOP NUT CORPORATION OF AMERICA
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A&\ IR RESCUE

Over laraway jungles, deserts and mountains, helicopters of the USAF Air Rescue
Service have flown in search of stranded airmen and passengers. The helicopters
got there because they have been given a "mother™ ship—the Fairchild Packet—
that transports them over distances far beyond their range. Thus, our Air Force has
added a new ability to the versatile Fairchild Packet—inereasing the importance of

its part in the development of modern airborne military tactics,

Divisions: Falrehild Aircralt, Hogersiown, Md.

20

Al-Fin, Farmingdale, M, Y.

AIRCHILD

i tt ]
= 1 I - -
e v ¥
_:- e L A gl ..'l!"-..l
Mission of Merey—Air Rescue personnel load a hel-
copter into the spacious cargo hold of a Faireluld Packet.

ENGINE AND AIRPLANE CORPORATION
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y.
Ranger Aircraft Engines, Farmingdals, M. Y, . Mepa. Ook Ridge, Tenn, = Fairchild Pilgtless Plone, Farmingdals, N, Y.
Bubtidiaries Stralos Corporation. Farmingdale, M. Y. ®  Durameld Aircralt Corparation, Mew York 20, M. Y.

AVIATION WEEK. May 39, 1949

FINANCIAL

Cargo Lines Look to Financing

Certificated freight lines, encouraged by recent CAB
decision, may present new field in public securities.

A new chapter in public fAnancing
may soon be written as the recently
certificated cargo lines attempt to aug-
ment their capital resources. This may
gﬂve necessary as these carriers prepare

r a full-scale expansion of their oper-
ations.

Indeed, the Civil Aeronautics Board
majority decision is designed to facili-
tate such action. CAB said: “. . . The
specific authority of fixed duration, pro-
vided by a certificate, should permit all-
property carriers to establish more easily
stable relationships with financial in-
stitutions for the provision of necessary
capital.”

While certificate duration is only five

vears, these franchises will unquestion-
ably be advanced as intangible assets
of inestimable value in any public se-
curity flotations.
» Jones' Dissent—CAB member Harold
Jones, vigorously dissenting, imphed
that the awards to the cargo carriers
imperiled certificated passenger airlines.
His statement highlighted the import-
ance attached to the Board's certihcate
of public convenience and necessitﬁ.

Jones declared: “In reliance on this
covenant, the airlines, the investing pub-
lic and government and private lending
institutions, as of Sept. 30, 1948, have
loaned or invested in excess of $350
million. Their protection was the prom-
ises contained in the Civil Aeronautics
Act and the integrity of the quasi-judi-
cial agency set up by Congress. . . The
most important purpose of the Act was
to assure security and stabilitv, The
provisions relating to the issuance of cer-
tificates of public convenience and
necessity were believed to give us this
assurance.’’

Despite the fundamental implica-

tions involved, the cargo lines appear
here to stay—once CAB’s tentative de-
cision authorizing their operations is
made final. This is expected in time
to permit the all-cargo carriers to launch
fu]Es::a]e operations by June 24.
» Speculator Bait—Immediately  after
World War 11, airline shares enjoyed
immense speculative popularity. An
aggressive underwriter who placed “air-
line” in the name of a newly-formed
enterprise found little difhculty in sell-
in e;EarEE to a gullible public. Only
a ventures survived, the others col-
lapsing after brief flurries,
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The sorry experiences of such hnanc-
ing ventures destroy investor confidence
in legitimate EnterFriﬁfﬁ of the industry.

Case histories of past public secunty
flotations of nonscheduled category do
not make pleasant reading. The hope
usually was advanced that the company
involved might survive until a certihcate
or franchise of some sort would be ob-
tained from a government agﬂn%}'.
> Profit Opportunity Lacking—Few of
these new stock flotations accorded the
initial purchaser opportunity for jamﬁt.
Most of these new nonscheduled ven-
tures collapsed after a brief struggle,
their securities virtually worthless, Re-
percussions of some of these deals are
still heard.

Under Van Alstyne, Noel & Co.
sponsorship, Expreso Aerco Inter-Amer-
icano issued 300,000 shares to the pub-
lic in May, 1945, at 53 per share. These
shares hit $10 per share in a very short
time. All this was done without any
record of past earnings by the company.

The carrier's operations, conducted at
a mounting defcit, subsequently con-
sumed its resources, resulting in a nom-
inal quotation for its stock. The Van
Alstyne firm is now being sued by a
number of stockholders for misrepresen-
tation.

» California-Eastern—Backers of Cali-
fornia-Eastern  Airlines did not fare
much better. If this carrier had had
sufficient financial resources, it would
have stood a better chance of certifica-
tion by CAB for all-cargo operations.
The Board examiners had so recom-
mended, but the carrier shortly there-
after sought the protection of the bank-
ruptcy courts.

en California-Eastern was frst
formed, members or friends of Lehman
Brothers reportedly purchased more
than one-half of the 150,000-share issue
at around $1 per share. The company
started operations as a contract carrier
in May, 1946. The line was merged
with Mercury Transport Corp. in Sep-
tember, 1946.

Mercury was a paper corporation
whose major asset consisted of an appli-
cation filed with the CAB in May, 1946.
The promoters of Mercury received Cal-
ifornia-Eastern stock with $52,000 par
value and assumed dominant control of
the company, becoming responsible for
its operations until virtually all of its

financial resources had been exhausted.
At the time of the airfreight case
hearing, Andre de St. Phalle and Co.,
New York agreed to undertake private
sale of an additional 495,000 shares for
interim financing. This never was done
but the record shows that public h-
nancing would be undertaken in the
event of certification. California-East-
ern stock is quoted currently around 12
cents a share.
» Certificated o Lines=The three
major all-cargo lines certificated by the
Board have all done some form of pub-
lic financing and managed to do con-
siderably better than most of their con-
temporaries who fell by the wayside.
Nevertheless, no investor in any of these
three carriers can boast of any profits.
e Slick Airways, Inc., among the invest-
ing public, has the cleanest hnancing
record of the survivors. Last reports
show about 176,000 shares of $10 par
value common stock outstanding,
owned almost entirely by the Slick oil
interests. There also are more than
$1,400,000 in 4 percent convertible
income debentures owned by private
eastern investors. These debentures are
non-interest bearing until Mar. 1, 1950,
and convertible into common stock up
to that date only,
e The Flying Tiger Line started domes-
tic cargo service as National Skyway
Freight Corp. in July, 1945. In April,
1946, 500,000 shares of new common
stock were marketed at 55 per share to
the public, net proceeds to the company
being $4.30. A total of 726,000 share
currently is outstanding, with a market
quotation of around $1.50 per share.

e UU.S. Airlines, Inc., began domestic
services in December, 1945, In June,
1946, company sold 900,000 shares of
new stock at $3.25 per share, realizing
$2.75 per share after underwriting com-
missions. There now are 1,500,000
shares outstanding with a current mar-
ket quotation of 50 cents per share.
There also are 300,000 stock purchase
warrants outstanding exercisable at
$3.25 per share, originally issued to the
underwriter and company sponsors.

Largely due to the pioneering nature
of their activities, none of these three
carriers can report a net proht from its
cargo operations. Accordingly, any new
financing that may be attempted must
be predicated upon future prospects.
This promises to invite a searching ap-
praisal from any sophisticated investor
in light of the past hnancing record.

There will be those observers, never-
theless, who will point to the initial fail-
ures of the forerunners of the presently-
certificated passenger airlines and their
past successful financing operations. It
is this sort of atmosphere which will
nurture any subsequent ser.:urit%' flota-
tions of the newly-certificated all-cargo
lines. —Selig Altschul
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KEEP AHEAD WITH
GENERAL ELECTRIC
AIRCRAFT INSTRUMENTS

His company buys only “custom-built" position indicators. Sure, in a few coses
it is necessary to have indicators specially designed and constructed. What Everson
doesn't realize is how much time and money they could save by using G-E standard-

ized indicators for all normal requirements. But . ...

His boss specifies the new G-E standardized (ex-
cept for special dial designs) indicators , . . . for
almost all jobs: wheels, flaps, trim tabs, etc. The local

G-E engineer has explained how these instruments
help him reduce initial, stocking, and maintenance
costs; get eorly deliveries; and meet government
specifications. They also maoke model identification
simpler. In addition, G-E standardized position indi-
cators are now being hermetically sealed to in-
crease their life and to prevent possible malfunction-
ing because of detrimental environment conditions.

PLAN NOW, TOMORROW'S INSTRUMENTS ARE BEING DEVELOPED TODAY!

Today's instruments are good. But, General Elec-
tric 1s continually striving to make them better. Many
new designs are in development at present. The sav-
ings in size, weight, and maintenance costs, and the
increased accuracy and reliability can be yours if
you plan now. Let us fit your particular requirements

into our development of new instruments. See your
nearest G-E representative for information on specific
mstruments and instrument systems. If vou don’t
know his address, write to Apparatus Depariment,
General Electric Company, Schenectady 5, N. Y.

GENERAL @3 ELECTRIC
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“Get-Ready” Cost: $20 Million

USAF will spend biggest part; $13 million will go for
Phase III contract high production studies.

By Robert Hotz

Approximately 520 million will be
spent during fiscal 1950 on mndustnal
mobilization of the Amerncan amrcratt
mndustry.

USAF will spend the lion’s share
with $16 million earmarked in its fiscal
1950 budget for that purpose. This is
exclusive of personal pay and travel
costs,

The Navy has approximately $4 mil-

lion for similar activity on aviation.
» Contract Flum—Biggest plum for the
industry will be some $13 million to be
spent for Phase III contracts with indi-
vidual manufacturers for high volume
production studies to be made of their
products.

USAF will spend about $11.6 million
on Phase 11l contracts with 51.4 mil-
lion from the Navy.

USAF will aim its next batch of
Phase 111 contracts at aircraft engine
and components manufacturers in an
cffort to alleviate partially anticipated
bottlenecks in those helds. USAF con-
tracted for its high volume production
studies on airframes with funds appro-
priated in 1947 and 194S. These con-
tracts called for production studies on
the following airframes:

Beech—C-45, T-7, T-11

Bell-FH-12A. H-13

Boeing—B-50, B-54

Convair—B-36.

Fairchild—C-52, C-119, T-31]

Lockheed—F-5(

North American=T-6, I'-56. TF-51,
I'-82, B-45

Republic—I"-54

Navy has conducted studies for
USAF on the Grumman SA-16 am-
phibian rescue plane,

Largest slice of the fiscal 1950 USAF

Phase I1I contracts will go to engine
manufacturers. These contracts will go
to:
e General Electric (and its subcon-
tractors)—5525,000 for high volume
production studies to be made on the
]-47 turbojct.

This engime is used in production
versions of the B-47 and B-45 bombers:
the F-86 fighter; and as auxiliary power
on the B-36 homber.

e Allison division of General Motors—
51,350,000 for similar studies on the
J-33 centrifugal flow turbojet and the
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J-35 axial Aow turbojet. The J-33 is used
on the F-80, F-94 and TF-80. The J-35
powers the F-84 fighter.

e Pratt & Whitney—55800,000 for pro-
duction studies on the J-48 turbojet and
$300,000 for studies on the R-4360
(Wasp Major) piston engine. The J-48
15 a Pratt & Whitney version of the
British Rolls Royce Tay turbojet and
will power several of the new USAF
hghters.

Wasp Major currently powers most
of the USAF heavy transports and the
B-36 bomber.

Total of $155,000 will be used for
production studies of other engines to
be used on USAF trainers.

In addition Phase IIT contract funds
will be allocated for the following
studies:

Propellers—51,219,619.

Fire Control Systems—52,225,000.

Bombing Systems—$765,000.

Bomb Sights—5352,500.

Radio and Radar—5828,750,

Landing Gears—5453,500,

Turbo-Superchargers—5$178§,500.
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BANSHEE’S “WAILS” GET

This portable test stand for checking jet
engines prior to installabion in airframe of
FZH-1 Banshee was constructed by Me-
Donnell Aircraft Corp. technicians to speed
production schedules. Use of device cuts
6-8 hr. from time required for readying
plane for flight, obviates necessity of tying
up craft while tests are conducted. Stand

PRE-I

Test Equipment—576,500.
Auto-Pilots—5137,500.
Instruments—5114,750.

Ground Handling Equipment—565,-
880,

Other USAF industrial mobilization

allocations include: $435,000 to con-
tinue existing preparedness contracts;
$750,000 for resource requirement data
on manpower, machine tools, etc;
$150,000 for purchase of basic studies
on expansibility of industry, planning
factors, ete.; 555,000 for protection of
industry in wartime; $400,000 for pur-
chase of engineering and technical serv-
ices on studies of new industrial tech-
niques, analysis of planning data and
development of new manufacturing
equipment, 51,625,000 for mamtenance
of stand-by plants; and 52,521,000 for
acquisttion of reserve machinery and
equipment.
» Navy Studies—Navy spent $1,002,359
out of fiscal 1949 funds for a high vol-
ume produchon study on the Lockheed
P2V patrol homber series and $1,733.-
641 for a similar study on the Westing-
house ]-34 turbojet engine series. In
fiscal 1950, Navy plans to spend $1,436,-
000 for Phase IIl contracts on a new
airframe (probably the McDonnell Ban-
shee or the Grumman Panther) and an-
other turbojet engine (probably the
Westinghouse |-40).

Balance of the Navy allocation will
be spent for: stand-by plants, $120,000;
machine tools and production equip-
ment reserve, 51,.146,000; plant utiliza-
tion studies. $354,000; and industrial
resources studies, S844.000.

- 1

- &
--‘
o

P
-

l'..;-_

L

- i :: 3
i'J 1"' = . iy & '. L
o i it L ' R
= L AL LN - i
] o .- e

=y

s e e
NSTALLATION CHECK
mounts two Westinghouse J-34s and com-
plete Banshee instrumentation. Special in-
struments indicate fuel pressure drop over
filter elements and No. 1 bearing tempera.
ture—data not normally available from
craft's standard instruments, Fuel supply is
from 100-gal. gravity tank. Governor or
fuel control difhiculties are detected quickly.
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AFF Will Bolster
Lightplane Market

Important secondary market for per-
sonal aircraft will continue to be pro-
vided by the Army Field Forces through
off-the- shElf urchases of commercial

planes for mllptar}r uses.

Maj. David G. Cogswell, AFF Air
Dmsmn Development Section, Ft.
Monroe, Va,, recently outlined to per-
sonal aircraft engineers at the Institute
of Aeronautical Sciences meeting at
Wichita main requirements for light
planes suitable for military use.

» Specifications Given—Requirements
include:

® Dependability und=r all operating
conditions. :

e Good visibility, particularly forward
and downward,

e Good safe short-field performance.

e Sufficient gross weight and space to
carry required loads.

The AFF representative suggested
periodic evaluation of commercial
planes for military uses, to be held in
early spring to allow manufacturers to
prepare for slack winter season.
> Service Test—He recommended a pro-
gram under which Army would service
test two or three of each of the best
models in the evaluation, then procure
the best planes on a three year program:
one year Fur interior Regular Army units,
next year for overseas Regular Army
units and the third year for National
Guard and Reserve requirements. Geo-
graphical separation of models, to lessen
spare parts problem was recommended.

Plan was also suggested to focus Army
development funds on improving light-
plane components, such as powerplants,
lightweight starters, generators, batter-
ies, adjustable or constant speed pro-
pellers, high lift and glidepath control
devices and radio.

Main needs for improvement indi-
cated by unsatisfactory service reports at
Air Materiel Command, include: better
and more efficient powerplants; im-
proved flotation for takeoffs in sand and
mud; more attention to ease of mainte-
nance including such items as self-lock-
ing drain httings, quick disconnects,
ready access to engine compartments,
fuel and oil re-fuelling points; improved
eground handling characteristics; and
provisions for quick dis-assembly and
change of major assemnbly.

Canadian Chutes

[rving Air Chute Co. Inc.,, plans to
construct a new addition to its plant in
Ft. Enie, Ont. It will “nearly double”
factory’s present output, when com-
nleted. Addition to Ft. Erie factory is
being erected in anticipation of more
parachute orders from the Royal Cana-
dian Air Force and Army,
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Latest Air Force

Air Materiel Command procurement Di-
vision makes available to AviaTion WEEEK
the latest bid awards, shown on this page.
Requests for further information should be
addressed to Contracting Officer, AMC,
Wright-Patterson AFB, Dayton, Ohio, at-
tention: MCPPSX72, (AMC will resume in
July the issuance of data on invitations for
bids,)

Abstracts of Bid Awards

For cnshioned head rests (49-1017)

Featherlike Pneumatic Co., Loz Angeles,
on A bid of $5763.51.

For 3007 Igth. hose (49-1134):

B, F. Goodrich Co., Akron, on a bid of
§29,280.80.,

For wax (49-1143):

Companies sharing—E. A, Bromund Co.,
New York, on a bid of 22i161.60; Simoniz
Co.,, Ine.,, New York, on & bid of $486;
stevenson Brothers & Co., Philadelphia, on
a bid of 3$3786.42, and United Chromium,
Inc.,, New York, on a bid of $38485.

For nlreraft enamel (49-1361) :

Companies sharing — Sherwin-Willlams
Co,, Cleveland, on a bid of 3$85772.52;
Capitol Paint & Varnish Works, Inec,
Brooklyn, on a bid of 2628650, and Pitts-
burgh Plate Glass Co., Milwaukee, on a
bid of $153.

For alominum alloy tubing (49-1366) :

Companies sharing—Williams & Co., Inc,
Cinecinnati, on a bid of $7222.39, and Re-
vere Copper & Brass, Inc, Detreoit, on a
bid of $7096.71.

For 20,660 Ib. wool, steel (40-1375) :

Brillo Mfg., Co., Inec., Brooklyn, on a hid
of 34947.60.

For cellulose thinner (49-1386):

Companies sgharing—Atlas Powder Co.,
North Chieago, TIL, on a bid of $11,251.26:
Commercial Chemical Co,, Cincinnati, on a
bid of $7354.16; George Senn, Inc., Phila-
delphia, on a bid of $52,768.36; Hydrosol,
Inc.,, Cicero, 1ll., on a bid of $63.443.52,
and Indianapolis Varnish Co., Indianapolis,
on a4 bid of $99,.801.98.

For nuts, loeck & nuts, plain (49-1420) :

Companies sharing—Aero Bolt & Screw
Co., New York, on a hid of $1402.99 : Michi-
gan Bolt & Nut Co,, Inc., Detroit, on a bid
of $2383.256; Factory & Yard Supply Co.,
New York, on a bld of $26.25: Natlonal
Screw & Mfg., Co., Cleveland, on a hid of
£280.90;: Ailr Assorintes, Inc., Teterboro,
M. J., on a bid of $320; Continental Screw
Co., New Bedford, Mass., on & bid of $100,
and Specialty Assembling & Packing Cao.,
Hrooklyn, on & bid of $165.

For self-locking nuts (49-1444) :

Companies sharing—Elastic Stop Nut
Corp., Union, N. J., on & bid of $28,731.18:
Alr Associates, Ine.,, Teterboro, N. J., on
a bid of §8850.40, and Tinnerman Products,
Ing,, Cleveland, on a bid of 2125.11.

For 850 parachute assemblies (40-1446) ;

Irving Air Chute Co., Inc.,, Buffalo, on a
bid of $130,088.35.

For photographic film paper (49-1449) :

Companies sharing—Easiman Kodak Co.,
Rochestar, N. Y., on a bid of $3960; E. I.
DuPont de Nemours, & Co., Ine, Wilming-
ton, on A bld of 3¥4575.42; Halold Co.,
Rochester, N. Y., on a hid of 210,070, and
Anken Chemical & Film Corp., XNewton,
N. J, on o bid of $5281.30,

For luminous material (40-1452) ;

Canadian Radium & Uranium Corp., New
York, on a bid of $33.41%0.

For lubricating pump (49-1465)

Lincoln Engineering Co., St. Louis, on a
bid of §13,296.

For 130 lenses (49-1484):

Companie=s sharing—Enastman Kodak Co.,
Rochester, on a bid of $11988, and Buhl
Optical Co., Pittsburgh, on a bid of §1458.50.
For G856 photographic safelights (49-1508) :

Flastman Kodak Co., Rochester, N. Y., on
a bid of §6206.85.

Bid Awards

For 20 testers & technical data (49-1531):

Ram Meter Service, Ferndale, Mich.,, on
a bid of $18,300.

For taxl reflectors (49-156456):

Minnesota Mining & Mfg., Co., St. Paul,
on & bid of $22,512,

For ball bearings (49-1828) :

Companies sharing—Barden Corp, Dan-
bury, Conn., on a bid of $§41,250, and Gen-
eral Motors Corp., Bristol, Conn., on a bid
of $93125,

For polychloroprena (49-1684) :

Companies sharing—General Cable Corp.,
Cincinnati, on a bid of $25,540: Collyer In-
sulated Wire Co.,, Pawtucket, R, I, on a
bid of $17.300, and United States Rubber
Co., Bristol, R. I., on a bid of §$28,325.
For rubber sponge (49-1604) :

Van Cleef Brothers, Inc., Chirago, on a
hid of $3331.25.

For 620 domes (40-1600) ;

Companies sharing — Beech  Alrcraft
Corp., Wichita, on & bid of $15,242.95, and
Steiner Plasties Mfg., Co., Inc., Long Island,
N. Y., on a bld of $8455.

For 1 oscillogeaph (49-1222):

Hathaway Instrument Co,, Denver, on a
bid of $T7250.

For casing nssemblies (40-1269) :

Companies sharing—Apex AMachine &
Tool Co., Dayton, on a bid of $§1575; Burke
Mfg. Co., Cincinnati, on a bid of $1060:
Deutsch [:‘u_, Loas Angeles, on a bid of
$830.24; Elastic Stop Nut Corp., Union,
N. J., on a bid of $5255.50; Boots Alreraft
Nut Corp., Stamford, Conn.,, on a bid of
$14593.75; Irvin W. Masters, Inc., Burbank,
on & bid of $952.50; Formica Co., Cincin-
nati, on a bid of :880: Gaveco Laboratories,
Inc,, New York, on a bid of $§1210; Ameri-
can Chain & Cable Co,, Inc., Detroit, on a
bid of %1140, and Sanford Alircraft, Inc.,
Inglewood, Calif., on a bid of $133.90.
For 8%4 lnmps & desks (4P-1335):

Companies sharing—Herco Art Mig., Co.,
Washington, Th, CC,, on a bid of $3260, and
Art Specialty Co., Chicago, on a bid of
§576.70.

For chemicals (49-1347) :

Companles sharing—Octagon Process,
Inc.,, Brooklyn, on a bid of $1714.26; Mal-
linckrodt Chemical Works, St. Louis, on a
bid of $18,008; Prepared Photochems Co.,
Orange, N. J,, on a bid of $18,660.21, and
Eastman Kodak Co., Rochester, on a bid
of 4380,

For 68 test stands {(49-1464) :

Denison Engineering Co., Columbus, O,
on a bid of $220,864.

For 1162 photographic equipment (49-1473) ;

Companies sharine—Wollensak Ontlieal
Co., Rochester, on a bld of $5800; G. Gen-
nert Inc, New York,, on o bid of $2135.21,
and Eastman Kodak Co., Rochester, on a
hid of $1439.85.

For lens (49-1498) :

Camera Equipment Co, New York, on
a bid of $4095.

For hydrogen peroxide (48-1582) ;

Companies sharing—EB., R. Elk & Co., Inec,,
CGiarfield, N. J,, on a bid of §7880, and City
Chemileal Corp.,, New York, on a bid of
$9150.

For polishing compound (4B=1720):

Companles sharlng—Lesa Mfg., Co., Ine.,
Waterbury, Conn., on a bid of $315, and
Engis Equipment Co., Chicago, on a bid
of $2486.54.

For synthetie rubber sheet (40=-1758)

RQuaker Rubber Corp., Philadelphia, on a
bid of $2526.65.

For B20 spotlight assemblies (49-13%4) :

Standard-Thomson Corp., Dayton, on &
bid of $6043.40,

For 100,000 1b, strapping steel (49-1467) :

Crerrard Steal Strapping Co., Chicago, on
A bid of $3000,

For tape (19-1227):

Armstrong Cork Co,, Lancaster, Pa., on
a bid of $3567.50.

For 3787 chair cabinets (49-1020) :

Companies sharing—MeConnaughey Sta-
tioners Inc., Springfield, O., on & bid of 321,
933 ; Foth Office Equipment Co., Davton, on a
hid of $34,450, and International Business
Machines Corp., Dayton, on a bid of $3281.25,
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Contracts Open to Renegotiation

National Military Establishment lists companies with
AF and Navy orders subject to price redetermination.

National Military Establishment has
compiled a list ot all Air Force and
Navy contracts let betwcen May 21,

1948, and Dec. 31, 1948, that are spe-
cifically subject to the Renegotiation
Act of 1948.

Aviation WEeEk is publishing the
complete list, as issued, in installments,
the first of which appeared last week.
The second installment follows.

Final authonty on whether a con-
tract will or will not be subject to re-
negotiation will be the Military Rene-
gotiation Policy and Review Board.
Omission from the list of a contract
subject to renegotiation will not exempt
contractors from provisions of the act,
nor will inclusion of a contract auto-
matically make a contractor liable under
the act.

Borg Wamer Corp., Cleveland—Pesco
Products division: N3538-8862, N3§35-
5865, N38359124, N38359447, N3835-
0518, N3835- 9845, N38359860, N3835-
1005, N3835-10124, N3835-10164, N3835s-
10713, N3835-11947, N3I83S. 132064,
N3835-13228, N3835-13893, N3835-10361,
order (33-038) 49-886, order (33-035)49-939,
order (33-038)49-354, order (33-038)49-423,
order (33-038)49-769, W33-038 AC 22419,
order (33-038)49-200.

Pesco Prodiucts division: N3835-8862,
N383S-8865, N38359124, N3E35-9447,
N3§835-9518, N38350845, N3I835.9860,
N3835.10605, N3535,10124, N3§835-10164,
N38358-10713, N3835-11947, N3835-13264,
N3835.13228, N3835-13893, IN3835-10361,
order (33-038)49-886, order (33-038)49-939,
order (33-038) 49-354, order (33-038)49-
423, order (33-038)49-769, W33.038 AC
22419, order (33-038)49-200. .

Marvel-Schebler Carb division: W33-038
AC 22598,

Bowser, Inc., Fort Wayne, Ind.: W33-
038 AC 21381,

L. S. Brach Manufacturing Corp., New-
ark 4: Order (33-038)48-3752, order (33-035)
-%Ef-é’rlﬁﬁ, W33-038 AC 22010, AF 33(308)-
418,

Breeze Corporations, Inc., Newark:
N38359057, N3835-13488, N3835-135355,
order (33-038)48-4092,

Breslee Manufacturing Co., Inec, New
York: N3835-13166. |

Bruce Payne & Associates, Inc., West-
port, Conn.: W33.038 AC 21656.

S. Buchsbaum & Co., Chicago: N3835-
12131.

Camloc Fastener Corp., New York: Order
(33-038)458-4208.

Cannon Electric Development Co,, Los
Angeles: W33-038 AC 22282, W33-038
AC 22510, AF 33(038)-163,

Capewell Manufacturing Co., Hartford,
Conn.: N3835-12888, N3835-9387.

Castle Hills Corp., Piqua, Ohio: Order
(33-038)49-1040.

Central Tool Co., Cranston, R. I.:
N3835-13781.
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Champion Spark Plug Co., Toledo, Ohio:
N383S-13630.

Chapin, Charles E., Co., Inc., Ruther-
ford, N. J.:.N3835-13736.

Chicksan Co., Brea, Calif: N3835-
12698.

Clare, C. P. & Co., Chicago: Order (33-
038)49-727.

Clark, David, Co., Inc., Worcester, Mass.:
W33.038 AC 22234, order (33-038)45-
4081.

Clark, W. L. M., Inc,, St. Louis, Mo.:
W33.038 AC 21372,

Cleveland Pneumatic Tool Co., Cleve-
land: N3835.8666, N3835-9914, N3835-
11048, W33-038 AC 22258.

Collens Instrument Co., New York:
N3835-11154.

Collins Radio Co., Cedar Rapids, Towa:
NOA(S) 9972, NOA(S) 10056, N3835-
11929,

Columbus Engineering Co., Columbus,
Ohio: N35835-10483, N3835-12414.

Comtor Co., Waltham, Mass.: N3835-
10425.

Consolidated Vaultee Corp., San Dicgo:
NOA(S) 7222 amendment No. 30.

Continental Motors Corp., Detroit: Order
(33-038)48-3961, order (33-038)48-4206,
order (33-035)48-4267.

Control Instrument Co., Inc., Brooklvn,
N. Y.: NOA(S) 10069,

Comelins  Co., Minncapolis, Minn.:
N3838-10809, order (33-038)48-3036.

Cornell Aeronautical Laboratory of Cor-
nell Research Foundation, Buffalo, N, Y.
NOA(S) 8289,

Crystal Products, Inc., Kansas Citv, Moo
W33.038 AC 21186.

Clyne Manufacturing Co., Indianapolis,
Ind.: AF 33(038)-142.

Curtiss-Wright Corp., Columbus, Ohio:
NOA(S) 7988 amendment No. 14

Airplane division: NOA(S) 8664, NAO(S)
9165,

Propeller division: N3835-9871, order (33-
038)48-3814, W33-038 AC 21379, W3s-
038 AC 21694, W33-038 AC 22303,

Danbury-Knudsen, Inc., Danburv, Conn.:
N156s-265067, Order (33-035)49-194,

Davis Plywood Corp., Cleveland, Ohio:
Order (33-038)48-4170,

Dayton Aircraft Products Co., Davton,
Ohio: Order (33-038)48-3935.

De Jur Ansco Corp., Long Island City,
N. Y.: Order (33-038)49- 'f'hﬂ Order (33
38)49-417.

Delron Co., Inc., Order (33-055)49-2292.

De Mormay-Budd, Inc., New York, N, Y.
N383s-8503.

Detroit Gasket Manufacturing Co., De-
troit, Mich.: AF 33(038)-220.

Dial Light Co. of America, Inc., New
York, N. Y.: W33-038 ac 22181, W33.038
ac 22179, W33-038 ac 22497.

Dill Manufacturing Co., Cleveland, Ohio:
W33.038 ac 22107.

Dome & Margolin, Bethpage, Long Is-
land, N. Y.: NOaf(s) 10135,

Douglas Aircraft Co., Inc,, Santa Monica,
Calif.: NQa(s) 9027 Amcndment No. 6-

Letter of Intent, NOa(s) 6339, NOa(s)
7980 Amendment No. I, NQa(s) 9989,
W35835-0036, N383s9114, N3835-9271,
N383s- lﬂiﬁﬁ "'-HESHEIS'H N383s-13955,
N383.5-8173, Order (33-038)49-892, N383s

9919.
Dreis & Kump Manufacturing Co., Chi

W33-038 ac 21301.

¥ 13:] Signal Corp., Moline, IlL.: N 383s-
IHEI;lstr:m Industries, Inc., New Haven,
Conn.: N383s-8938.

Fastern Iron & Metal, Los Angeles,
Calif.: W33.038 ac 22183,

Eastern Specialty Co., Philadelphia, Pa.:
N 38 3s- ]E:r}:r

Fastman Kodak Co., Rochester, N. Y.
Order (33-038)49-1085.

Edo Corp., College Point, Long Islknd,
N, Y.: NOaf(s) 9760.

Fdison, Thomas A., Inc,, West Urange,

N, T :-535 10263,

llmr Inc., Chicago, Il: NI163s-2216,
W ﬁlﬂE ac ZIEE-EI W33.0358 ac 215803,
W33.038 ac 22120, 1

Flastic Stop Nut Corp. of America, Union
N. |- AF 33(038)-46.

Electric Storage Battery Co., Philadel-
phia, Pa.: N8sa-3370. |

Electrol, Inc., Kingston, N. Y.: N383s-
0779. N383s-10360, N383s-10467. N353s-
10760, N383s-13043, N383s-12450.

Electromac Associates, Richland, Wash.:
Order (33-038)48-4031.

Elgin National Watch Co,, Elgin, IlL:
Order (33-038148-3794.

Emerson FElectric Muanufacturing  Co.,
St. Louis, Mo.: NOafs) 10117.

Engineering & Research Corp., Hyatts-
ville, Md.: N35835-11433.

Fssex Wire Corp., Fort Wayne, Ind.:
W33.038 ac 22445.

Fairchild Camera & Instrument Co.,
Jamaica, N. Y.. Order (33-038)48-4318,
Order (33-038458.4331, W33-038 ac 21315,
W33.038 ac 22092. |

Fairchild Engine & Airplane Corp., [lag-
erstown, Md.: NOafs) 6323,

Federal Communication Laboratory, Inc.,
Nutley, N, T.: W33-038 ac 21375,

Federal Telenhone & Radin Corp., Chf-
ton. M. J: N3383s-10949, Wi33.0358 ac
72Mm09,

Felsenthal, G & Sons, Inc., Chicaro, 11.:
N3835-10502. N383:-10767. N3835-8341.

Fenwal. Inc., Ashland, Mass.: Order (53-
035149-306,

Firestone Industrial Products Co., Akron,
(hio: N383s5-9308.

Firestone Tire & Rubber Co., Akron,
Ohio: NOafs) 10203, N383s-11343. ASO
Orde; Nomber—=10922, ASO Order Num-
her —10922-1. ASQO Order - Number —
10922.2. ASQ Order Nvmber 10922-4,
ASO Order Number—10072.5, ASD Order
Number—46102, ASD L]Hh' Number—
46102-102.

First Industrial Cormp., New York, N, Y.
—Micro Switch Division: W33-038 ¢
22305,

Fly By Nite, Inc: Order (330385 49-
1153,

G & O Manufacturing Co., New Haven,
Conn.: N38§3s.12650.

Gabb Manufacturing Co., Inc., East Hart-
ford, Conn.: N3583:-9120, N3§35-9169,

Garrett Corp., Los Angeles, Calif.—AiRe-
scarch Manufacturing Co., division: N383s-
0759, N383s-10288, N383s5-10516, N383s-
10612, N383s-10681, N383s-10840, N383s-
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The Douglas AD-2 is another of the famous aireraft —
both conventional and jet-propelled — which rely on
Clifford Feather-Weight All-Aluminum 0Qil Coolers.

Superior strength-weight ratio derived from Clifford’s
patented method of brazing aluminum and accurate per-
formance ratings obtained in the Chfford wind tunnel
laboratory — largest and most modern in the aeronautical
heat exechanger industry — account for the rapidly grow-
ing acceptance of Feather-Weight O1l Coolers.

Your inquiry is also invited. CLIFFORD MANTU-
FACTURING COMPANY, 136 Grove 5t., Waltham 54,
Mass. Division of Standard-Thomson Corporation. Offices
in New York, Detroit, Chicago and Los Angeles.
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The AD-2 Skyraider is the standard
carrier-based attack airplane of the
U. & Movy, Now in production aof
Douglas Aircraft’s El Segundo Plant, it
is recognized as possessing the ideal
characteristics for carrier operations.
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10979, N383s-11448, Order (33-038)49-
1170.

General Controls Co., Glendale, Calif.;
N3835-9648, N383s-12054.

Ceneral Electric Co., Schenectady, N, Y.
NOa(s) 10160, NOals) 10201 —Letter of In-
tent, NOa(s) 9517 Amendment No 1 to let-
ter of Intent, NOa(s) 9951, NOa(s) 10211,
N383:.8707, N3I83s0420  N383s-9726,
N383s-10696, N383s-11276, N383s-11308,
N383s5-11499 N3IS3:-12515, N3IRIs.13113,
N383s-134606, N383s-13549, N383s-13550,
Order (33-038)48-3790, Order (33-038)49.
167, Order (33-038)49-1163, Order (33-038)
49-436, Order (33-038)49-1077, W33-038 ac
22449,

General Motors Corp., Indianapolis, Ind.:
NOa(s) 9349 Amgendment No. 2, NOa(s)
10134, Order (33-038149.35,

Allison division: NQa(s) 9697 Amend-
ment No, 4, W33.038 ac 22220,

Aeroproducts  division: N3835-9878,
N383s-10098, W33-038 ac 22259,

Rochester Products division: N353
10211, N383s-12110, N383s5-12568,

Harrison Radio division: N383s-11451.

Packard FElectric division: Order (33-038)
49.231,

AC Spark Plug division: Order (33-038)
458-4080, Order (33-038)49-494, W33.038
ac 21420,

General Tire & Rubber Co., Akron,
Ohio: ASQ Order Number—10923, ASO
Order Number=10923-1., Order (33.038)
48-4291, Order (33-038)48-4355, Order (33-
(38)49.71.

Giannini, G. M. & Co., Inc., Pasadena,
Cahif.: W33.038 ac 21428.

Gilfllan Bros., Inc., Los Angeles, Calif.:
AF (33-038)-254.

Gill Electric Manufacturing Corp., Red
Lands, Calif.: N8sa-3367, NB3sa-3368.

Gladden Products Corp., Glendale, Calif :
N3835-0425,

Globe Corp., Chicago, 111.: N3535-13045.

B. F. Goodrich Co., Akron, Ohio: N3§3s.
8647, N38359136, N3IS83:59638, N3IRIs
9712, N383s595880, N383s-11047, N383s,
13556, N383s9344, N3I83:0485 ASO
Order Number—10924, ASO Order Num-
ber—10924-1, ASO Order Number—10924.2.
ASO Order Number—10924-3, ASO Order
Number—10924-4, Order (33-038)49-13,
Order (33-038)49-374, Order (33-038)49-
1573, Qrder (33-035)49-544, W33.038 ac
22208, - W33.038 ac 22252, W3i.038 ac
22254,

Goodyear Aircraft Corp., Akron, Ohio:
NOa(s) 10208—Letter of Intent, N3§3s-
9699, N383s-10646, W33-038 ac 21302,

Goodyear Tire & Rubber Co., Inc,
Akron, Ohio: N383s-10195, N383s-10700,
N383s-11347, N383s-12001, N353s-12413,
N3835-12421, ASO Order Number—10925,
AS0O Order Number—10925-1, ASO Order
Number—10925-2, ASO Order Number—
10925-3, ASQ Order Number—10925-4. Or-
der (33-038)48-3880, Order (33-038)49-451,
Order (33-038)48-4108, Order (33-038)49-
128, Order (33-038)49-749, Order (33-038)
49-878, Order (33-038)49-426, Order (33-
035149-495, Order (33-038)49-614, W33.
038 ac 21818, W-33.038 ac, 22008,
W-33.038 ac 22191.

Graflex, Ine., Rochester, N. Y.: Order
(33-038)49-773.

Grand Distributing Co., Dctroit, Mich.:
Order (33-038)49-179.
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Green Machine Co., Inc., Manchester,
Conn.: N383s-10837.

Greer Hydraulics, Inc., Brooklyn, N. Y.:
353513398,

Grimes Manufacturing Co., Urbana,
Ohio; N3835-9475, Order (33-038)49-934.

Grumman Aircraft Engineering Corp.,
Bethpage, Long Island, N. Y.: NOa(s)
4946 Amendment No. 6, NQals) 5449
Amendment No. 19, NQOa(s) 5449 Amend-
ment No., 20, NOQa(s) 85449 Amendment
No. 24, NOa(s) 5449 Amendment No. 26,
NQOa(s) 9651, NOa(s) 4346, NOais) 8271,
NOa(s) 8449 Amendment No. 17, NOals)
8663, NOa(s) 8663 Amendment No. 4,
NOa(s) 9403, NOa(s) 9403, Amendment
No. 2 to Letter of Intent, N383s.8524,
N353s-8725, NiIB3s-9044, N3BIs9542,
W353s-10053, N383s-10064, N383s.10290,
N383:-10685, N383s-13159, N3835-14010.

Hallett Manufacturing Co., Inglewood,
Calif.: N3835.9565, N3835-10938.

Hart, Fredrick & Co., Inc., Poughkeep-
siec, N, Y.: W33.038 ac 21864.

Hartman FElectrical Manufacturing Co.,
Mansheld, Ohio: NOa(s) 9302 Amendment
No. 3 Order (33-038)49-141, Order (33-
038)49-242, NOa(s) 9974,

Hartzell Industries, Inc., Pigua, Ohio:
Order (33-038)48-4082, Order (33-038)49-
1041.

Heli-Coil Corp., Long Island, New York,
N. Y.: N383s5-9560,

Henry, Paul Co.: Order (33-038)48-3821,

Hetherington, Robert & Sons, Inc.,
Sharon Hill, Pa.: N156s-26469,

Hickok Electrical Instrument Co., Cleve-
land, Ohio: N3835.8986.

Houdaille-Hershey Corp., Buffalo, N. Y.:
N383s-10838.

Hydro-Aire, Inc., Burbank, Calif.: N383%s.
9702, N38359789, N3835.0832, N3I83s
10551, N383s-10697, N383s-13797.

Hydro-Press, Inc., New York, N. Y.
W33-038 ac 21385,

Ideal Cold Heading Co., Belleville, Mich.:
W33-038 ac 22453,

Imperial Brass Manufacturing Co., Chi-
cago, Ill.: N383s5.9138.

Independent Awning & Canvas Prod. Co.:
AF 33(038)-456.

Indiana Steel Products Co., Chicago, Ill.:
N3835-10133.

Industrial Contractors, Inc., Trenton,
N. J.: N3835-11188,

Industrial Tool & Engineeting Co., Chi-
cago, I1l.: NOa(s) 10037.

Instruments Corp., Baltimore, Md.:
N383s-13817.

International Aero Factors, Burbank,
Calif.: Order (33-038)49.1284.

Interstate Engineering Corp., El Segundo,
Calif.: N38359724, N3835.9864, Order
(33-0358)49-513, Order (33-038149-1286.

Irving Air Chute Co., Inc., Buffalo,
N. Y.: N383s-10630, N383s-11619.

Jack & Heintz Precision Induostries, Inc.,
Cleveland, Ohio: NOafs) 10044, N383s-
12000, N383s-12055, N3835-13777, N381s.
13776, N383s-13649, N1565-26523, Order
(33-038)49-900, Order (33-038)49-429, Or-
der (33-038)49-487, W33.038 ac 22543,
W33.038 ac 22586.

Jackson & Heit Machine Co., Philadel-
phia, Pa.: N156s-26512.

Johns-Manville Sales Corp., New York,
N. Y.: W33.038 ac 22140,

Junior Motors Ca., Philadelphia, Pa.:
N156s-26502.

Kalart Co., Inc., Stamford, Conn.: Order
(33-038)49-774.

Keck, William, Sons, Joliet, Ill.: AF
33(038)-160.

Kell-Strom Tool Co., Inc,, Hartford,
Conn.: N3835-9086, N383s9691, N3I83s.
10402, N383s-12996, N3535-10682, N383s-
1 3847.

Kenyon Instrument Co., Inc., New York,
N. Y.: N38359996, N383s5-10039, N3§3s-
11505.

Kidde, Walter & Co., Inc., Belleville,
N. J.: N3835s9728, N3835-10154, N383s-
10189, N383s- 10240, N353s-12663, N3Bis-
13305, N383s-13413, Order (33-038)49.7,
ﬂralgr (33-038)49-187, Order (33-038)49.

Kiekhaeter Corp., Cedarburg, Wis.:
N383s-12064.

Kings FElectronics Co., Brooklyn, N. Y.:
Order (33-038)458.4093,

Kingston Products Corp., Kokomo, Ind.:
Order (33-0358)48-4017.

Koehler Aircraft Products Co., Dayton,
Ohio: N3835-12139, Order (33-038149-107.

Kohler Company, Kohler, Wis.: N383s.
10918, N383s-11780.

Kollmorgen Optical Corp., Brooklvn,
N. Y.: NOa(s) 5309,

Koppers Co., Inc., Baltimore, Md., (Metal
Products Division): N3835.9216, Order (33-
038)49-199.

Kraissl Co., Inc.,, Hackensack, N. J.:
N383s-11447.

Lamson & Sessions Co., Cleveland, Ohio:
N383s-13125,

Lavoie Laboratory, Morganville, N. .
Order (33-038)458-4290, W33-038 ac 21665.

Leach Relay Co., Los Angeles, Calif.:
\W.33.038 ac 22108.

Lear Inc., Grand Rapids, Mich.: N383s.
10289, N353s-11768, N383s5-12195, Romec
Pump Co. division: N383s59383, N383s
0448, N3835-9979, Order (33-038)49-424,
W33.038 ac 22430,

Lewis Engineering Co., Naugatuck,
Conn,: NOafs) 9710, N3835-8091, N383s.
0070, N383s-10063, N383s-10166, N383s-
11401, N3835-12399, Order (33-038)49-201,
Order (33-038)49-373.

Libby-Owens Ford Glass Co., Toledo,
Ohio: Order (33-038)49-887.

Lincoln Induostries, Ine., Marnon, Va.:
N3835.11790, N3835-10076.

Link Aviation, Inc., Binghamton, N. Y.:
N383s5-11814, N383s-12347, N3835.9109,

Link, L. & Co., Inc., New York, N. Y.:
NQOa(s) 10179,

Liquidometer Corp., Long Island, N. Y.
N3B3s9122, N3IE3Is0199 N3IB3s-10498,
N383s-10563, N383s-11124, N3B3s5-12157,
N383s-13540, N3835-13180, N3I83s-13399,
Order (33-038)49-371, Order (33-038)49.
372, Order (33-038)49-906, Order (33-038)
49-1067, Order (33-038)49-940, W33.038
ac 22506.

Lockheed Aircraft Corp., Burbank, Calif.:
NOa(s) 8524 Amendment No. 8 NOaf(s)
10169, NOaf(s) 375, NQa(s) 3297, NQaf(s)
5247, N38359961, N383s-10344, N383s.
12983, N3835-13074, Order (33-038)49-318,
Order (33-038)49.486, Order (33-038)49-
859, Order (33-0358)49.909, W33.038 ac
21663.

Lockheed Aircraft Service, Inc., Burbank,
Calif.: N383s-12980, N383s-8172.

Lord Manufacturing Co., FErie, Pa.:
N383s-10678, Order (33-038)49.90.
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WHAT'S DOING

ON the opposite page are two significant dates in aircraft engine history.

On the first, May 14, 1947, Pratt & Whitney Aircraft acquired an option to
build its own version of the Rolls-Royce Nene jet engine.

The second, November 30, 1948, marks the date on which Pratt & Whitney
delivered to the Navy the first production model of that engine—the JT-6
“Turbo-Wasp”. It was installed in an F9F Grumman Panther.

In between those dates, there were 566 days. And nearly every one was a
red-letter day in some department of Pratt & Whitney Aircraft. For, each one
marked one more step in the completion of a task that may sound easy but
actually took 18 months of the hardest kind of work by our organization.

Externally, the Turbo-Wasp looks pretty much like the original Nene engine.
But there the resemblance ends. The redesign of many parts, the development
of improved manufacturing processes to speed quantity production and, in
some cases, the substitution of new materials represent only some of the
problems encountered. All told, more than a million man-hours were spent
in readying the Turbo-Wasp for production. That’s equivalent to the full
time of one man working a 40-hour week for 500 years!

Now, to all of this must be added the tooling-up that had to be done, shop
rearrangement, actual production of the engine, testing and a host of other
tasks requiring additional hundreds of thousands of man-hours—all accom-
plished within those 566 days. The opposite page will give you some of the
highlights of this achievement.

The production of the Turbo-Wasp engine represents only one phase of Pratt
& Whitney’s continually expanding development program. Simultaneously,
we are working on the even more difficult task of designing and developing
from scratch, entirely new types of jet power plants. At the same time, we
are continuing the refinement and development of the well-known Wasp line

of reciprocating engines.

It keeps us pretty busy.

PRATT & WHITNEY AIRCRAFT

EAST HARTFORD, CONNECTICUT

1,100 DRAWINGS

We received more than 1,100 different drawings

1,000 DESIGN CHANGES

The original engine had to be adapted to use American-built accessories, as well as to pro-

of the original Nene engine. Every one of these
had to be redrawn to conform to American draft-
Ing pracuice,

vide for the use of new materials or new processes suitable for quantity manufaciure, We
made more than 1,000 design changes to accomplish these objectives.

5,300 SPECIAL TOOLS

It takes all kinds of twools from a simple hand drill 0 a 400-ton hydraulic press 1o build
an airplane engine. For the Turbo-Wasp we had to design 5,300 special tools. Counting
changes, we made nearly 10,000 ool designs before we were ready to put the engine into

production.

9,000 OPERATIONS SHEETS

225,000

Each step in the processing of each part of an engine has to be outlined in detail 10 give
the shop all the information required to do the job. On the Turbo-Wasp our production
engineers had to write up more than 9,000 such operations sheets. Many of these required
the handling of new materials or the use of new processes previously unfamiliar to us.

SQ. FT. OF FLOOR SPACE

In order to build the engine, we had to have a place to do the work. We rearranged 225,000
sg. ft. of floor space (equivalent to 4 football fields) for manufacturing this one type of
engine. This involved careful planning of production lines, and the inswalling or moving
of thousands of hand tools, benches and other items of factory equipment as well as 259
machines.

35,000 MANUFACTURING OPERATIONS

There are 1,088 different kinds of paris in a Turbo-Wasp — 7,022 pieces in all. Each goes
through many operations before it is ready for assembly into the finished engine. About
half the parts are built here, the rest by a specially trained team of 150 subcontractors.
Approximately 35,000 manufacturing operations are done by us in our own plant in making

parts for one Turbo-Wasp. To that can be added the tens of thousands performed by our
subcontractors,

1,700 HOURS OF TESTING

10,000,000 DOLLARS

After a complete Turbo-Wasp was built, it had to go on & test stand and pass a rigorous
150-hour type-test. And that's only part of the story. Many sub-assemblies of this engine
were tested for hours on end to make sure they would stand up in service, By the time
the first engine was shipped, more than 1,700 hours had been spent in complete engine
testing, exclusive of thousands of hours of component testing.

From the time Prant & Whitney Aircraft acquired
its option to build the Turbo-Wasp engine unul
the first production model was delivered last
November, we spent more than 10 million dollars
on it. That's at the rate of more than 17 thousand
dollars a day. This does not include many addi-
tional millions invested in new research and test
facilities devoted 1o all types of jet engines,

ot Preal & Whiticey Aororaft

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION
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EXTENSIVE AREA of PAA components overhaul section accommodates (1) engine test; (2) engine overhanl; (3) accessory overhanl; HUGE NOSEDOCK is being readied for giant Stratocruiser. Struc-  SEVEN-ACRE powerplant-reconditioning building, shown in part, houses production
(4) plant engineering, flight and ground training, and chemical lab; (5), (6) warchouses; and (7) general hles storage and air freight. ture will have electrical, drainage facilities “piped” in. lines for engines of DC-4, DC-6, Convair-Liner, Constellation and the Stratocruiser.

Dope and paint shop Motor pool, 0ffices Superchargers , Earéur#farf, Test roorm

Maintenance Goes on the Production Line

Radjator|Conling) OF StpPly Metarl J and | | Landing shop Proven techniques applied on large scale at PanAm’s —> Du0s ].El??ﬁttll"l;:g"ﬂb’ e ]
sSne —_— ! M " . 2 hdl= g £ =T 4 :
| Metal S brake i,:ﬂ?r 1 o y Component | | parts giant Miami overhaul base for aircraft, components. Statocruisers are scheduled for take-in,
L Sfores A | au s L“T_I — (/,] the first expected in August.
Heaf freat Toilefs Component paris : By Irving Stone of the activity is to reduce maintenance Presently, at least one Constellation
Toilets ¥ A Ei ;:_z 4 PR —p Reserved for 55; - N _ cost of aircraft per flight hour through and two DC-4s are ferried each week t_u
3 Rigging  recover. ervice o radar supply Precision maintenance—backbone of  centralization of equipment and over- Miami from the ;";thlml'm division base
Win [] Metal and Toilets Supplies instro-| airline efhiciency—is getting large-scale, haul facilities for a high volume of at La Flll;lrdlzi- .“"’1 Conmes  are
overhaul Blade Shop |\balance| — ment &| production-line treatment at Pan Amer-  work. This eliminates duplication of brought in for engine change and over-
refinish, | o Accessory | Ajrcraff radie radio | jcan Airways’ Miami overhaul base, similar setups at PAA’s Atlantic and haul every 1000 hr. DC-4s get heavy
; Services gﬂf ff ?Eﬁj:; Electrizal Spark plug N stores Pry reom In what is probably the world's lar- Latin American divisions and makes for  service (260 hr. and above) and owver-
vesr.| |Pecals ; oest airline overhaul facility, a closely most efhicient full-time use of tools. haul.
i magnefo Ground g SILUHG Yy + (R el oy : : : . -
Er:fﬁga? of supply TSPEC: Chair harness ;‘ggjﬁﬂgﬁ Electrical radio E;;f.;;_t: controlled, mass-production mainte- The Pacihe division is not yvet included Craft from the Latin American divi-
2 ¢ Upholstery ;fﬁgﬂn '5,',- overhayl Harmness ACCESSOries Toilefs nance plan has been instituted to cope in the plan because of the ferrving time  sion are brought in on regular operat-
T with cost-consuming aspects of growmg  mvolved. ing schedule.
— Nacelle e I aircraft complexity, diversity of airplanc Activated i May, 1948, and begin- I"acilities at the base could accommo-
P I Ei"f.sr-ﬁ-l | nspection| Pewer plar l Heat .. - types, and far-flung operations. ning full operations last September, the date work for other operators, but no
;g";ﬂr semb) ﬂ‘ff; m”l welding ] Plating freat- ":;‘:‘E';‘:f » Overhaul Centralized—Basic objective  base is now servicing almost 100 craft maintenance arrangements with other
iUl d . Machine
feardown repair J_Es.hnp assembly | Power egg
shop 4 burldup
Component parts disbursement _-1In :‘mpfr:;n:-" fransporifation “ . : : | | # Il
/ T~ - _ _ .
| ' 1 4 . Baffles - - .
Engine | Eﬂﬂ’;’;fﬁiﬁ:;" . " Inspection '::g g nder U sﬂiﬂf ; !
: . op
inspecition [ | L. parts
| | Engin
; Blag. ) : . Enhg i
Eng;;? nwn; Inspec- HsarE Sub-assembly rnspection final assdmbly
Engine meérai paris |5 :
ST cleaning tion and reparr
aisassembly - .
Efdg.‘ﬁp:;f\ ‘ : - o i
1 E-EFH ﬂ‘ & 4." i ' - = R
Services of supply 1 Services of supply L - e
--0OfFfice ] -: B Tl
WIDE RANGE of activities is disclosed in these layouts showing departments in accessories (top diagram) and powerplant overhaul (bottom). LONG LINE keeps Constellation’s R-3350s flowing through power-egg buildup. Next step is engine test for final proving of package.
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WORK ASSIGNMENT board is provided for service and overhanl on each craft for quick
check on progress, Numbers on column light up to signal specialist to plane.

limes have been nuide to date.

» Production Control—Lxcept for some
few mstances of highly specialized parts
reconditioning which cannot be done
without voiding the engine guarantec,
all work is performed for complete
overhaul of the craft.

The various overhaul operations are
coordinated through a production con-
trol unit, This group lays out a main-
tenance schedule for the specihe air-
craft 24 months in advance. From this,
the rate at which services will be per-
formed 15 determined.

A mfpcuting pattern schedules the ar-
rival of aircraft for work and may mean
taking in as many as 5 planes in a 24-hr.
period. ‘This planning permits assign-
ment of crews for day-by-day work
phases.

The long-range mamtenance schedule

15 translated into an overhaul schedule
for each type of component—engines,
props, carburetors, ete.—taking into con-
sideration the program requirements
plus arbitrary increases to take care of
failures and line station neceds. The
overhaul shops are then loaded in ac-
cordance with the schedule and man-
power requirements determined.
» Material Check—Maternial planning 1s
closely controlled and determines wht
raw stores and parts will be needed,
when they will be used and i what
quantities. Ifor analysis, cach major
section of the aircraft and cach compo-
ent is resolved into piece parts and the
wear or rejection rates are then approxi-
mated.

Stores are notified of the expected
use-rate for each piece part and, by
code number, where it will be used.
Parts are issued against the code num-
ber and summary reports are made
showing actual usage of piece parts
against the code.
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As the rate of activity changes,
stores are advised of the change in use-
rate via six-month forecasts made every
three months,

Ilach shop has a Remington Rand
Sched-U-Graph, showing total quantity
of a component on hand (off the air-
plane); number requiring overhaul:
those scheduled for overhaul in a given
period of time; and number comp cted.
P Aircraft, Components Setup—The
overall activity 15 divided imto two scc-
tions—the aircraft servicing facility (for
line maintenance through aircraft over-
haul) and the components overhaul
base.

Aircraft service cmploys approxi-
mately 830 mechanics (including clean-
ers and tool erib personnel) and 145
supervisors on a 3-shift basts, 7 days per
week.

Component overhanl has 750 me-
chanics and 50 supervisors on a single
shift basis, 5 days per week.

For both activities there arc about

425 engincers and other technical, pro-
duction control, and clerical personnel.
These are concerned with basic modi-
fications, time and motion studies, prep-
aration of manuals, tool and equipment
requirements, and other planning de-
tails,
» Plane Taken In—When an airplane
comes in for overhaul, 1t 15 moved nto
its special-tvpe receiving dock in aircrakt
service so that components can be re-
moved quickly (for shipment to the
components overhaul base across the
ficld) and reconditioned units on hand
then installed to permit rapid craft-
turnabout.

For example, the Constellation dock,
largely a sectional arrangement, has
a platform for underwing work, with
clevated sections fore and aft for access

to the trailing edge, leading edge and

wing top. An additional 1}1;11'f{}m| 15
for work on deicer boots. Other sce
tons for tail access arc moved mto
place after the ship s positioned.

To eut down sheet-metal damage,
special castered cowling stands htted to
receive individual sections are stationed
at cach engine location. High cost of
these cowling parts, close to $2000 for
one scction alone, necessitates carchul
handling. _

PanAm  comstantly boosts its dock

cfficiency through modifications and ad-
ditions. Latest of these is an adjustable
work platform to case engine servicing.
Located bhetween opposite, side-access
engine-stands, the platform may be
raised or lowered to suit the individual
mechanic for work on the lower part of
the engine or on the firewall with en-
gine removed. "
» Readying for Big One—The Strato-
cruiser service dock, now under con-
struction, is designed to insure fast
maintenance on this huge craft. The
nose section—a three-tier structure—is
already completed. At its top level will
be extension platforms running the
length of the craft to facilitate cleaning
and repair of fuselage top, access to
transparent enclosures, antennas, and
other hard-to-get-at details.

To make the dock a self-contained

servicing unit, electricity and other fa-
cilities (interphones, cleaning fluid, ete.)
will be “piped” in. A drainage system
will be included for the normally messy
iob of handling aircraft liquids.
» Aircraft Work Scheduling=To insurc
cfficient utilization of mechanics in air-
craft service or aircraft overhaul, a work
assignment board is set up before each
craft,

This  schedules  hour-to-hour  jobs
on the particular plane and serves as a
quick visual check of work progress.

The board is divided vertically time-
wise, and horizontally divided man-wisc
in groups of specialtics.

An overall layout of work load for all
aircraft in for service 1s shown on a work
schedule board.

This is divided vertically mto shifts
for a seven-day period, and horizontally
into stations which reccive colored metal
strips indicating the specihe planes as-
signed to the various locations.

Fach color represents an airplane
tvpe, and cach craft is designated by its
license number.

Smal] tags over the metal strips show
number of men assigned to the plane,
for that shift, according to mechanic
specialty. And total men assigned to all
airplanes as against total men available
can quickly be determined.

A ted marker adjacent to the air-
plane color strip indicates that the
craft has remained in its position be-
vond its scheduled time.

This board, not yet ofhicially adopted,
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is now under study for further refine-
ment.

» Engine Line—Activitics of the compo-
nents overhaul base are accommodated
m three large buildings. | hese house
cugine overhaul, engine test, and com-
ponents (accessories) overhaul,

The huge engine overhaul structure
covers about 7 acres. It accommodates
four production lines complemented by
other engine-parts servicing facilitics,

The activity is so mechanized and
coordinated that one gets the impres-
siont it is a factory line rather than an
adjunct to an airline operation.  Iin-
gincs are completely  dismantled and
parts reconditioned or replaced for final
assembly into complete power cggs,

Individual lincs handle the P&W
R-2000 for the DC-4; P&V R-2800 for
the DC-6 and Convair-Liner; and two
distinct models of the Wright R-3350
for the 149 Constellation and the
|.-749 (Gold Plate) version.

A separate line has been readied for
the Stratocruiser’s P& W R-4360. About
70 of these huge piston engines are on
hand as spares and for familiarization.
» Engine Man-Hours—Currently, about
400 man-hours are being expended per
overhaul for the R-2000 power egg
(includes all parts—engine plus acces-
sories), Goal for this power package,

based on time studies, is about 345
man-hours.

Spread between these values is small
hecause of long-time experience with
this engine.

For the R-2800 power egz, man
hours per overhaul is 730, Goal is 400,

Overhaul time for the R-3350 is 8§50
manhours, 500 the aim,

Preliminary studies for the R-4360
indicates that the goal will be about
twice that of the R-2000-almost 700
man-hours—forcefully pointing out the
need for production-line operations to
economically overhanl modern equip-
ment,

Presently, about 100 power packages
per month are turmed ont. Studies indi-
cate that the output can be stepped up
to abount 400, if necessarv. And addi-
tiomal space would present no problem

there's plenty of room for expansion
in all shops.

A major activity in conjunction with

cngine overhaul is the plating shop.
[Mere, hard chrome plating for subse-
quent machining to size is done on ex-
pensive parts which otherwise would
have to be junked. Other plating in-
cludes lead-indinm for hearings, cad-
minm, copper, silver and zine.
» Power Package Tested—In the engine
test structure there are 24 cells, 10
presently utilized. PAA depends on en-
gine test as final proof of overhanl.

The engine is run in the nacelle
(as complete power package) with all
accessories operating. This allows mini-
mum time to be spent on power egg
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LARGE TEST RIG is used for checking supercharger (left). Cadillue engine (right) is
coupled to hydromatic transmission, Supercharger test consumes zhout 4 hr.

checkout after it is installed in the air-
craft.

Test-cell proving is done with clubs
mace from fight props rather than with
hxed-pitch  test clubs, This permits
checking of the prop control mechanism
and simulation of flight power con-
ditions.

The fuel and oil consumption are

also checked on the stand.
» Accessories  Shops—The 225,000-sq.
ft. components overhaal building houses
the myriad of services for reconditioning
and test of the various accessories, Here,
also, Kits are made np for any modifica-
tiom of an aireraft or a componcnt, and
bring together everything necded by the
mechanie for the change. Before re-
lcase, kits are made ready to accommo-
clate an entire fleet of craft,

The components activity  includes
shops  for  radiators, cowling, wings,
props, wheels and brakes, landing gear,
governors,  pumps, carburetors,  up-
holstery, chairs, rafts, vests, fabric cover-
mg, clectrical equipment, radios, painted
parts, hvdraulic anits, and manv other
overhaul facilities. |
*Service Fxamples=Tlhere is dynamic
balancing equipment for engine and
cabin supercharger impellers and other
high-speed rotating parts, such as arma-
tures, crankshafts,

A supercharger test stand, constructed
from a basic design by Douglas Aircraft
and modified to accommodate the
DC-6, Convair-Liner and Connie units,
uses a Cadillac tank engine and hvdro-
matic transmission. Tt is nsed to check
supercharger output and the antomatic
control mechanism.

Shrunken and warped elements of
single disk brakes are quickly recon
ditioned. |

A tapered die is emploved to ex
pand the disk in a hvdraulic press

e

which also does the straightening. The
disk 1s then faced off on a grinder for
inishing.

A metal manufacturing shop fabri-
cates parts, for modihcation jobs and
mmventory, which are designed at the
base or are hard to get in the open
market.

Machines include the usual metal-
working equipment. A heat-treat oven
15 included for conditioning  special
parks.

Chair overhaul and the sewing room
are good examples of detail operations.
Chairs are built up completely from the
metal chassis, All upholstery is cut and
SCWII,

Also made are safety belts, con-

trol surface fabric covering, scat covers
and kick pads, and carpeting is cut from
rolls and finished.
» Centralized Research—The PAA svs-
tem chemical laboratorv—an unusual re-
search and test activitv—is also located
at the overhanl hase, This service fune-
tions for all divisions, reports to the
maintenance manager and the chief en-
aineer in New York,

The lab investigates qualities of fuel
and Jubricant samples forwarded from
the varions divisions.

It checks all types of materials used
on or for aircraft—metals, fabrics, svn-
thetics, carpeting—for establishment of
material standards.

Part failures are examined for struc-
tural details to determine whether
breakdown was the result of a flaw,
fatigue, or a poor manufacturing tech-
nique,

All i all, the Miami overhaul base is
a startling and encouraging note on the
selt-sufhciency to which civilian  air-
craft maintenance has progressed, This
tvpe of operation could be a tremendous
asset in wartime emergency,
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Aeroelasticity: A New Science

Once separate studies of aerodynamics and structure
design combined in work on high-speed aircraft.

By Robert McLarren

The growing complexity of high-
speed aircraft design rapidly is generat-
ating an entirely new science: acroelas-
ticity.

Already this new science promises an
eventual revolution in aeronautical en-
gineering because it combines the once
separate studies of aerodynamics and
structural design into a single field. The
subject is so new, and probably so huge
that even its boundaries are not yet
clearly defined.

What is certain, though, is that the

held embraces the major problems of
transonic and supersonic speed. Attain-
ment of these speeds, more than any
other factor, has made necessary this
new held of technical effort.
» What It Is—Acroclasticity, simply,
treats of airplanes in motion and the
interplay between external and internal
forces created by that motion. The sub-
ject embraces I:gt: interreaction between
aerodynamic (aircraft shape), elastic
(structural design) and inertia (dynamic)
forces acting on an airplane in flight,

Heretofore, the aircraft structure has
been treated as a rigid body, and dy-
namic forces have been reduced to
static forces by assuming a momentary
condition of equilibrium and introduc-
ing the roper mertia forces in accord-
ance with d'Alembert’s principle. With
this simplification of the problem, air-
craft stress analvsis proceeds as an al-
most independent function in the proc-
ess of aircraft design.

This same assumption that the struc-
ture 15 a rigid body is made in the acro-
dynamic design of a plane. And the de-
termination of the external shape also
proceeds independently. The quanti-
tative effect of structural deformations
in flight upon the acrodynamic charac-
teristics of the airplane is iznored.

This procedure greatly simplified the

overall problem of aircraft design. The
stress analyst assumed that This  was
simply a problem of statics, The aero-
dynamacist assumecd that his was a
problem of incompressible flow.
» Conditions Change—This methad
was all right in the past. Even military
and racing aircraft had comparatively
low operating speeds. Structural de-
formations were of comparatively small
magnitude and of little aerodvnamic
concern at low speeds. And the mathe-
matical treatment required to solve com-
hined aerodynamic-structural problems
is enormously complex.

Bnt then came a change. During the
war aircraft speeds moved up past 500
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mph. It no longer was safe to assunic
that design consisted of separate prob-
lems of statics and flow. So, the science
of aeroclasticity was bomn,

» Three-in-One—Because it combinces
the three basic acronautical sciences of
aerodynamics, structures and stability-
and-control, acroelasticity embraces all
of the off-design problems heretofore
characterized as “phenomena.” They
include vibration, llluttr:r, bufteting, di-
vergence, control-reversal, gust loading
and impact loads.

These phenomena have been handled
in the past by analyzing individual air-
planes through wind tunnel and flight
tests and correcting, or minimizing, the
difficulties through the use of individual
design changes. This 15 an expensive
and time-taking method of “develop-
ment” which aeroelasticity attempts to
rationalize into general equations nseful
for design purposes.

Contributing to the complexity of
the new science is the frequent combi-
nation of two or more of these separate
effects into a single difhicnlty. For ex-
ample, no mathematical method can
attribute control difficulties in high-
speed fight indimvidually to compressi-
hility or to distortion.

The only method so far available 15
the use of flight tests at low and high
altitude, since compressibility effects
are manifest at a given Mach number
whereas distortion effects are manifest
at a given dvnamic pressure.

The vastness of the science of aero-
elasticity can be appreciated by this re-
view of some of the phenomena being
studied:

FLUTTER

One of the oldest and persistent aero-
clastic problems is Autter, first studied
m 1916, It 1s a rapid oscillation of an
airplane surface created by an initial
disturbance, and sustained by a couple
between the external airflow and the in-
ternal elastic forces of the structure. It
can quicklv build up in amplitude until
structural failure occurs. While there
is a wide varietv of flutter phenomena,

Free Bibliography

A comprehensive bibliography on
associated aeroelastic  phenomena
has been prepared especially for

readers of Aviation Week. Address
Fngineering Department, Aviation
Week, 330 West 42nd Street, New
York 18, N. Y.

subsonic, transonic and supersonic flut-
ter are distinct and require individual
treatment.

» Subsonic Wing Flutter—I"lutter be-
gins when a wing twists under air load,
the twist increasing towards the tip.
This twist changes the angle of attack
at a given chord plane and, therefore,
the lift along that strip. Simultaneously,
the change in lift also creates bending
loads causing the wing to flex. This also
increases towards the tips.

The motion has both flexural and
torsional tnn:gnnﬂnts. If the wing
structure 1s sufhciently stiff to constrain
cither of these components, flutter does
not occur. As the wing flexes it reduces
the angle of attack of the airstream, the
airload 1s reduced and therefore the
torsion of the section is reduced.

This reduction in the twist past the
design angle of incidence reinstates the
twist in the opposite direction and the
process is repeated to form a complete
cycle. The torsional displacement lags
behind the flexural displacement and it
15 this phase difference that determines
the ability of a wing to damp out oscil-
latory instability, 'ﬁﬁs phase difference
can be controlled through the proper
location of the wing elastic and gravity
AXCS,

This simplified description is appli-
cable only to flutter in two degrees of
freedom. There is futter in a single
degrec of freedom (at the stall) and
flutter in as manv as six degrees of frec-
dom.

When the disturbing motion s
small, the oscillations are damped ont
and no futter oceurs. However, there
occurs a critical Autter speed at which
the oscillation just maintains itself and
this snced is directly related to airspeed.

While this speed is constant, the

elastic and aerodynamic forces just hal-
ance each other, and the amplitude and
frequency of the flutter remains con-
stant. As the critical flutter speed is ex-
ceeded, however, the aerodvnamic
forces predominate and the amplitude
of the motion increases nntil structural
failure occurs.
» On Subsonic Wing-Aileron Flutter—
When the center of gravitv of an aileron
does not coincide with its hinge axis,
normal wing flexing creates an alternat-
ing vertical motion of the aileron hinge
axis which. in turn, creates an angular
motion to the aileron.

The aileron is restrained from this
flapping motion by the control cables
but since these are also flexible the
aileron system has a natural frequency
of its own. This aileron frequency may
be above or below that of the wing so
the aileron oscillations will be either in
phase with the wing oscillations, or
exert a damping force.

The aileron frequency may even have
a phase angle of 90 deg. with that of
the wing, resulting in the aileron being
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In Jets, too, there are 36 places where Pesco
PRECISION Equipment gives Positive Performance

Positive performance has always been a “must” for aircraft equipment.
It's a major reason why Pesco precision fuel and hydraulic products
have long been standard equipment on reciprocating engine planes.

Today, the jet plane, with its higher speeds and consequently
greatly increased fuel pressure and capacity requirements, has placed
even more emphasis on positive performance,

To meet these new conditions, Pesco has developed for jet planes
such vital equipment as the high-pressure fuel pump . . . the pump
that is really two pumps in one so that if the main pump fails, anaother
pump automatically goes into operation to keep fuel flowing con-
tinuously. So important was this development, that America's leading
builders of jet engines have standardized exclusively on this Pesco
high-pressure fuel pump.

Altogether, there are 17 Pesco products that can be used in 36
places, on jet planes. They are listed at the right.

Working hand in hand with the aircraft manufacturer's own engi-
neers, Pesco has kept constant pace with aviation's rapid advances.

It is experience and “know-how" that can be of real help to you. Take
advantage of it.

*On reciprocating engine planes there are also 35
places where Pesco precision equipment is used,

10,
11,
12,
13,
14.
15.
16.

BORG-WARNER CORPORATION

11610 Euclid Ave. - Cleveland 6, Ohio

I
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KEY TO PESCO EQUIPMENT

. Fuel Booster Pumps (&)

. High-pressura Fuel Pumps—Engine-driven (4)
. Vacuum Pumps (2]

. 0il Separatars (2)

Suction Relief Valves (2)
Pressure Relief Valves (2]
Electric Moters for Cabin Ventilators (2)
Landing Gear Operation:

a. Engine-driven Hydraulic Pump System
b. Electric Motor-driven Hydraulic Pockages
c. Eleciric Motor Actuators

. Electric Motors for Cabin Heaters (2}

Motors for Blowers to Remove Wing Gases (2)
Windshield Defroster Blower Motor (1)
Engine-driven Hydroulic Pumps (2)
Metor-driven Emergency Hydraulic Pump (1)
Motor-driven Surface Booster Pump (1)
Hydraulic Flow Equalizer (1)

Hydravlic Pressure Reducing Valve (1)

. Hydraulic Pressure Relief Valves (2)
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FUEL DUMP
VALVE

SINGLE ANGLE SWING

CHECK VALVE
’ ﬂ;- .

STRAIGHT DRIP
VALVE

KOHLER PRECISION PARTS

e

OIL COOLER FUEL INJECTION
INLET NOZZLES
CONNECTOR

-

e

STRAIGHT
DRIP
VALVE

DOUBLE SWING
CHECK VALVE

FOR JET ENGINES

HE vital importance of ultimate *"'jet” perform-
ance calls for the finest precision workmanship.
This requirement is fully met by Kohler, and all
leading manufacturers of jet engines make extensive

use of Kohler drain valves, single swing check valves,
double swing check valves, standard AN approved
1500 PSI and 3000 PSI check valves, fluid injection
nozzles, dump valves, drip valves, metering valves,
AN fittings, special sandcast and forged fittings, and

many other Kohler-made special precision parts.

Complete facilities in one plant at Kohler, Wis-
consin, to forge, sandeast, tool, machine, finish,
assemble, test, inspect and ship quality controlled
parts when required, make Kohler Co. a leading
manufacturer in the precision parts field. Kohler
engineers will gladly cooperate in developing special
parts for individual requirements. Send for our new
catalog. Kohler Co., Dept. 24-J, Kohler, Wisconsin.

KOHLER of KOHLER

PLUMBING FIXTURES .
30

HEATING EQUIPMENT :

ELECTRIC PLANTS
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up when the wing is in the middle of
its downward stroke. This causes a
downward air force on the wing, with
consequent mstability,

» No Simple Cure—'1he solution to this
problem 15, of course, static balance
but this is not simple. Lead balance
weights have been used for many years
to insure that the center-of-gravity of
the aileron passes through the hinge
line but the location of the weights is
a critical consideration.

As the wing undergoes a subcritical
flutter, the aileron balance weights near
the wingtip will oscillate with a greater
amplitude than those further inboard.
This brings about varying inertia forces
along the aileron leading edge.

This variation will induce a twist in

the aileron leading edge which can pro-
duce aileron Hutter and, n tum, wing-
aileron fAutter. The ideal solution is
the location of the aileron elastic and
gravity axes along the hinge line but
this is a complex design problem.
» Subsonic FEmpennage Flutter—The
problem of empennage flutter is compli-
cated by two major factors: elasticity of
the fuselage to which the empennage is
attached, and the presence of the em-
pennage in the wake of the wing.

The hrst factor introduces an addi-
tional bending and torsional mode, con-
tributed by the fuselage, to the bending
and torsional modes of the fin and
stabilizer. Some studies have also in-
cluded pitching of the aircraft, vertical
translation of the aircraft, and wing
bending as vet additional modes.

Thus, it 1s not possible to isolate tail
surface fAutter in the empennage. The
problem should be considered as one of
elevator- or rudder-airplane flutter.

The presence of the wing wake

creates a form of mstability more clearly
defined as buffeting, but in the sub-
somic case these impulses are of a ran-
dom nature and thus do not lend them-
selves to mathematical treatment and
to design considerations.
» Transonic, Supersonic Wing Flutter—
Introducing compressibility to the fipt-
ter problem adds a whole new range of
parameters that must be considered.
FFlow changes over the wing associated
with shock wave formation are much
larger and more rapid than in the sub-
sonic case. So thev are much more
conducive to the formation of disturb-
ine forces.

However, the rearward slift in the
acrodynamic center brings this impor-
tant axis closer to the elastic and gravity
axes of the wing so that the possibility
of a couple is reduced sharplv.

The introduction of wing sweep has
been one of the maior contributing Fac-
tors to the ranid isolabion of aeroelas-
ticitv as a senarate new science. As the
sween angle is increased the effect upon
the nressure distribution of wing bend-
ing becomes identical to that of straight
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wing twisting. Both change the local
;Jngjgt: of attack. .

For example, when the aileron (or
elevon) of a swept wing is lowered, the
lift over that portion of the wing 15 -
creased. The wing tip bends up, result-
ing in a reduction in an angle of attack
of the wing as a whole and the 1mpo-
sition of an effective download on the
upload of the aileron. At a certain air-
speed this download will effectively
cancel the upload of the aileron so that
no rolling moment results. At a greater
speed complete aileron reversal 1s mani-
fest. 1

Another important result of this

bending of a swept wing is its eftect on
longitudinal stability.  As the wing
bends, the distribution of the angle of
attack shifts in such a manner that the
load is increased at the wing root and
decreased at the wing tip. This causes
a shift forward in the wmg aero-
dynamic center and a noseup moment
about the center of gravity which 1s
destabilizing. For example, in a high-
speed pullout, sweptwing bending tends
to sharpen the pullout.
» Transonic, Supersonic Control Flut-
ter—As shock waves form over the wing
or empennage, they react with the
boundary layer to cause separation. The
control surface aft must operate in
turbulent flow with its attendant difh-
culties. In extreme cases, complete loss
of control effectiveness results,

A phenomenon of the formation of
shock waves over a wing, however, is
that they occur inihally at different
times on the upper and lower surface,
In transonic flow, separation might oc-
cur over the upper surface and then dis-
appear, followed by separation over the
lower surface and its disappearance.

Under these conditions, the flow at
the trailing edge is characterized by
rapid fluctuations which change the
pressure  distribution over the aileron
with the same frequency. This rapid
oscillation of the aileron has been
termed “aileron buzz” to distinguish it
from more familiar flutter.

However, this aileron buzz can
quickly establish aileron flutter if the
conditions outlined in the subsonic case
are obtained. This same phenomenon
exists over the fuselage of the airplane
with the result that an eddving fuselage
wake impinges on the tail surface,

These eddies occur with a lower fre-
quency, however, and result in pressure
changes over the vertical tail surfaces
that create a condition termed “snak-
ing” by test pilots. Again, this oscilla-
tion 1s distinenished from mmdder or
clevator Autter by its verv low frequency
hut it can quickly establish Autter, as m
the atleron case.

DIVFRGENCE

A phenomenon that heretofore bas
cansed little concern but 18 now growine

in importance is the torsional deflec-
tion of a wing in one direction only.
When the wing twists up and down it
is termed fAutter, but when the twist 15
only up or down it is termed diver-
gence. ‘

Divergence actually is a wholly aero-

dynamic phenomenon in that aerody-
namic forces are the controlling factor
in its appearance. The torsional stiff-
ness of a wing is made up of its elastic
stiffness, which is independent of air-
speed, and an aerodynamic stiffness
created by the variation in angle of at-
tack due to twist.
» Structural Failure Ahead—Divergence
can only occur when the aerodvnamic
stiffness becomes negative and reduces
the total torsional stiffness of the wing
to zero. At this speed the wing twist
will be maintained and a further m-
crease in speed will cause the aero-
dynamic forces to predominate over the
restraining structural forces. ‘The de
formation will be increased until strue-
tural faillure occurs.

The critical speed at which diver-
gence occurs is a function of the dis-
position between the wing aerodynamic
center and its elastic axis. Moving the
clastic axis forward increases the di-
vergence speed. Wings with the elastic
axis forward of the aerodynamic center
run only remote risks of divergence. In
the transonic and supersonic case, in
which large angles of sweep are used,
the elastic axis is well forward of the
acrodvnamic center so that highly
swept wings cannot diverge.

BUFFETING

A special form of empennage nsta
bility 15 the fluctuation in the tail loads
created by wing wake eddying. This
phenomenon is called buffeting and 1s
manifested by rapid changes in control
forces. |

A special form of bufteting occurs in

all aircraft as a prelude to (and warning
of) the low-speed stall, but in this con-
dition the loads are low and need not
concern the designer. Highspeed buf-
feting, on the other hand, 15 accom-
panied by extremely high loads that
have caused structural failure,
» Buffet Bonndary—Buffeting begins at
certain combinations of Mach number
and load factor termed “buffet boun-
darv.” As these conditions are encoun-
tered, the tail of the airplane gives the
pilot an impression that it is being
struck hard blows, some gquick and
sharp, others slower but sustained.

These rapid changes in frim produce
accelerations that are accompanied bv
high loads on the entire airplane struc-
ture. Therefore, the buffet boundary
rominally is considered a limiting con-
dition for safe aircraft operation, How-
ever, flicht tests have shown that it is
possible to exceed the buffet boundary
for limited periods without structural
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failure, and test pilots use a “tolerable
limit of buffeting”, which is not other-
wise dehned.

Because of the rapid and erratic fluc-
tuations of the buffet loads, this phe-
nomenon does not lend itself to mathe-
matical treatment. But since some “tol-
crable limit” exists, this suggests that
some approximate methods might be
developed with sufficient accuracy for
design purposes. :

GUSTS

The increasing size, speed and wing
loadings of aircraft cmp}ﬁasizﬂ the im-
portance of fatigue in their “life ex-
pectancy”. This latter also is governed
largely by the probability of occurrence
of a single load of such magnitude that
the structure might be endangered.

These considerations led to an ex-
tensive and continuing study of atmos-
pheric gusts with respect to the fre-
quency of their occurrence, their struc-
ture, atmospheric conditions associated
with them, the loads imposed on air-
craft by them and methods for their
alleviation.

» Gust Frequency—On the basis of ex-
tensive records, it appears that an air-
craft will fly through gusty air about
10 percent of its service life, during
which time it will encounter gusts at
distance intervals equal to about 1]
chord lengths. Positive and negative
gusts are about equal in magnitude and
frequency. Available data on gust fre-
quencies permit approximate determi-
nation of stress frequencies in the pri-
mary structure of airplanes due to gusts.

However, the distribution of gust
velocity along the span of a wing is not
always uniform. Owing to the flexibility
of the wing, accelerations created by
gusts vary along the span. '

Available data indicate that the max-
imum wingtip acceleration can be more
than twice that of the fuselage and will
occur earlier than the fuselage accelera-
tion. The effect of such dvnamic action
15 to canse superimposed stress cvcles
at the outer portion of the wing with
a maximum amplitude about 10 per-
cent that of the static stress for the
uniformly distributed gust.

Since the natural period of wings
imcreases in proportion to their size,
and since the size of gusts to which the
atrplane will respond also increases with
airplane size, the ratio of natural period
to period of application of load remains
about constant for a given airspeed. So
the dvnamic response of the structure
does not appear to incrcase with air-
plane size.

IMPACT

‘An important error resulting from
the classic assumption that the airplane
structure is a rigid body arises from the
transient oscillations excited by the
landing of an airplane. These dvnamic
landing loads mav produce critical de-
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sign conditions in the new large, heavy
aircraft with more flexible structures.

P Loads—The initial impact 15 applied
to the airplane structure through the
shock strut in the form of a vertical
force along the strut axis and a moment
about the landing gear attachment
point. The wheel exerts a drag force
produced by the wheel spin-up.

After the imitial contact, a series of
alternating loads is imposed on the
structure. In the case of a modem
twin-engine commercial transport, the
total number of these oscillations per
landing was found to be approximately
30 for the vertical loads and 80 for the
horizontal loads. Wing dynamic loads
produce torsional moments inboard of
engine nacelles which, aggravated by
the overhanging engines, may be cribi-
cal in severe impact,

These dynamie loads are more severe
in the case of the flyving boat since the
impact forces are introduced through a
centrally-located hull instead of in the
vicinity of the nodal lines along the
engine nacelle axes,

STIFFNESS CRITERIA

The cure for aeroelastic problems
such as outlined, is increased bending
and torsional stiffness of the basic struc-
ture. But there are few structural fac-
tors that add more weight directly in
proportion to their value than stiffness.

The general aeroelastic problem is the
determination of the minimum stiffness
required to accommodate each of the
various phenomena outlined above.
This presupposes an exact knowledge of
the types and magnitude of each of the
loads introduced by each variation in
degree of each of these phenomena, a
staggering mathematical problem.

ﬁ?&etmni: caleulating machines are

proving invaluable aids in the reduction
of sheer labor required for the mathe-
matical solution to some of these prob-
lems, but a monumental amount of
work still remains in the creation of
derivatives expressing these forces and
the demensionless equations required
for solution to general problems.
» Necessity—The evolution in aircraft
design towards smooth, thin wings in-
trinsically aids this basic aeroelastic
problem. It demands high stiffness
based on aerodynamic requirements
alone. In prewar aircraft, wing stiff-
ness was carried principally by the wing
spars. Skin wrinkling was not regarded
as objectionable in the interest of light-
weight structure,

The wartime development of the
NACA low-drag profiles. however, has
drastically emphasized the importance
of wing smoothness and fairness and
demands new wing stiffness  criternia
based upon the skin as the principal
source of stiffness. Not onlv does al-
most imperceptible skin wrinkling de-
strov the low-drag characteristics of

these new airfoils, but it substantiall
reduces the value of their critical Mac
numbers.

These requirements grow progres-
sively more severe with aircraft designed
for operation at high speed at high alti-
tude at high load factors. A surface
finish that feels smooth to the touch
and a fairness that permits a straight-
edge to be rocked smoothly over the
surface in a chordwise direction may
be satisfactory for low drag and hig'ﬁ
critical Mach numbers at 1G accelera-
tion.

But at high speed, altitude and load

factors, distortion of this surface can
wreak havoc with the aerodvnamic char-
acteristics of this same wing. Adequate
skin stiffness must be provided to ac-
commodate load factors up to the enti-
cal Mach number of the basic profile.
» Little Space—As wings have grown
progressively thinner and skins thicker,
the space within the wing available for
the increased stiffener spacing has grown
proportionately smaller, Since these
stiffener bulbs almost touched each
other, it was a logical step to join them,
in a series of channel webs, into a multi-
cellular structure.

The trend toward making the skin
responsible for increasing shiffness has
imtroduced the desirability of tapered
skin to get structural efficiency and
minimum weight design. However, this
preserves the existing problem of span-
wise variations in wing bending and
torsional stiffness which creates so many
acroelastic problems,

The proper choice between stiffness

and weight distribution comprises a
basic problem which will tax the in-
ecnuity of designers.
» Combustions—All that just touches on
the new domain of aeroelasticity. An-
other complex consideration is combi-
nations of the isolated phenomenon.
For example control reversal has an inh-
mate bearing on stability and control.
stabilitv has an important connection
with Autter, and flutter and vibration
are becoming integrally linked.

Such integration of formerly unre-
lated subiects eventually will be the
chief worth of aeroelasticitv to acronau-
tical science,

New Process Saves
Time and Material

A new process which permits casting
of shrouded, high-speed impellers in
one piece, with such complete control
of critical dimensions and surfaces that
machining and balancing are almost
totally eliminated. has been developed
at the Teterboro, N. |. foundries of the
Eclipse-Pioneer division of Bendix
Aviation Corp.

Process, known as Bendix technique
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of plaster mold casting, not only adapts
to mass production requirements, but
can be used to turn out parts of complex
inner construction. It reportedly will
maintain critical uniformity and wall
thickness and, wherever desired, will
produce satin-smooth fnishes on mn-
ternal and external surfaces.

Since machining is minimized, and
in some cases eliminated, complex
parts, previously cast in scctions to per-
mit work on inner surfaces, now can be
cast in one piece with considerable sav-
ings in time, labor, and material. Also,
ability of process to produce thin, re-
inforced walls gives it added advantage
of saving weight without loss of
strength, ‘

Eclipse engineers actually claim an
increase in strength through new tech-
nique and point to improved perform-
ance of impellers where peripheral
speeds up to 1500 ft./sec. generate tre-
mendous centrifugal forces.

Process is the result of six years of de-
velopment and research by the com-
pany’s metallurgists and methods engi-
neers, and can be applied to all non-

ferrous metals.

New Insulation Foam
Stresses Low Weight

An unusually light insulating mate-
rial that offers promise for use in air-
craft applications, has been devecloped
at Westinghouse Laboratories, Last
Pittsburgh, Pa.

S0 1ig%1t that it actually will float m
some gases, material is a plastic foam
that expands to 100 times its original
volume when baked. It weighs 10-20
times less than the meringue topping
on a pie.

Foam i1s made from a synthetic phe-
nolic resin and looks like a sponge. It
is resistant to fire, moisture, fungus
growth, and insects.

Its reported low cost makes it prac-
tical for many applications.

The plastic, in a liquid state, 15 mixed
with a powder and heated at 350 F. for
about 15 min, As the liquid expands
into foam, it traps thousands of oxygen
bubbles. These become air bubbles as
the solidificd foam is exposed to the
atmosphere.

After processing, the material con-
tains 1 part of resin to about 100 parts
of air. This is reported to make it the
lightest solid known in ratio of weight
to volume.

Another advantage is claimed with
respect to shipment and storage prob-
lems encountered with some insulating
materials. The plastic foam can be han-
dled as a liquid in a barrel and foamed

where needed.
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ACTUATOR

VALVE BODY

WiitTAKER Motor Slide Valves are designed, built, assembled and
tested as one unit! Both actuator and valve body are by WHITTAKER.
This means that the same proven design, high quality materials, engi-
neering skill and experience that go into the valve bodies are also
incorporated into actuator units. These two elements are treated as a
whole to obtain the highest valve efficiency and congruity of working
parts at lowest possible cost.

Wirrrakern Motor Slide Valves are individually engineered to
meet your specific requirements. Both actuator and valve body are
designed for each other. There is no compromise in valve body design
or E%E’i&ﬂ{.‘}" to meet specifications of another manufacturer’s standard
actuator unit.

There is no need to spend costly engineering, purchasing and
assembly man-hours on separately made actuator units and valve
bodies. With the WrrrTaker Motor Slide Valve vou get an actuator
unit and valve body that are literally made for each other—engineered
— built—tested —assembled —as a unit—for the highest possible valve
efficiency. Wa. R, WHiTTARKER Co., LTD., 915 NorTH CITRUS AVENUE,
Los ANGELES 38, CALIFORNIA.
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A page uf ser\rice tips fur prwate flyars nd fixed-base operators

Special charts assure
“tailored” lubrication

So important are the lubricants you use for wheel bear-
ings, landing gear and control system that Standard N Y
Airport Dealers follow specially designed lubrication '_1.:'

;: m < §

charts. Drafted with the cooperation of aircraft man- W. 2.--'

ufacturers, these charts specify the proper lubricant for

most effictent operation for personal planes, So let

Standard Airport Dealers assure perfect "fic” of oils

and greases for your plane's parts.

timﬁ fﬂ]ﬂmn:as:

réi@ﬂﬁ*é “gfc:rﬁ :
iu[:sn::ﬂhnﬁ

i

You probably know that when oil temperature goes dangerously
high, the lubricant becomes dangerously thin. Oil that is too cold,
_ on the other hand, will not circulate freely, may "starve"” some
= parts and expose them to scoring. So it’s a good policy first to
= learn the maximum and minimum oil temperature limits for your
engine—and then select the proper grade of RPM Aviation Qil
that will give best protection over a wide temperature range,

Special insulating material reduces pre-ignition

The best spark plugs operate at high engine out- sulating material, the finest known to ceramic &
put without overheating or causing pre-ignition.  science, gives Atlas Champions remarkable resis-
You'll find this a prime characteristic of Atlas tance to pre-ignition.Your Standard Airport Deal-

Champion Aircraft Spark Plugs. For a special in-  er can tell you the full story of Atlas Champions,

CHEVRONY | ']

AVIATION ' g
GASOLINE oy v
- "
- b"."l‘lﬂll .
We'll take better care of your plane
. L w eiw » ¥ @ > % ane
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NEW AVIATION PRODUCTS

Checks Antennas

Rectangular  coordinate  recording
system, hp[, AIL 373, used primarly
in dctennmmn directional character-
istics of radar antennas is announced by
Airborne Instruments Laboratory, Inc.,
Mineola, N, Y. Apparatus can also be
used to record light intensities, sound
pressures, and heat levels at w riting-rates
reported to be higher than formerly
available. It's claimed that recorder
eliminates laborious point-by-point plot-
ting previously required to determine
whether antenna was actuw; ly perform-
ing in accordance with design specifica-
tions., Continuous 1nked pint affords
man-power savings and increases the
accuracy of measurement. Svstem con-

sists of selective amplifier, pen and paper

servo amplificrs, power supply, and re-
corder.

Aircraft Control Relay

Differential-voltage tvpe generator
control relay for aircraft and bi‘ltlﬂﬂﬂ.l"s
powerplant 2 Pp lications is announced
by Hartman Electrical Mfg. Co., Mans-
field. Ohio, Model A-700A 1s Elﬂ‘ii“]'lﬂd
to ﬂl]-[‘l'itt' with d.c. generator lnuucr
maximum capacity of 300 amp. and
normal regulated voltage of 28.5. Claim
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is that device eliminates current drain
when idle, and also that main contact
points will last indefinitely. Another
teature is that by closing on “differential
voltage between UEIIEIE!_[DI:' and bus, ra-
ther l‘]mu at Fa.f.{i voltage, the cutout
climinates flutter on opening. Con-
forming to AF Specification AN-5-4la,
device is designed for rated operation
from sea Iuml to 50,000 ft. at ambient
temperaturcs ranging from —67 to
160 F. In addition to use as reverse
current cutout, it can also be used
simultaneously as starting contactor for
auxiliary powerplants which are started
by :41:13]1111;& voltage to generator. Unit
occupies space of 4-in. cube, weighs ap-
proximately 21 1b.

[ ~\

WET, DIRTY CLEAN. DRY
AlR N U

UPPER CERAMIC ¢ LOWER CERAMIC
TUBE PASSES TUBE PASSES
ONLY AR / ONLY LIQUID

{

—/EltF!T AND

LIGUID RESERVOIR

LIDUID\\

DRAINS AWAY

Cleans, Dries Gases

For liquid separation, agitation, dry-
ing and spraying and for instruments
and pneumatic mechanisms requiring
]:n:hithe -_mld'tiﬂninﬂ of air or gas,
“Liqui-ejector” is offered by Selas Corp.
of America, Phila., Pa. Device removes
water and water-oil emulsions automati-
cally and continously from compressed
air or gas lines. Phase separation and
liquid E]L{hnn are accomplished by two
ceramic tubes; one water- rLEJLT]Ent the
other watcr-permeable but  air-imper-
vious, Compressed medium passes
through hrst tube where it is stripped
of aqueons contamination and dirk,
Moisture drops to bottom and drains
through the second tube without loss
of air. Device also acts as flter, remoy-
ing atmospheric dirt and solid particles
Aner than 100 microns in diameter.
Unit comes in three sizes with water
ejection rate varving from .5-2.5 gal./
24 hr. There are no maoving parts,
traps, cocks or shutoffs. Maintenance
15 limited to removal of accumulated
dirt.

For Coffee Aloft

High-altitude, automatic coffee-maker
18 1|1h:|1r.:|u] to eliminate need for
thermos coffee or brewing drink at
low water-temperature because of re-
duced atmospheric pressure. Made by
High Altitude Coffee Maker Co., 1015
"L]hr.rm St., Palo Alto, Calif,, urn comes
in 3% and 5-gal. sizes, will use change-
able heating “unit ad’lpmhle to a.c. or
d.c. of varying voltages. Makeup con-
sists of two main ch*unhtra upper for
water storage and heating, lower for
brewing basket and coftee receiver.
Coffee can be made in small batches
if desired. Temperature is controlled
under pressure, Weight of 5-gal. model.
desiened for bulkhead mounting, 15
30 1b.

Fluid-Supply Aid

New heavy duty tri-rotor pump fou
non-lubricating liquids, developed by
Yale & Towne Mfg. Co., Stamford,
Conn., is offered as especially suitable
for handling aviation gasoline, naptha,
solvents and similar materials, at dif-
ferential pressures of 50 psi. and below.
Pump mav be equipped with solid by-
pass or variable volume control type
heads, making it adaptable to wide va-
riety of r:.qum:m:.nts Heads are inter-
changeable. Unit is available in 80,
90 or 100 gpm. sizes.
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How STAINLESS STEEL helps insure passenger comfort

5 this giant long-range transport
] plane, the first ever designed and
built to Navy specihications, no eftort
has been spared to make high alttude
flying pleasant and comfortable.

Both upper and lower passenger decks
of the Constitution are provided with
strategically placed air outlets through
which cabin 15 pressurnized to maintain
10,000 ft. atmospheric conditions even
at 25,000 fr. Air flow diffused through
“anemostat’ units provides draftless
circulation.

The tube which carries the heat from
the engine exhaust system throughout
the length of the cabin, and the bleed
ducts that serve the heat exchangers that
control cabin air, are made of U-5-5
Stainless Steel. This construction pro-
vides light weight plus high creep
strength at elevated temperatures, offers
high resistance to corrosion and wvibra-
tion fatigue, and thus insures long-last-
ing and trouble-free performance of the
heating system.

AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO

COLUMBIA STEEL COMPANY, SAM FRANCISCO -
UNITED STATES STEEL SUPPLY COMPAMY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST

UeS'S STAINLESS STEEL

in the Navy’s Lockheed

With 17-58-8 Stainless 18-88 the mak-
ers of exhaust systems, venturt cowlings,
aircraft boilers, heat exchangers and jet
engine burner assemblies are consistently
obtaining superior service. In structural
parts and control surfaces roo, U-3+5
Stainless Steel will out-perform other
materials. Fast fabrication by spot weld-

NATIONAL TUBE COMPANY, PITTSBURCGH

Constitution

)

Shown here is the Canstitution’s commodious main
deck which seats 92 passengers. The lower deck
can sccommadate 76 passengers or can be used for
cargo. Cabin heat 15 provided from the engine
exhaust svstem through the Stainless Steel tube
and bleed ducts shown above.

ing—20 to 100 times faster than rnivering
—Il.':l'ln.'n.rL"'I:-f'i ﬂﬂ.!if."ﬂ'lh'] }' COSES.

Why not take advantage of the many
henefits this versatile, service-tested
steel has to offer. Our engineers will
gladly assist vou in applving it most
economically and efficiently to your
designs.

CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSEURGH & CHICAGO
TENMESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM
UMITED STATES STEEL EXPORT COMPAMY, HEW YORK

SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE

- TUBES + WIRE - SPECIAL SECTIONS

=177

UNITED -STATES STEEIL
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New Metal Sensenich Prop

Hartzell Goes to Metal Blades

Clip-Tip McCauley Prop

Goodyear Duck Mounts Four-Blader

Propeller Trend Is to All-Metal

Lightplane customer’s acceptance of McCauley prop is
causing manufacturers to reevaluate their product.

A more aggressive attitude on the

Eart of propeller designers apparently

as resulted from the slackening of
lightplane sales and consequent falling
off of the propeller market.

Growing trend is toward metal blades
for lightplanc propellers, stimulated
doubtless by customer acceptance of the
McCauley fixed pitch aluminum pro-
peller.  Simplicity, maintenance-free
operation and improved performance of
this postwar product has brought the
Dayton, Ohio, manufacturer a large por-
tion of the total lightplane propeller
business. As a result the other manufac-
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turers are taking a second look at their
own products and making some changes.
P Expands Into Aluminum-—Sensenich
Corp., Lancaster, Pa., for years the
largest maker of hxed-pitch wood pro-
pellers, last week announced its entry
into the fixed-pitch aluminum propeller
held, It will continue to make wood
propellers also,

The new metal Sensenich offers a
diameter range of 72 to 76 in. for vari-
ous installations. CAA has certificated
it for operation at contmuouns 125 hp.
rating at 2650 rpm. Model M76AM is
available for engines with SAE No. 2

flange crankshait, including Franklin
Model 4AL-225 and Lycoming O-235-C
and -235-Cl Ell%int:m Model M76AK
is for engines which incorporate the
SAE No. 1 standard flange and SAE
No. 0 taper shaft hub, mcluding Con-
tinental C75, €585 and C90.

B Testing—Vibration testing for use
with the O-235-C1 has been compicted
and the propeller is approved without
rpm. testrictions or placard, CAA vibra-
tion tests for the other engines are in-
complete. However USAF has recently
completed vibration tests on the C-85
engine with the M76AK propeller, and
expects to run additional tests soon on a
C-90-powered liasion plane with the
same propeller.

IYirst all-metal selective pitch propel-
ler in the lightplane range was intro-
duced recently by Hartzell Propeller
Co., Piqua, Ohio, on the 1949 Ryan
Navion. Ryan has been using composite
blade Hartzell selective th:ﬁ propellers
heretofore. It reports the following per-
formance with the new metal bladed
installation, used with a 205 hp. Conti-
nental engine: With full 2750 Ib. gross
load no wind sea level the 1948 Navion
has 1000 ft./min. rate of climb; 100 ft.
better than the 900 ft./min. climb with
the other Hartzell. The 1948 Ryan with
engine rated at 185 hp. had an 830
ft./min. rate of climb. Takeoff over
50 ft. obstacle under similar condition®
is shortened to 800 ft. with the new pro-
peller as compared to 875 ft. formerly.
» Competition—Indications are that the
metal-bladed Hartzell selective pitch
propeller will have some competition
from other manufacturers before wven
long.

There are indications Sensenich
soon may install metal blades on the
Skyblade controllable propeller.

Advantages of metal blades are out-
lined briely by Rvan in its report on
the Hartzell: “There is no chance for
change in balance due to possible warp-
ing or moisture pickup. The blades are
of course more durable than wood or
plastic with metal tipping and they re-
quire less maintenance and are also less
subject to possible damage in flving
through rain. In case of ground col-
lision or belly landing where major pro-
peller damage is involved, the metal
blades instead of breaking as with the
other types can be straightened by re-
work at the factory and used as entirely
satisfactory.”

Ryan charges $136 more for factorv
installation of the metal blade Hartzell
than for the plastic-blade Hartzell on its
new planes.

P Advantages of Wood—Main advan-
tage of making wood propellers is that
it is maostly a hand operation, withont
elaborate tooling involved, so that a
varietv of wooden propellers can be
manufactured by a single companv in
small quantibies without great produc-
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TYPES OF
EQUIPMENT

IS YOUR
PROTECTION

You can depend on Perforator
Tape marked PERFECTION
to provide the very best resulis
in all kinds of equipment and
under all types of operating
conditions, Made by the

wo| COMmMunication papers,
# T i - ] r
w] PERFECTION Perforator
& B Fpu & 4

: Jl Fape is sold direet to the user.

F:ﬂ-‘.u

-« Dependable deliveries keep
se ¢| Inventories low and stock fresh.
st PERFECTION Perforator Tape
e 1s nmow available in a CHOICE
'i".n OF COLORS for immediate
r:'-. delivery. Call. write. wire or
‘ yYou may wish to contact us hy
. teletype. The T.W.X. number

is PH-103.

PAPER MANUFACTURERS

COMPANY
PHILADELPHIA 23 PENNSYLVANIA

4+ SALES & SERVICE

world’s largest source of

tion outlav. Metal propellers require
consideramie toohmg  cost. Model
L'JIHHE:':_L"I- QU0 1NOre L'HJ_:II:_"I"_':-i"I."I'_',

Favorabie reports are given by Cessna
on recent Hight tests with a square-
tipped expenmental \'l-:L'..m]:::.' propel-
ler used to attack the airplime noise
prn]*.nh_m Fhight tests indicated a small
oain 1 Lﬂ'_ILtLHU. over the round-tipped
|1|+:]1L]tu and an apparent shight reduc-
hon m nose.  Without -LELI:._I]_':IL] read-
imgs, 1t was concluded that the fre-
quency of the square-tip propeller noise
was m a more acceptable range than that
uf other propellers tried. Considerable

gain in efhciency was reported over that
fmm a  hxed- En'ﬂ:h four-blade wood
densenich propeller on the Cessna 170
four-place plane.
> ARF Plane—Mleanwhile the small but
highly competent engincering staff of
Acromantical Rescarch Foundation at
Boston, is continuing quict airplane re-
search, using as a guinea pig Goodvear
Aircraft’s thrLL ]1]L1{L pusher 1|1||]:1]Hh| .

With earlier tests virtually com-
pleted on conventional tractor two-
place and four-place Stinson and Piper
planes, Professors Otto Koppen, Fay
Tavlor and Lynn Bollinger wanted to
sce how their s.:nnhnmhnn of an engine
with reduction gear and muffling plus a
multi-blade propeller tumed  slowly,
would work on an amphibian., |

S0 Sensenich has turned out another
four-blade hxed pitch prop of 65 m.
diameter which has alreadvy been -
stalled on the Goodvear phm, |Later,
the Goodvear pusher will go through a
series of tests with the L=|L||:1~rt ible pro-
peller hubs which accommodate two,
three, four, six or eight blades, for a
complete series of readings on its noise,
Amount of reduchion of noise is ex-
pected to be greater than in either the
Stimson or Cub, since the Goodvear
airplane, untreated for noise reduction,
15 probablv the noisiest airplane of its
size, with the possibie exception of the
Republic Seabee, another small pusher
amphibian.

Bollinger and Koppen are also work-
mg on the noise problem with the
0. 'fuur slow-tuming Aeromatic prapeller
they are using on rhur new Hehoplane

(AviaTion Werk, May 16), a private

venture not connected with the Acro-
nantical Research Foundation,
» Midget Progress—Some of the most
mteresting postwar  propeller {lL-rL']np-
ments have been i hittle wood two-
bladers for midget racers in the Good-
vear and Continental races.

Indications are that some of the
best of these wood designs or some
other new desizns mav be reproducet
spon m all-metal '|“JT1]'|‘3.¢."-”L'1"~. Onlv all-

metal propellers used thus far in the

postwar mideet races have been Me-
Caulev propellers of nearly standard de-
stems, occasionally with square tip modi-
hication,

Liberalized Copter
Regulations Seen

Laberahized  regulabions governing
rotarv-wing cratt operations m  close
built-up areas are indicated bv a Ciwvil
Acronantics Board decision last week.

The Board dismissed a case hled
against Charles Marthens, Anzona Aar
ways  helicopter  pilot, charged  with
operating a Bell helicopter i a careless
or reckless manner. He landed m a
downtown Tucson business district with
a crowg of several hundred spectators.

MMarthens appealed the adverse find-
ing of a CAB examiner and CAB ruled
that the ]:njlut ]md taken “every reason-
able precantion” by making advance
arrangements  with the l}l:rll{L depart-
ment and a local civie group to control
the crowd to insure its safetv. The
finding of the examiner suspending
Marthens' license for 30 davs was over-
ruled.

Board decision 1s regarded as a sign-
post to CAA's Ofhce uf Aviation hlth
toward more liberal interpretation of
regulations in the future.

Weather Survey

Sccking improvement i weather re-
ports to nonscheduled flvers, Flight
Safetv Foundation, Inc., 18 il]ntlt]mhng
2000  postcard  questionnaire  report
fOrms.

Company and individual owners of
aircraft are asked to report discrepancies
between weather reports received and
actual weather encountered o flights,
U. S, Weather Burean has promised to
investigate discrepancies teported. Cor-
poration  Aireratt Owners  Assn. has
offered to distribute cards to  ats
members.

Aireraft Owners & Pilots Assn. has
been conducting a somewhat similar
posteard survev on weather report dis
u;-n_-]:u.-|5|1.:-1':_'a AMONE its members for some
FIme,

Both survevs are based on frequent
pilot u:su]ﬂlmh of wide vanabions ex
perienced between weather forecasts,
and weather actually encountered
fights.

. .
Airstrip Tower

A control tower on the Chicago lake-
front airstnp on Northerly Island 15
expected to be m operation late this
summer. Total operations at the stop
from opening date Dec, 10 to Mar.
31 were 1625 armvals and 1602 de
partures, March operations averaged
47 a dav. A DC-3 is the largest plane
to land on the strip.

CAA airport limitations on the strip
forbid its use under strong crosswind
conditions. '
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you need the minimum weight,
maximum strength, and reliability
of

SHELBY Secwnileds
AIRCRAFT TUBING

™ u.-in;_.t Spars, fuse age SLruts anil Innm-rrm:-:, l._'lll_[il"lL' IMounts,
pmp-:“i_rt; and landing gears no other structural section will
give yvou the high strength-weight ratio obtainable with seamless

.c|||u1. steel 1.'II:|HI'I;|__.

[t1s for this reason that U-5-8 SueLny Seamless Tubing has for
so many years found such faviorw ith aircraft designers.

The finest tubing produced for aireraft construction, SHELBY
Seamless 1s made to exacting government speciheations, 15 avail-
able in a complete range of sizes, and in the current alloy steels.
Its use insures the utmost |r1 reliability because the seamless tube
manufacturing process is i effect a self-inspection process as
every foot of tulnn;_ 15 subjected to tensile stresses in the L'-rzhi
drawing operation which far exceed those encountered in service,

Wherever used, SueLsy Arrcraft Tubimg will help vou obtain the
utmost in structural efficiency. In jet planes, SueLey Tubing
mamtains strength at extremely high temperatures. In flving
freighters and heavy passenger transports and bombers, SHELBY
Seamless Tubes provide extra stamima to safely absorb the tre-
mendous shocks of 1.1min15: In ]hll:.l:l]‘.lT.LI"‘- Sport |1||||‘|L'-1 and
trailers which must be light, strong and safe, SueLey Tubing fills
the bill ar lowest cost.

The uniformity and dimensional accuracy of U-S8-8S SueLpy
Tubing, its ability to bend and shape to almost any ant desired,
its easy welding properties that permit complicated joints and
junctions with 1009, Lihuum enable vou to take full advantage
of the latest improvements in meu design and fabrication tech-
mques. For experienced help in applving U-5-85 SueLsy Tubing
most economically, ask for the cooperation uf OUT ENgINeers.

NATIONAL TUBE COMPANY, PITTSBURGH, PA.

(Tubing Specialtias Division)

COLUMEIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS
UMITED STATES STEEL EXPORT COMPANY, NEW YORK

ST A Y SESS S. ¥ E-E"L
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WILCOX SERVES THE GOVERNMENTS OF THE WORLD

Wherever airplanes fly —wherever lives depend on reliable communications
—vyou'll find WILCOX radio transmitting and receiving equipment. From the
Scandinavian countries to New Zealand...from Portugal to Pakistan, the govern-
ments of the world select WILCOX because of its proven performance under all
extremes of climate, temperature, and humidity.

As with many governments, WILCOX is being used by the United States
government in the basic communication systems for the Air Force, Signal Corps,
and the Civil Aeronautics Authority.

The governments of the world have spanned the globe with WILCOX com-
munications. From the Berlin Airlift to the Orient...WILCOX equipments carry the
messages that help keep freedom a vital force in the turbulent affairs of the world.

WRITE TODAY...for complete information on all types of point-to-point,

air-borne, ground station, or shore-to-ship communications equipment,
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WILCOX ELECTRIC COMPANY

KANSAS CITY MISSOURI
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Domestic Trunkline Operations

(First Quarter 1948 and 1949)
Rev. Pass. Miles (Add 000) Net Income
Percent

Carrier 1949 1948 Change 1949 1948
American ...... 309,354 224451 +38 5(326,332) EQE,UE?-,FU‘}::-
Bramff ........ : 41.070 39864 +3 (178,096) (510,209)
Gapifal ........ 38,273 48,124 21 (499,119) (1,245,838)
Chi, &80, .04 22343 21323 5 (84,225) (334,794)
Colonial 5,083 6,687 +34 (119,973) (161,068)
Continental .. .. 12.525 11,206 —+12 (169,573) (96,385)
B | R L 35,291 43,790 +26 238,478 (531,876)
Eagtern . .c.o..en 267,284 275,53 —3 1.732.585 1,420,901
Il o samings 3,838 5598 4 26,058 (25,920}
Mid-Cont. ...ivs 20,813 18217 414 2,452 (104,914)
Mational ....... 49.176 16,194 4205 688,577 (719,980)
MNortheast ...... 10,268 8,925 +14 (195.587) (524,229)
Northwest ...... 38,366 57151 2 (1,530,060) (1,970,193)
TR o s 177.697 183,186 —3 (2,962,931) (1,486,484
Uindted .ovwvnasi 237,398 190,616 —+24 (3,436,142) (3,401,293)
Western ...... 22 475 23,859 —6 (154,588) (654,828)

Tobals ..coave 1,357,386 1,174,727 +15.5 5(6,968,776) %(15,400,639)

(CAA figures. Scheduled operations only.)

Parentheses indicate dehcit,

- 1

Eirﬁnéilarnings Stump the Experts

In the face of a general business slump the carriers

continue to cut deficits and increase revenue mileage.

By Charles Adams

The steady upward trend of airline
traffic and earnings at a time when gen-
eral business activity i5 slackening con-
tinues to stump the experts.

When last year's predictions of sub-

stantial trafic gains missed fire badly,
the industry’s economic forecasters re-
fused to go out on another limb at the
start of 1949, But with first quarter
results far ahead of 1948, airline execu-
tives are again expressing cautious
optimism.
» Contributing Factors—Better regu-
larity, family fares, skycoach service, and
the unprecedented safety record appar-
ently have fgured importantly in the
recent trafhic boom. Higher mail pay is
also bolstering revenues.

Scheduled revenue passenger mileage
flown by the 16 domestic trunklines dur-
ing first quarter 1949 was up 15.5 per-
cent over the same time last year, and
the net loss was cut to less than $7 mil-
lion. The carriers were $15.4 million in
the red at the end of the frst three
months of 1948 and were unable to wipe
out the deficit during the usually-

profitable summer months.
» Five Show Profit—Thirteen of the 16
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domestic trunklines reported gains in
passenger business for first quarter 1949,
Five of the companies were in the black
for the period. Last year, only Eastern
Air Lines made money i the first quar-
ter. :

The railroads are not sharing in the
airlines’ passenger trafhc upturn. Assn.
of American Railroads statisticians now
estimate that rail passenger business
this year will be 12.8 percent under
1948. Earlier they had foreseen a drop
of only 11.4 percent.

(Interstate Commerce Commission
announced this month that the rail-
roads had shown a profit on their pas-
senger service in only four of the past
13 years—1942 through 1945. Last year
their passenger deficit was $560 mil-
lion.)
> AA Sets the Pace—American Airlines
is continuing to pace the air transport
industry's comeback. April earnings
wiped out AA’s small first guarter do-
mestic net loss of $326,000.

President C. R. Smith has informed
stockholders that the company would
show a profit for 1949 if business con-
ditions remain at present levels. Last
vear, American’s domestic net loss for
the first quarter was over $5 million,

AA’s 38 percent increase in revenue
passenger mileage in first quarter 1949
was perhaps the outstanding perform-
ance in the industry. Its April passenger
traffic was 33.5 percent ahead of the
same month last year.

National Airlines’ revenu¢ passenger

mileage during first quarter 1949 was
205 percent ahead of 1948. But NAL
was crippled by a strike most of last
year.
» Hunter Encouraged—Northwest Air-
lines President Croil Hunter has told
his company’s stockholders that while it
is still too early to tell how successful
the summer months will be, “optimism
is justified by the gains in revenue and
reductions in costs experienced during
the first quarter. We can be sure of end-
ing the first half of 1949 in a much bet-
ter position than we closed the first half
of last vear.”

NWA cut its domestic net loss from
$1,970.000 in the first three months of
1948 to $1,530,000 this vear. Its Orient
service showed a small proft,

In April, with the help of its new
transcontinental coach service, North-
west’s passenger traffic soared 23 per-
cent above last year. Domestic passen-
ger revenne was up 17 percent in April,
and NWA expected to show a profit for
the month.

Without the skycoach, Northwest's

domestic revenue passenger mileage dur-
ing first quarter 1949 rose only 2 per-
cent over the same 1948 period.
» Drinkwater Optimistic—\Western Air
lines has a good chance of showing a
net profit in 1949 with a 51 percent
load factor provided it can maintain its
present level of costs and mail rates, ac-
cording to President T. C. Drinkwater.
His forecast was made on the basis of
first quarter results showing a net loss
of $154,000, compared with $654,000
in the same 1948 period.

WAL's revenue passenger mileage
was down 6 pércent from the first three
months of last vear, Part of the decline
is believed due to the ferce competition
given Western by cut-rate uncertificated
carriers on the Los Angeles-5San Fran-
cisco run.

The California legislature is now con-
sidering a bill which would require un-
certificated lines to prove the need for
their service and get a certificate from
the State Public Utilitiecs Commission,
P Deficit for United—Despite a 24 per-
cent gain in revenue passenger mileage,
United Air Lines had a 53,436,000 net
deficit on domestic operations in frst
quarter 1949—highest in the industry.
In the same period last vear, UAL's net
domestic loss was $3,401,000, a fhgure
which was later cut sharply by retro-
active mail pavments.

Company officials noted that the re-
troactive mail pavments, Ea;;litalizatinn
of costs on grounded DC-6s, higher fed-
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cral income tax credits and other wactors
obscured actual gains made in 1949 over
the 1948 period. 1 these .actors were
climimated and 1945 hrst quarter resualts
were placed on the same basis as thosc
for 1949, the latter would represent a
[systemwise) improvement of 5856,791,

or _l percent over the hrst quarter last

vear,” UAL declared.

B TWA Loss Up=TWA last year made
hay domestically while Amencan’s and
United's DC-6s were grounded. As a
result, TVWA’s {1IJ1I1L"-.1'IL revenue passen-
ger lllJ]Lw Aown in fArst quarter 1949
were 3 percent below 1948, and the
deheit increased.

But m Aprl, 'T'WA's domestic rev-
cnue passenger mileage jumped 13 per-
cent over the same nmu!h during the
last vear.

Company was close to break-even
pomt in April and expected to make
mongey in May,

Capital Airlines, which reduced its
first quarter losses sharply as compared
to 1948, reported a 5163,949 net profit
m April. The company flew more rev-
enue passenger miles in April than in
any month since Oct., 1946.
> l.oad Factor Eases—1The 16 domestic
trunklines reported an average load fac-
tor of 35.12 percent in frst quarter
1949—down from 56.92 percent in the
same period last vear. A 19 percent
gain in seat miles available -LIE}]-I-E‘H'-:L(!
the load factor despite the rise in pas-
senger trafhe.

]rutfhr flown domestically increased
nearly ':ﬂ percent from 13, 615.000 ton
miles in first quarter 1945 to 20,234,000
in the same period this vear. Mail vol-
nme was up 21 percent from 8,400,000
ton nules to 10,131.000 ton miles: but
cxoress trafhe fell 17 percent from
T.247,000 ton miles in first  quarter
1945 to 5.983.000 ton miles in fArst
quarter 1949,

| S
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RFC Expert Hits CAB, Airlines

Senate Committee hears economist rap subsidies, boost

air coach and military travel by air.

A razor-cdged attack on airline man-
agement and  the Civil Aeronautics
Board's methods of carrving out the
commerce and national deum objec-
tives of the 1938 Civil Aeronautics
Act was made betore the Senate Inter-
state and Foreign Commerce Commit-
tee by a government hnancial expert
late this month.

Richard Hellman, Federal Power
Commission economist loaned to the
Reconstruction Finance Corp. to help
prepare an arrhne hnancial study for
President Truman, was the L‘h.p{frt He
made broad recommendabions for
wtrLllt-H]uul]g the air transport industry.
The White House has refused to release
the RIFC report for publication,
> Lethargy Alleged — CAB, Hellman
charged, has been “beaten down™ bv
the industry and lapsed into a ]E’[]H!"JL
“relyv-on- '-.llh'-.lf,[\ philosophy. ™1 IlL
board now gives the industry pretiy
near what it 'ﬂ'i]i'.ll'!-?." | |

He objected to CAB's “high-rate”
thinking and to the Board's alleged
stiling of air cargo development.

“1 know of no other regulated indus-
try . . . subsidized by the public . . .
that has followed a ph:]mnpln . that
it will not serve the public g cnr.mm]h but
only the upper 20 percent income fami.
lies,” Hellman commented.

» Other Witnesses—Other recent wit-
nesses in the Senate Committee’s airline
imvestigation were: Charles F. Willis,
president of Willis Aimr Service: Cvril C.
Thompson, exccutive secretary, Airport
Operators Council: B. T, \1]:]ru~. Air-

UNION JOB

First spadeful of dirt at the ground-breaking
for the Air Line Pilots Association’s new
5400,000 headquarters building at Chicago

was turmed by umon  president David L.
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Behneke.  The twostory  air-conditioned

structure will be dedicated to Behncke “in

recognition of his hifetime of service to the

aithine pilots.”

lme Diaspatchers Assng; and C. £, Wool-
man, Delta Air Lines president,

Hellman's recommendations covered
these points:
¢ Government Business—| ¢ propos v
an end to exclusive transport o0 muitary
personnel by rall and eshmatea tu At
this would tunnel from $20 million to
530 million 1 new busmess annuoally
to the domestic airhines—at no extr
cost to the Government.

Short-hanl air rates, Hellman pomted
out, approach rail rates; and on long-
Jl:lul trips the per diem allowance sav-
mgs would balance higher air rates.
Airhnes have offered a 10 percent fare
reduction on military business to match
the rails 10 percent reduct.on, he sag,
and the matter 15 now up for decision
by the national milihlr}' establishment,
® Coach Service—A ““dvnamic pricing
policy” should be ]11_t-|1f.'|:1 i the mdus-
trv, Hellman declared. “The airlines
have completed their growth on first-
class trathe and now must be made to
turn to coach trafhe.”

He challenged anv airline to demon-
strate that coach services cannot be
made profitable. While not mention-
mg names, he severely criticized a study
u:-m.]ur:hng against coach service made
bv one carrier (believed to be United
Air Lines),

"l have rarelv seen a more incom-
petent study, and 1 would suggest
that . . . these airlines which Say Hll’r
L'mIL'!i service is not feasible . , . show
their stuches,” Hellman continued. Car-
riers should generate new traffic by first
offering rate reductions instead of wait-
g for traffic to gencrate before enttine
farcs, he stated,

e Cargo Service—Stimmlation of cargo
operations throveh mulitary subsidiza-
tion could be nstithed, Tlellman  de-
clared, Tle ureed a leeal elarification
which would onen the wav For the Air
I'oree to develon all-freight nlanes,

» High Gasoline Rates—Tellman it
high gasoline prices. pointine out thet
cach cent per gallon reduction in the
price of gas would save the domestic
trunkhines $3.500.000 annually.

o Stiffer CAB Regulation—The econo-
mist urged CAB to clamp down on the
mdustrv in four wavs: a stricter disallo
ance policy in mail pay awards: dml
lowance for inadvisable cquipment pur-
chases; abandonment of its policv of
cushioning carriers against bankruntey
with mail pav awards: and securities
reculation,

The Board. he said, should engage 1
gronp of engineers to make spot-checls
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in the hew on arime vperations and
recommend disallowances 1or inefcient
practices.

\When carriers purchase giant vlanes
for thin-traffic routes, funds for the
service should not be supplu:r.l through
high mail rate payments, Hellman de-
clared., He urgf:cl CAB to veto North-
west Adrlines” tentative RFC loan for
Stratocrussers, claiming that there are
now only an aveiage ol twelve passen-
gerS POr tnp over tuc walno rouke.

If the carricr gocs througa winl 1is
Stratocruiser contract, Hellman inos
cated an aaditional $15 wullion RIC
loan might be required. Private bank-
ers reportedly are  reluctant to  go
through with a %9 million loan antici-

ted by NWA; and the carnier would
E:x-‘c to invest heavily in new ground
facilities at Scattle to accommodate the
Stratocruiscrs,

By -:rlmnnatmg the threat of bank-
ruptey, Hellman declared, EiE has
wiped out “probably the greatest”™ man-
agement incentive. Proposing CAB
regulation of airline ﬁnﬂncmg, he said
most of the industry has “demonstrated
. . . 1ts complete meptitude on plan-
ning its financial structure,” He recom-
mended that a ceiling be placed on debt
financing.
¢ Short-Haul Services — Feeders, which
carrv onc-hundredth of the mail ton-
nul&aga but receive one-ffth of the do-
mestic mail pay, should be abolished,
Hellman stated. There could be a few
exceptions m which local service over
mountains results in major time saving.

He estimated the Government paid
out 511.5 million in subsidizing feeder
passengers in 1948, and with all author-
ized feeder services in operation this
would amount to 523 million. “TFeed-
ers arc not warranted for commerce,
mail, or the national defense.” he de-
clared.
> Willis Favored—Sen. Edwin Johnson
(D., Colo.), chairman of the Interstate
and Poreign Commerce Committee,
charged CAB with “flagrant discrimina-
tion” in tentatively certificating U. S.
airlines instead of Willis Air Service to
fly Eastern Scaboard all-carzo routes.
Johnson's statement, in which Sen.
Owen Brewster (R., Me.) concurred,
came after President Charles Willis re-
ported his carrier had operated with a
524,881 profit during 1948, despite an
outlay a::rf approximately $65,000 in legal
fees: “while U. S. Airlines has only
$400,000 left out of the $2,500,000
raised in a 1946 stock issue.”

C. E. Woolman, Delta Air Lines
president, protested “forced” airline
mergers and certificate suspensions. But
Sen. ]ﬂhns-ﬂn declared: “If CAB made
a mistake (in awarding an uneconomical
route), should they b %md]}r stick to it?
Making the public interest subservient
F::- commitments to carriers is going too
ar.
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Airlines Receive Safety Awards

National Safety Council reports 1.3 deaths per 100
million passenger miles; auto rate is higher.

T'wenty-seven  certificated  airlines
which helped make 1948 the safest year
in the history of U. 8. air transportation
have recewved awards from the National
Saftety Council.

Last year, the Council reported, U, S
domestic and intemational airline oper-
ations resulted in only 1.3 deaths per
100 million passenger miles Hown by
the lines.

By comparison, death rate for auto-
mobile transportation in 1948 was ex-
pected to show little change from the
1947 mark of 2.3 per 100 million pas-
am%cr miles.

000 Auto Fatalities—Six accidents
in scheduled domestic and international
airline operation last year cost the lives
of 128 persons—103 passengers and 25
crew members. About 32,000 auto-
mobile passengers were killed in 1948
and more than a million injured.

The air transport industry continued
to set new safetv records during the
first five months of 1949, Barnng mis-
haps before the end of May, U. S
-:Imncsl'u: and international carriers will
have flown nine months and about six
billion revenue passenger miles without
a fatahty.

This achievement is equal to carrying
safelv all the passengers flown on sched-
uled U. S. domestic and international
carriers from the year of 1932 through
1941.

There were 289 passenger fatalities
in that 10-vear period.

* All-Time Record—Amencan Airlines
sct 4 new all-time record when it com-
pleted 1948 with a total of 2,933,272.-
000 passenger miles since its last fatal
accident on Dec, 28, 1946, to lead the
Safety Council’s list of billion-mile
awards.

Other billion-mile award winners were
TAVA, with 2,144.168,000 safe passen-
ger miles since Mar, 11, 1‘5‘-]'-'? and
Branmift Airwavs, which rolled up 1,112,
599,000 passenger miles since its L]'-.I:
death on Mar, 26, 1939,

In addition to a perfect record in
1948, two airlines were given special
Safetv Council citations For reaching
five-vear anniversarics of operation (or
multiples of five years) without a fatal
accident,
> NEA, Panagra Honored—Northeast
Airlines won a 15-yvear award for no fatal
accidents since its establishment on
Aug. 11, 1933, a period during which
it has flown 29‘5‘ 382,000 passenger
miles. Pan American-Grace Alrways was
honored for five years and 523 422,000
passenger miles since its last fatality on
Jan. 22, 1943.

Although American holds the passen-

ger-mile record, Hawaiian Airlines added

1948 to its all-time mark for consecutive
years of safe Aying. HAL hasn’t had an
.r.'lf,LIL"Ll'lt since its utﬂhhshmtznt 011 NOV.
, 1929—a period of over 19 years dur-
mg which it has flown 223,279,000 pas-
senger miles,
» Other Awards—1he Safcty Council
also honored these U. S, carriers for
completing 1948 without a passenger
or crew fatalitv—number of safe passen-
ger miles flown uE to Jan. 1, 1948, being
shown m parentheses, I.‘nllmmd bv i'hL
date of the last fatal accident:

American Overseas (389 million) Oct.
3. 1946; Capital (459 million) June 13,
1947; Chicago & Southern (671 mil-
lion) Aug. 5, 1936; Colomal (234 mil-
lion) Apr. 18, 1930.

Continental (325 million) May 1,
19335; Inland (128 million) none; Mid-
Continent (380 million) Nov. 15, 1934;
National (4735 million) Oct. 5, 1945.

Uraba, Medellin & Central (10.8 mil-

lion) none; Western (285 million) Dec.
24, 1946: Caribbean-Atlantic (18 mil-
lion) none,
P Feederline Citations—Ten feederhnes
were given citations for completing 1948
without a fatal accident. No U, §S.
feeder has suffered a passenger fatality
since the first t‘-:’.*l‘l‘iﬁl:l;l‘l‘.d short-haul
operator started its service in August,
1945.

Northwest Airlines, which in 1947
had flown five vears and more than a bil-
lion passenger miles without a fatality,
saw its record broken on Aug. 219, 1948,
when a plane crashed near Winona,
Minn., killing 33 passengers and four
crew members.

Another long-time safety record fell
in 1948 when a Delta Air Lines plane
crashed during a Chicago takcoff on
Mar. 10, killing eight passengers and
four crew members. Until the accident,
Delta had compiled more than 733 mil-
lion safe passenger miles over a 12-vear
period.

More for Family

Continuance of frst-of-the-week fam-
i!}' fares from June 30, 1949, to Mar.
1950, is planned by 16 domestic
trunl-.lmes and feeders if CAB approves
the plan.

Staﬁ:m:] by American Airlines in Sep-
tember, t]m plan provides that if one
member of a I:;lmih' pays full fare for a
trip on Monday, Tuesday or Wednes-
day (usually light traffic periods) other
members of the family may travel at
half fare.
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Snap-on can furnish the best drill to fit your purpose. Superior
features include heavier and more powerful motors than many
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cooling . . . helical gears throughout . . . all ball bearing construc-
tion permanently lubricated and sealed from dust and grit . .,
heavy duty Jacobs chucks . . . extra long (15 feet) heavy 3-con-
ductor cable treated to withstand o1l, grease and wear. Shipments
made promptly from Snap-on branch offices located in 40 key
industrial cities . . . write for complete catalog,
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fractional sizes from 1/16" to 1/2"; Wire Gauge Drills from No. 1 te No. 60.
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Blade Fatigue Cause
Of Forced Landing

Failure of a propeller blade in flight
and subsequent loss of the No. 4 en-
gine probably caused the accident which
forced an American Airlines DC-6 to
make an emergency landing at the CAA
auxiliary field, Columbus, N. Mex., last
Dec. 3.

A Civil Aeronautics Board report on
the mishap said fatigue failure of the
propeller blade apparently resulted from
circumferential indentation induced on
the inside surface of the blade shank
during manufacture at the time the de-
icing ring was installed by the upset
process. The Curtiss-Wright propeller

mmvolved had been in service 1122 hr.

P Limited Number Made—0Only a lim-

ited number of this design blade (744-

6C2-0) were manufactured between

Dec. 22, 1947, and Apr. 19, 194§, ac-

cording to CAB. The ring upset process

was nol used on blade designs other
than the 744-6C2-O.

In order to determine if similar in-
ternal 1rregularities exist in any other
blades of this type, the manufacturer
has withdrawn from flight operations
all units subjected to the upset ring
process. Only those blades that satisfac-
torily pass a revised reinspection pro-
gram will be returned to service,

The blade on the AA DC-6 frac
tured at about the 9%-inch station.
Fatiene failure covered approximately
two-thirds of the circumference before
Anal rupture in tension took place.
> I'ngine Torn Out—Bound from Dal-
las to Tucson, the DC-6 was cruising at
15.000 ft. when the crew felt a severe
jolt. They saw No. 4 engine had been
torn from the plane and No. 4 nacelle
was on hre. Emergency procedures

| were followed, and fire was extinguished.

Following loss of the No. 4 enzine,

| plane operated and handled normally

for three-engine operation. No in-
jurics to passengers or crew were in-

| curred during the emergency landing.

Inspection of the No. 4 nacelle area
revealed engine had let go at the

| vibrator isolator mounts. All forces in-

volved were absorbed by these mounts,
and no structural damage was found aft
of firewall. Fire damage was superficial,

and no other part of the plane was dam-
aged in anv way.

Independents Join

International Group

The Natl. Independent Air Carriers,
an association of U. S. uncertified oper-
ators, has joined forces with the Inter-
national Federation of Independent Air
Transport Companies (FITAP) “to
hght against cartelization of air trans-
portation throughout the world.”
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James Fischgrund, vice president of
Standard Airlines and chairman of the
U.S. group, said the Federation con-
sists of the independent airline organi-
zations of France, Great Britain, Nether-
lands, South Africa and Switzerland,
and member companies n Norway,
Sweden, Italy, Spain, Egypt, East Af-
rica and India. Fischgrund added that
the independent lines of 1. S., France,
Great Britain, Netherlands and South
Africa are those principally threatened
by “chosen instrument” carriers which
are trying to create conditions render-
ing operations by other companies 1m-
possible.

TWA Skycoach Load
Factor 91 Percent

T'WA has made a spectacular success
of its initial venture into four-cents-a-
mile skycoach service.

Load factors reached the saturation

point during the first three months of
its cut-rate DC-3 operations between
Los Angeles and Kansas City. In April,
91 percent of the seats on the 2I4-pas
senger planes were filled.
» Expansion Spurred—Popularity of cut-
rate, night-time fights on this run
spurred plans for extension of TWA's
skycoach to other routes starting with
New York-Chicago service May 31
(AviaTion WEEK, May 25).

TWA’s four night flights operating
on the schedules of the present Los
Angeles-Kansas City skycoach had a 30
percent passenger load factor for the 30
days preceding inauguration of the new,
low-fare service on Feb. 7. The passen-
ger load factor soared to 67 percent in
the first 30 days of skycoach Hight,

March load factor moved up to 76
percent, In April it hit 91 percent and
leveled oft at close to that point durmg
the first part of May,

P Seasonal Gains—Normal seasonal in-
creases probably would have pushed the
30 percent load factor of last January
to 45 or 50 percent by Mav if skycoach
service had not been introduced, TWA
estimates. The company’s research de-
partment had predicted last January
that April's load factor on the sky-
coach run would reach 90 percent.

» No Measurable Diversion—TWA savs
that overall there has been no measur-
able diversion from standard-fare flights
to skvcoach, because the number of pas-
sengers carried in the area has continued
to increase steadily. A Constellation
flicht leaving Los Angeles about the
same time as the skvcoach trip (and
making two of the skveoach trip’s stops)
has recently maintained a 75 percent
passenger load factor.

West-to-east travel continues to be
best on the skvecoach run. CAB has
authorized TWA to offer the low-fare
service at least until July 31,
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SHORTLINES

2 Air Transport Associates—Ilas asked
CAB for cerhihcate or exemption to
carry persons and property between
Seattle and Fairbanks, Alaska; between
Seattle and New York; between Chi-
cago and San Francisco; and between
San Francisco and Los Angeles. The
Seattle-based company now operates
under a nonscheduled letter of registra-
tion,

™ Alaska Airlines—Reports $16,572 net
proht on $1,076,801 gross revenue for

the three months ended Jan. 31. Com-
pany lost $258,814 on $462,575 gross
revenue in same period previous year.
> Australia—Major airlines increased
their fares 12 to 40 percent this month
because of steadily rising costs. Aur
Ministry said Australia’s fares remain
cheapest i the world despite the hike.
» Braniff—Plans to start twice-weekly
DC-4 service into La Paz, Bolivia, June
3, with the frst JATO-equipped pas-
senger plane to fly commercial sched-
ules. JATO will give the DC-4 an
available extra takeoff thrust equal to
1200 hp. at the 13,398-ft. high La Faz
airport.

> BOAC—Flew 2357 passengers on /8
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NEW
AIRLINE

for the
Aviation
Jndustry
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AMERICAN
A/RWAYS

General Offices:

Wasthington Nalional Airport
Washingten, D. C,

Call Your travel agent

p

e

T - )
I
Along All American’s new
passenger roules are concentrated ;
many main ‘ELIHIH:-_ sub-rontractors, |
aceessory vendors and raw material j'
sources [or the aviation induostry, ‘#
Main line speed with local stop con- ,.-
venienee: frequent schedules for
one-day round trips to all pointe. %

THE ROUTES OF
ALL AMERICAN AIRWAYS

snas SUMMer
Service

hallicratters S-5|

o2

SEE

Thee Radio Mars Radio’

designed for YOU . .

Serve more traffic, better, with
this omazingly wversatile Airport Re-
ceiver. Superb reception on all essential
frequencies, plus new features for in-
creased efficiency ond convenience,

Instantanecus switching to three pre-
tuned channels for quick monitoring.
Range filter for clearer voice recep-
tion. General coverage 132 ke to 13
Mrec., Extra sensitivity—9 tubes plus

rectifier,
*14950

Consult your felephone book for nearest
Hallicrofters dealer, or wrile Depr. 101 ot ..

the hallicratters co.

4401 WEST FIFTH AVENUE. CHICAGD 24, ILL.

MAMNUFACTURERS OF PRECISION
RADIC AND TELEVISION EQUIPMENT,
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JET ENGINES

Criannini ducled pulse jet engines,
currantly in praduction, provide reliaoble
operafion al high thrust per unit frontal
grea, Mominal engineé diamelers are
from & to 25 inches,

Recently exponded manufacluring
facilities afford firm delivery of

1949 improved instrument and

powerplont equipment.

185 W. Colorndo, Pmsedena 1, Colilornio
A&F97 Maorrls Turnplke; Springficld, N. 1.

| Hights between the U. 8. and Great

Britain during first quarter 1949 against
036 passengers on 107 thghts in first
quarter 1948, Average passenger load
imcreased from 19 to 30.2, -

» Central Air Transport Corp.—Lxpects
its hrst Convair-Liner to arrive in China
this month. Craft was to be ferried to
1ts l|11!1.‘__{ HHH.‘:: base on a 14.000-mile
flight via Canada, Greenland, Iccland.
Lurope, Irag, Saudi Arabia and India.
Five other Convair-Liners will be fer-
ned by CATC crews over same route.

» Hawaii—1'erritorial legislature has re-
duced the aviation fuel tax from 5 to 4
cents a gallon. Motor fuel tax staved
at 6 cents, Efforts to require  that
Hawai's airport program be financed
entirelv from the aviation fuel tax, land-
ing fees and other airport fees were op-
posed by the airlines and defeated.

» Northeast—RI'C  has given final ap-
proval to a 51,750,000 loan for service
and equipment expansion,

» Slick—Plans to make no major changes
m its C-46 cargo fleet in the immediate
tuture despite recent tentative CAB cer-
tification,

*TWA—Reccent agreement with  the
Air Line Pilots Assn. placed transcon-
tinental L‘l’]pi]-::iti' .~~1':It'l';i1'|1_',_'Ir pay at 529()
monthly, with top of S5370 after six
vears service. Starting base pav for co-
pilots i international service is S350,
with 5570 top at end of the tenth six-
month period.

» Unmited—President W, A, Patterson
has announced that UAL’s 55-passenger
Stratocruisers will go in service between
the West Coast and Hawaii not later
than Oct. 15. First of the company’s
seven  Boeings should be delivered
around Julv 1,

» Viking Air Lines—Recently became
second  transcontinental nonscheduled
operator to offer nonstop DC-4 service
castbound from Los Angeles to New

York.

CAB SCHEDULE

June ld—Hearing In VAL-Air Line= and
Tran=-Texas Alrwavs route case. (Dockets
dtdo,. 30446 and RAGT)H

dune li—Hearing on forelgn air carrier
permit applicntion of Linea Aeropostal
Venezolann, (Docket 2751)

June F—Jearing on Purdue Aeronautios
Corp.'s llghtplane route application. ( Docliat
3714}

dJune 20—Hearine on renewal of South-
west Alrways" feeder certifieate and sus-
pension of U'nited Alr Lines' serviee at four

California pointe, (Docket AT18)
June 20—Hearing on Carco Alr Servioe's
lighiplane route application. (Docket 36299
July I18—Hearing on Hughes Tool o

control of TWA. (Docket 2796)
dJuly IR—Hoaring on renewal of Pinneer

Alr Lanes" feeder certificnte and suspension
ll:,r :"il'l"l.'ill R FHMNES 0N 'Onied ||!- |:|'_'|:|:|"|'.
(Continental and American. ( Docket 37160)
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CAB Okays Summer

Trips to Rome. Israel

Two uncertificated carriers—1The Ily-
ing 'l'iger Line and Trans-Caribbean Aur
Cargo Lines—will get a small picce of the
trans-Atlantic passenger business during
the peak summer travel season.

The Flying Tigers have received spe-

cial CAB authorization to make three
roundtrips between the UL 5. and Rome
this summer carrving Catholic student
groups in connection with the Holy
Year celebration. Trans-Caribbean will
he permitted to make two roundtnps to
T'el Aviv, Israel. with student groups en-
rolled in the New York University
Summer School Waorkshop in Palestin-
an Life and Culture.
» Prohibition Lifted—Uncertihcated air-
lines are prohibited under the Civil
Aeronautics Act from carrving passen-
gers between the U, S, and foreign
points on a nonscheduled common car-
rier basis. CAB in the past has granted
few exemptions from this regulation but
in this case, despite a 'TWA protest, de-
cided that certihcated carriers will be
unable to provide adequate charter or
regular scheduled service to accom-
maodate students during summer.

Both the Flving Tigers and T'rans-
Caribbean had indicated to CAB that
they were hling applications for exemp-
tions although they believed the flichts
constituted legitimate contract or char-
ter activity bevond the Board's regula-
torv jurisdichion. Holding to its ex-
tremely narrow view of what constitutes
a contract operation, the Board decided
that even the proposed limited number
of flichts were common carrier in nature
and conld be made leeally onlv under
exemptions, | |

Merger Agreement

Mid-Continent  Airlines  directors
have approved an agrecement with Parks
Air Lines whereby the feeder would
become a wholly-owned subsidiary of
MCA, subject to Civil Aecronautics
Board approval {Aviarion WEEK, Apr.
25). J. W, Miller, MCA president, said
his company would file a petition with
CAB secking permission to acquire
Parks” 4000-mile short-haul system.

The agreement provides that the pur-
chase of Parks is to be accomplished
through a stock exchange on the basis
of one share of Mid-Continent for each
2.4 shares of Parks. Parks’ outstanding
stock totals 32,392 shares. The feeder
was on¢ of fve ordered by CAB to
start .operations by July 1 or lose its
certiheate.

New ICAO Member

Finland has become the 52nd mem-
her natiom of the International Civil
Aviation Qrganization.
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HANSEN
COUPLINGS

GIVE YOU

QUICK CONNECTION
AND DISCONNECTION

2 INSTANT AUTOMATIC
FLOW OR SHUT-OFF

THESE FEATURES engineered into HANSEN couplings

save users both time and money.

Any fluid system carrying gases, liquids, or grease can be
improved by the installation of these quick-connective, auto-
matic shut-off couplings. Slight movement of the sleeve
releases the plug, and flow instantly stops. Insertion of the
plug opens the line to flow...immediately...automartically.

Three types of couplings offer valve in socket, valves in socket
and plug, or without valves for straight-through flow. Engi-
neered for specific types of service, including air, oxygen,
grease, acetylene, oil, hydraulic fluid, gases, or solvents.

Ask for the new catalog of our industrial line, with engineer-
ing data, or for specific information regarding the adaptaton
of HANSEN couplings to your product.

HANSEN REPRESENTATIVES

Mew England States: Perarse-Pearson Co.,
West Hartford, Connecticut, Boston,

Muassachuseits

Atlantic, Gulf States: H-R Engineering Co.,
Baltimors, Md.

Morthern Ohlo: F. & W. Ursem Company.
Cleveland, Ohio

Southern Ohio, W. Va., Northeastern Ky.:
Steinhagen Alrline Producis, Diayion, 0.,

Tennessee, Arkansas, Kentucky: Ralph A.
Hiller Co., Nashville, Tennesses

Michigan: William H. Nash Company.
Detroit, Michigan

Indiana; Wisconsint Nefl Englneering Com-
any, Ft. Wayvne, Indiana, Milwaukee,
YVisconsin

Morthern [llinois, Eastern lowa: Waltler
Norris Engineering Compony, Chicago,
Ilinols

Contral Midwestern States: Sturpia Equip-
ment Cao., St Louls, Missouri

Horth Midwestern Statezs: Hunscome-
Rogness Company, Minneapolis, Minn.

Texzas, Oklahoma: C. C, Brownfield, Dallas,
Texns

Colorado, New Mexico, Utah, Wyoming:
E. C. Wild Co., Deaver, Colarado

Northern Calif.,, Nevada: R. J. Gentles,
Han Franowsoo, Californn

Arizona, S. Callfernia: Chester Paul Co..
Glendale, California

idaho, Oregon, Washington: Jack J. Knlberg
Company, Seattle, Washinglon

IN CANADA

Province of Ontario: John Best Associates,
Torunto, Ontario
Quebec & Maritime Provinces: Cowper

Company Ltd.., Monireal, Queboe

THE HANSEN MANUFACTURING COMPANY

4031 WEST 150th STREET

CLEVELAND 11, OHIO
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NEW ADVERTISEMENTS

SEARCHLIGHT SECTION

EMPLOYMENT o BUSINESS * OPPORTUNITIES e PLANES ¢ EQUIPMENT—USED or RESALE

received Friday will appear in the fssue moiled the following Friday subject to limitation of spoce availoble

— = —

i- SENIOR ENGINEERS
Required for positions in
AERODYMAMICS
| STRESS AMALYSIS
WEIGHTS
Inguiry should Include comprehensive sxporiencs
resume, Address: Manager, Engineering Parsonnel.

BELL AIRCRAFT CORPORATION
P. 0. Box |, Buffalo 5, N. Y.

| Need A Pilot? Need A Job?

Are you gualified to fly the Atlemtic, to
instruct, to fly charter, to dust, or 1o help I
organize a new airline? We com help
you find the job you need, or the maon
you need. No regisiration fee.

PILOTS EMPLOYMENT AGEMCY
I Box 152, Whippany, M. J.

REPLIES {Hox No.): Address o office nearest you
NEW YORK: 830 W. 42nd 8t. (18)
CHICAGO: 580 N. MiohMpan Ave. (11)
SAN FRANCIBCUO: 68 Poat St. 4]

POSITIONS WANTED

e — —_—

MAINTENANCE FOREMAN, scheduled trans-

portation, thoroughly exp. in supervision of
line maint., inspection and (rouble shooting.
DC-3, 4 & 6. Deslres permanent supervisory
position. PW 8948, Aviation Week,

FORMER AIR Foree and scheduled interna-
tienal airline pilot, 4200 hre., Ineluding 610
DC-6, Age 29, married, ehlildren. Highest pro-
fepsional and charncter reference. Travel for-
gign or domeatic. Seeking work commensurate
with experience. PW B8E4, Aviation Weoelk.

@ SEARCHLIGHT SECTION @

- FOR SALE - - -

/ Stinson SR-10C Aircraft

(Not converted AT-19's)
Lycoming 290 HP—HamiltonStandard Constant Speed Propellers

These aircraft are fully equipped for airline service and are now
in use on air pick-up routes in Pennsvylvania, New York W.

Virginia, Ohio.

Some recently overhauled . . . some approaching overhaul . . .

all maintained o CAA Carrier standards. To be sold with or

without equipment. Make offer.

WRITE
PHONE

R. C. Gudikunst, Director of Supply

All American Airways, Inc,
WIRE Washington 1, D. C.

Brokers Protected

MANUFACTURERS OF
AIRCRAFT PRODUCTS

Save Money and Time!

Lel us represent you on the West Coast.
We are known established manufac-
turers’ sales and technical agenis with
top industry conlacts. We emphasize
personalized selling—repeated contacts
—and results. We want more quality
Homs., Wrile:

ASE COMPANY
940 Alma 5t. Glendale 2, California

—

BEECHCRAFT DI8S

Complete Bendix Airline type radia instolla-
tion—ARC-VHF transmitter and receiver—De-
icer boots — Anti-icing — 80 Gallen nose tank
—5 Hardmon choirs—Folding cobin toble—
Constant speed propellers—Windshield wipers
—3pare engine in crate,

Just relicensgd ond in excellent condition.
Very reasonable,

BEECHCRAFT AT-11

Beautiful interior—divan, folding cabin table,
Bendix Airline type rodio instollotion. Low
time engines. $15,500.

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

BARGAIN DAY!
Twin Beech AT-11

Beautiful interior, full radio equip-
ment. Just relicensed. Price
$14,500, subject to prior sale.

Call or write for details.

WINGS, INC.

Ambler, Pa.
Guy Miller, Ambler 1800

SCHOOLS .

- Rising Sun scroot or

RLISHED 1830 .-quﬂH.ﬂUTJI::E

N SUCCELlY €
i VETERAMN
[ NOW FOR NEXT
igsfrotfed Cefo

ThAETN = .,
L | rra '._'F l.r_-l' ._I. .“F

AIRCRAFT MATERIAL WANTED
All AN Hardware, slectrical tems & components
pooh m3 nuts, bolts, bearings, fAttings, valvea, elr.
sult breakers, switches, llghts, relays, pulleys,
spark plugs, gas caps, aotc,

FOR SALE

Dne of the largest stocks of aireraft parts and com-
pononts on West Coast. 100%; Inspection, couriesy
discounts fo brokers. Immadiate delivery.

COLLINS ENGINEERING CO. '
64 Washington Bled. Culver City, Callf.

AIRPLANES

DOUGLAS—DC—3 TYPE
$25,000—%90,000
LOCKHEED—LODESTAR
$6,500—S540 000
Eight of Ecch

Choice of : Cargo—Pasrangper—Executivo=Inferiors,
Optional; Radic—Engine—FPropeller Combinations
Enginaes = Propellers — Accesiories — Interiors —
Supplins. Large Stock of Douwglas and Lockheed
Farts and Componenis

LBS AIRCRAFT CORP.

ftxpevialicing In Fincs! Quality Traneport Atreraft™t

Located af: Moilling Address:

International Airport 256 N.E. tdth St
Miami. Fla. Miami, Fla. .
Phona BR-3961 Cable: Toerryeo, Miami

MUST SELL
Make Offer

BEECHCRAFT DI18S

Postwar Not a Conversion

Total Time, 585 hours en airframe and
engines . . . conslant speed propellers . . .
B0 gallon nose tank . . . 150 watt transmit-
ler ., . . range recelver . . . marker bea-
con . . . ADF . . . cabin radio & Intercom

. 3 reclining seals and eouch ., . .

lable . . . never damaged . . . periect con-

dition . . . owned and operaled by large

corporalion localed in Californic.
FS-8i1, Avintion WYWank

8% Post Street, San Francle=eo 4. Callf.

U. 5§ Export Reg. No. 2223

BEECHCRAFT PARTS

P-17-5, UC-43, GB-2
Largest Inventory Mew Parts in Country, Ask
for Cotalogue—Discount to Dealers.

INTERNATIONAL AERO ACTIVITIES
P. O. Box 5207 Okla. City 7, Okla.

>4

UNUSUAL OPPORTUNITIES

PHONE—STerling 4505 |

Can be found each week in the

SEARCHLIGHT SECTION
AVIATION WEEK

AVIATION WEEK, May 30, 1949

the steward-davis 600-hour warranted™

R-1830-92 fCommercigl O;erhaglz

$1895* exchange on one year contract...

* 1 subject to purchaser's observance of U.S.
CAA operations and maintenance standards

* 2 20125 individual exchange

STEWARD-DAVIS

13501 SOUTH WESTERN
GARDEMNMA, CALIFORNIA

exclusively overhauling Pratt & Whitney R-1530-92’s

AVIATION WEEK, May 30, 1949 55



@ SEARCHLIGHT SECTION (@

THE TEXAS COMPANY
Offers
FOR SALE

EXECUTIVE DC-3

"“Your Offer Will Be Given
Full Consideration”’

MN-162Ik
Ladtista=a=d Bip 01012 40

. merial =6H154

Maoulaeturecf 1352 44

. 24 Yolt

. Engines: 1* & W sG55

Tivtal Time "-||| - Ilerkmial by Prait & Whitnes
et InmngE nakrin
Itight |r|.. ne—a5 25
Lzt :I'|||]i.'l|| au e
Right Propeller—>50 25

. Alrframe: Total Time 1768E5

sel iy Ahvephanl =04 ET (Cobpyerfed] 5013 AT

. Fall Bhwnd Flving Instromants

Complete De-leing and Anti=leing Eguipment

, Janitrol Heater-—Tvpe #-204

Imsialledd Jarniory 5, 154

Hadie Equipment:

Twio ADF a==Type MN-200C with dunl Azimuth
el s tek

e contrel for 157 Jasop

Coommanil Hecelvieg

IETA 1B Transcelver

VHEF Transceiver Type 3IT230 ARC

ROOSEVELT FIELD,

Phone: Garden City 7-3313

.‘II":- Alarker ool
AV O-8 Boallo Al boserir
]ra.‘; Il:"l'l'ill'll

Ik, Special Equipment:
Fluxs Gate Cotipiss
Sperry Aot 1%00am

1. Cahin:
Fuorwarl Cespiline midiat

fwn Tl il
[Eeat Comipartment—5 SBwlhvel Senes, 1 Dheck,
[Eupilet d'udier—"Tan & Mrown

12, Extra Equipmant:

e Bafe of Cllogls T lbicmtos i Er bl
P | TTRTE AT, v er e el
Mot lonnl Givro i b B izl
Turn & Hank IniBcears i erlipulod
EAvrn Worizon i 1 eEr Bl
PMrectbon Todivator i eriumlend
sy Ghufo PUNedl EMiredtion Box  Overbamnlel
STy Aute M08 MHeieon 1hox e vl
Violtage Regulators i erhaulod
Yacwuim Pwmps

Fiollp=e Stmriirs

h=-1 Caeria=rptae

et Wind dimed Tall Cdvers
R, Head Hest Coviers
Sots. Pilol Seab Covers

T2 S o e e et o e

e r bl
i igier snilied
iverhaulied

Fratt & Whitney  1=50-000 Engine, Serial
SRV, Sero Tlme sknee ovorhagl, peleked
foF long tline =Iapped { A% ls, “Where s

Bpals, Himistom, Texas, )

Mineola, L. I., N. Y.

Att: D. A. Baldwin

FOR SALE

DC-3 21-PASSENGER AIRPLANES

8,000~

and up

(plus 2% Sales Tax)

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

@ Recently removed from scheduled
passenger service.

@ Airframe and engines approoch-
ing overhaul.

"AS IS" MUNICIPAL AIRPORT, TULSA, OKLAHOMA

Address all inquiries to:
AMERICAN AIRLINES, INC.

Al : Director of Surplus Sales
43-02 Ditmars Boulevard, Astoria, Long lsland, H. Y.
(Telephone RAvenswood 8-1000)

Special Avlomatic Gyro-Compas and Horizan Indi-

eator

Bendix two-way radio
A.C.A, Receiver, BC & Beacen
Full Instrumant Flipht Panel—Price 53500

JACOB A. SHENK Box 46 Harrisonburg, Ya.

FAIRCHILD 24)

In excellent condition

| DE HAVILLAND MOSQUITO

MARK 20
| 100 hours total time on airfrome and
| engines. Always hangared. Ready to go.

PALM SPRINGS AIRPORT CORP.
Box WW Palm Springs, California

6

WHAT'S NEW

New Books

“Flight into History: 'I']l-: Wright
HIDHILI‘H and the Air ’tw." ' Iulsbeth
E. readenthal, ]:uth]uhul iﬂ. 1!1:. Uni-
versity of Oklahoma Press, Norman,
Okla. Price $3.75

[ xcessive number of errors Llpl:-u.xnm”
i the book seriously detract from its
value as an aviation ]ml::n reference, It
appears likely rather it will compound
the already considerable confusion which
exists concerning early days of aviation.

Limited space ]uﬂnlh only a few
typical examples of the book's mistakes,
many of them in details alreadv well
established in previouslv  published
writings and documents.

T llL author names as a witness of the
first powerplane ﬂii_:hh made by the
Wrights at Kittvhawk a “John Ward"”
who has never before ]uun listed in this
company, Presumably  she means
Johnny Moore, only remaining living
witness to the first HJ“]I["-. |

She describes HnETumn held near
Davton where the Wrights made carly
ﬁwl ts as a 100-acre feld when ,L-Ltmlh
it was 06 acres,

She 15 seriously mised up on the
birthplace of Wilbur Wright, and on
the places where the Wright family
lived. although all these thmm have
been reported correctly in previons pub-
lications.

Pe rhapa more serions than the factual
crrors 1s the writer's tendencey to ascribe
to other aviation pioncers much of the
original work for which the W rights
are properly credited.

A key to some mis-interpretations is
supplied by the repeated citations in
her footnotes of Dr. Albert Zahm. bit-
ter enemy of the Wright brothers. as
onc of her principal “authoritics.” The
long-time campaign of Dr. Zahm to
discredit the Wrights' contributions to
aviation, and his reports, which in large
measure caused the Wright- "-,:mrhmn:
lan  controversy, afterwards repudiated

| by the institution, are well known.

Although written some six vears after
the Fred L Kelly book, ° ‘The Wright
Brothers,” the Freudenthal book falls
far below the earlier one in historical
reporting and cannot be considered 2
serions  competitor.

—Alexander McSurely

“Most-Used Aviation Terms,” 1000
terms and defnitions taken from the
Aviation Dictionary and Reference
Guide, and reprinted with their Grezg
Shorthand equivalents. Available from
Aero  Publishers, Ine.. 2162 Sunset
Blvd., Los Angeles 26, Calif. Price $1.

AVIATION WEEK. May 30. 1949
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® LEWIS ®

| STANDARD & SPECIAL

BULBS

FOR USE WITH
RESISTANCE THERMOMETERS

_._._‘_T__‘

BAYONET TYPE FOR CYLINDER HEAD

FLUSH TYPE FOR

FREE AIR

AMN5525-1
AHSEIS—E

Eﬂ

STANDARD “AN" BULBS |

In addition to the standard models illus-
trated, we have developed special high
temperature bulbs that will withstand
500°F for a minimum of 500 hours, as
well as bulbs with long slems or special
threads.

All of these bulbs may be used with our
standard aircraft resistance thermom-
eters.

THE LEWIS ENGINEERING CO.

CHURCH ST. » = » » NAUGATUCK, CONN.

AVIATION WEEK, May 30, 1949

ON CONVERSION, OVERHAUL
AND MAINTENANCE. . ..

You'll 2eore higger profits when American Airmotive handles your
airframe, engine, instrument, radio or accessory problem, Trained
specialists working in modern, completely equipped shops guarantee
fast, dependable service on every aircraft component. Save time,
. with American Airmotive’s facilities—engineering
—craftsmanship . . . for one aireraft or a fleet!

=ave money . .

Aviation’s Most Reliable Label

cable:
AMAIRCO

MlAMI INTERMNATIONAL AIRPORT
P.0O. Box &, Miami Springs, Fla.

Phone: BE-3445
“"C-46 SPECIALISTSY




EDITORIAL

Give Air Freight Its Chance

Except for its unjustifiable failure to include Willis
Air Freight in its approvals, the Civil Aeronautics Board's
decision granting tentative certificates to four all-cargo
operators 1s commendable.

The excellent record of Willis deserved more consid-
eration than it received from the Board, and Aviation
WEEK expects to have more to say on this subject edi-
torally.

The Board’s insistence on certificating these inde-
pendent carriers is courageous, in light of the strong oppo-
sition of the major scheduled airlines. Some of these old-
line companies have used every possible legal excuse to
defer this case. As long ago as last July, Slick Airways
listed 38 principal delay maneuvers, The campaign is
still underway.

Briefly, the complainants say, first, there is not enough
airfreight business to sustain all carriers. Then they
contend that the new lines will rob the old carriers of
an mmportant new revenue source which in turn will
add to the taxpaver’s costs in mail subsidies.

All of this may prove to be true, but we doubt it. No
means of transportation has ever reached maximum pub-
lic service and maturity until it became a mass carrier
of freight. So far, commercial aviation's freight business
has been negligible. And the pioneers like Slick, flying
Tigers, Willis and the others did most of the spade work
in launching the air freight industry we do have. We
believe the potentials of air freight are enormous. We
believe that specialists in air freight—who are not inter-
ested in passenger transportation—have done and will
continue to do a better job of transporting and develop-
ing freight business than others. Furthermore, they do
not ask a dollar of subsidy from the government in their
rates,

Until the government separates mail rate subsidy pay-
ments from straight service compensation, the American
taxpayer will never know how much of the mail pay is
going into subsidizing low cargo rates or inefhicient pas-
senger service. The passenger airlines themselves do not
know what their cargo transportation costs are. The air
cargo carriers know down to the last tenth of a cent. Air
cargo transport, like any other business, must be con-
ducted on a business basis. Let's start it off on a busi-
ness basis,

Certification of the all-cargo lines, for a five year period,
will enable these companies to start serious air cargo
development, mcluding the design, production, and pur-
chase and operation of the most efhcient freight aircraft
the current state of the art permits. It will enable these
companies to start building permanent sales organiza-
tions which attract high caliber salesmen. It will give
this country the impetus toward attainment of a highly

58 EDITORIAL

cfhcient ar cargo system at minimum cost from the
taxpaver.

We hope CAB delays this case no more. It should
make these certificates effective June 24, in accordance
with the date in the tentative decision. If after five
vears the air freight system proves to be a failure, and an
added drain on the taxpayer without adequate retum,
then and only then will it be time to turn the transpor-
tation of freight back to the passenger airlines.

Maximum commercial air freight development should
bring the greatest expansion of peacetime aviation this
country—or the world—has ever seen. Give air freight a
chance to show what it can do. No more stalling, please.

Memo
From an Aviation Week Editorial Mar. 21:

". .. There are men and unemotional test equipment
qualified to resolve the dispute. Before we spend another
dollar, why not ascertain the exact and detailed perfor-
mance of the B-367 Assemble a neutral group whose
qualihcations will satisfy all concerned. Put the big ship
through a thorough-going flight-test program. The re-
sults need not be made public but the Secretary of the
Air Force and the Secretary of Defense should get the
facts. Once such results are compiled and all interested
parties are appraised, there could be no foundation for
rumor, no question of whether to forge full speed ahead
on development or abandonment (of the B-36), no likeli-
hood of Congressional investigations. . . . Let's kill the
rumors now, let's kill the controversy before it really
gets underway. 1f we don’t kill it now, the battle may
get out of control completely,”

From the Same Issue of Aviation Week, Page 7:

“One of the questions raised in the present B-36 vs.
fighter controversy is: Why has the Navy not been re-
quested to pit the best of its current fighter crop against
the Convair bomber? . . . "

From a Washington Dispatch of the United Press May
17:

“The House Armed Services Committee has ordered
the Defense Department to conduct ‘impartial tests’ of
the Air Force's B-36 against the Navy's best jet fighters.
The showdown test was ordered after the Navy claimed
unofficially that it has a jet fighter that can intercept and
shoot down a B-36, It had challenged the Air Force to
put the B-36 to a test but the Air Force had remained
silent. Chairman Vinson told his committee it was time
the American people got a satisfactory answer to the
controversial question whether the six-motored bomber
is, as the Air Force claims, almost impossible to inter-
gept i v

—ROBERT H. WOOD

AVIATION WEEK, May 30, 1949

Bendix Segmented
Rotor Brakes.

Bendix™
Direct Fuel
Injection Pump.

Bendix Pneudraulic
Shock Absorbing Strurs.

Speed-Density
Fuel Metering Unin,

Bendix Loanding Gear
Wheels for all
types of airplanes.
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Stromberg™® Injection
Carburetors,

Bendin™ Fuel
Metering Unit for
jet engines.

Creative Engineering that Helps
American Aviation Lead the World

Building complete landing gear for the world’s
largest land plane, or developing fuel metering sys-
tems for the latest jets is all part of the job for Bendix
Products Division of the great Bendix Aviation
Corporation. For here under one roof are the men and
machines that have over the years furnished the land-

ing gear and fuel systems which help American
aviation lead the world.

Engine builders and airframe manufacturers are urged
to let this matchless combination of engineering
experience and manufacturing facilities help solve

their FfﬂhI{fME- *REG. U, 5. AT, OFE,
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With a total of more than 100,000 hours of
actual flight time in their log book, Allison air-
craft turbine engines have proved themselves R

with dependable performance under many |
varying conditions of service and of weather.

Now operating 300 hours before overhaul,
Allison J33 jet engines offer more useful service
in the air with less lost time on the
ground for service and repair.

Air Power is Peace Power | i
* * *
Other Allison-powered airplanes
Republic F-84 Thunderjet 3200t RTINS i,
North American FJ1 Fury | G
Northrop YB-49 Flying Wing No
Grumman F9F-3 Panther '

‘%

Builder of axial and centrifugal e i"*d“ﬂ“ﬁﬂ'*lf-"“"l“ir T il
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