Now a rubber runway for the B=-50

TO solve the problem of handling the giant
B-50 Boeing Superfortress on unimproved
fields, Goodyear, in cooperation with Boeing
engineers, has developed a radically new re-
tractable landing gear—the world’s first track-
tread landing gear for a heavy four-engine
bomber. This unique gear multiplies the prac-
tical operating field of giant planes because it
increases the footprint area three times that of
the conventional landing gear of the B-50.
Interesting design features include the use of

endless rubber belts, reinforced with steel
cable, running over a series of floating bogies

controlled by a battery of four Goodyear Single
Disc Brakes on each main track —the entire
assembly furnished by Goodyear! This revo-
lutionary landing gear for giant bombers is
another of the many Goodyear-built products
which have spurred aviation progress for the
past forty years.

Goodyear, Aviation Products Division
Akron 16, Ohio or Los Angeles 54, Calif.

MORE AIRCRAFT LAND ON GOODYEAR TIRES, TUBES,
WHEELS AND BRAKES THAN ON ANY OTHER KIND
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Safe, accurate
and dependable

controls

promote the future

of aviation.
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CREATIVE ENGINEERING
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Makers of the Famous M-H
Electronic Autopilet, Fuel Gage,
and Turboe Supercharger Con-
trols, Standard on Many Types

of AAF Aircraft

Honeywell
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resources and skill of the

world’'s largest producer
of fine ball bearings.
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Phone: ORegon B-J441
Teletype: TWX Ingl 7575 = WUX YAL Inglewood Calit
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GOO0D REASON
WISE BUYERS

PREFER
ANFORD AIRCRAFT-,

B When buying items that f

"look olike”...buy where you can
have confidence in your source.;
Sanford's phenomenal growth /
is built on the confidence of
the men in the aircraft industry
who insist on reliability. ¢

First Call—Sanford! lF

For Hydraulic Fittings * AN Nuts,
Bolts, Screws * Elastic Stop Nuts
+ Bearings, Rivets & Washers *
Douglas Bolts, Screws, Spacers,
Bushings, Washers...and All
Types DC-3, DC-4, III‘~'Z-|"."-i Parts.

Or We’ll Make It! |

Modern Precision Machine Shop
= 30,000 sq. ft. Working Area -
Consult Qur Engineering Staft
« Use Our Production IF-I:H:HiﬁEL
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COMPLETE STOCKS

B Thousonds and thousands of square
feet of warehouse space, packed full
of clean carefully inspected aircraft
goods, oll individually marked and
immediately available. Fower materiols
handling equipment throughout assures
quick delivery of the right item.
Tremendous stacks means that you'll

save time by calling Sanford first.

B Just Out for 1949 —New
Catalog of Aircraft Hardware
—Write Now!
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___ SANFORD
> AIRCRAFT,
INC.

~ M= 1015 W. Monchester
s Inglewoad, Calif.

Cable: Sanfordcal
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Air National Guard
protects America.

Exhaling millions of times

TO BRING YOU “LIVING ROOM' COMFORT!

Confidently you board American Overseas Airlines’
Flagship Denmark (NC90922)—sure that no matter

how high you fly you'll enjoy “living room™ comfort,

Why ? Because a sensitive Cabin Pressure Regulator,
designed and made by AiResearch, “exhales™ air with
superhuman intelligence so that your cabin is always
just the right pressure.

The regulator on the NC90922 has logged more than
3,900 flight hours. .. over 25,000,000 passenger miles.
Even though millions of cubic feet of cabin air—dense
with impurities like tobacco smoke—have passed
through it, the regulator has required no maintenance
save periodic inspection. No AiReseareh cabin pressure

regulator has ever experienced a mechanical failure
in flight!

The

TIVISION BE
Join now!

AiResearch

THE GARRETT CORPORATION

The cabin pressure regulator is just one of the
many components pioneered by AiResearch to make
possible the high altitude, high speed Hight of mod-
ern aircraft. This equipment is now specified on a
majority of all new commercial and military high
altitude or jet-propelled planes produced in the U.S.

® Whatever your field—AiResearch engineers
—designers and manufacturers of rotors oper-
ating in excess of 100,000 rpm—invite your
toughest problems involving high speed wheels.
Specialized experience is also available in
creating compact turbines and compressors;
actuators with high speed rotors; air, gas and
fluid heat exchangers; air pressure, temperature
and other automatic controls.

¥ An inquiry on your company

AiResearch Manufacturing Company
Los Angeles 45, California

letterhead will receive prompt attention.



THRIFT TIPS

How to reduce flying expenses

A page of service tips for private flyers and fixed-base operators

SAVE FUEL

Use Improved Chevron Aviation Gasoline (80/87)

You'll enjoy fuel economy and maximum power with
Chevron Aviation Gasoline (80/87 ) —that brand new fuel
with the controlled take-oft anti-knock rating, This fuel

Extra savings go to pilots of larger aircraft whose engines once
required 91/98 fuel. Improved Chevron Aviation Gasoline
(80/87) already has been approved by Pratt & Whitney Aircraft
virtually eliminates the possibilities of take-off detonation for use in their Wasp Jr. engines. Now you can cut expenses two
ways—lower fuel costs and lower maintenance costs. That's be-

cause of knock-free operation and reduced lead content which

. means even combustion without waste . . . smoother,
quieter, safer take-offs than you've ever known. .. less

weir on vital Engint‘ parts. And at no extra cost.

insures freer, cleaner operation,

“"We take better care

Cut overhaul costs and E“giﬂﬂ wear—use “RPM” of your plane”

Many flyers double the time be-
tween overhauls and cut down

expensive repair bills by using
RPM Aviation Oil. They've found
that ordinary oils run away from
hot upper cylinder walls, and let
pistons grind and scrape. But
"RPM" is specially compounded to
cling to hot spots most oils leave
bare, keeping a protective oil coat-
ing over all engine parts.

AVIATION

GCASCLINE

Standard Oil Company of California

6

NEWS DIGEST

DOMESTIC

AOA-PAA merger agreement, due to
expire last week, was extended until
Mar. 13, 1950, with provision for fur-
ther three-month extensions. A change
in the pact specifies that PAA will pay
$17,450,000 cash for AOA assets and
assume latter's liabilities as of closing
date. Original agreement provided for
stock exchange rather than purchase by
cash.

Eastern Air Lines has asked CAB per-
mission to operate 4-cent-per-mile coach
service from New York to Miami and
New Orleans, starting Sept. 25. Camer
probably would use 56-passenger DC-4s.

Swedish Saab Scandia, 24-scat proto-
type transport, opened U. S. tour for
checking sales possibilities at East
Hartford, Conn. After stop at New
York, it was slated for visits this month
to W ‘ashington, Akron, Chicago (on
Sept. 18, 19), aneapﬂ]m (20), Kansas
{.-ﬂ'}’ (21 to 23), Denver (24 to 27),
Dallas (28), Houston (29, 30 and Oct.
1y, On Oct. 4, it is scheduled for At-
lanta showing, Miami on 5, 6 and 7,
then returning to New York or Last
Hartford for %ight home or to South
America. Craft is powered by P&W
R-2000s, but production versions will
have R-2180s. Goodyear Aircraft Corp.
may be interested in producing Scandia
here,

Northwest Airlines plans to start
Stratocruiser service to Hawaii on Nov.,
s

United Air Lines’ August passenger
trafhc was up six percent over same
month in 48, and slightly above July,
49,

Lockheed Constellabion became the
world's frst craft certihed for interna-
tional operation in compliance with In-
ternational Civil Aviation Organiza-
tion's airworthiness standards, which
became effective Sept. 1.

Sikorsky Aircraft division of United
Aircraft Corp. marked 10th anniversary
of VS-300 copter's initial flight, this
month. More than 600 of the com-
pany's helicopter successors to the craft
have Hown in military and commereial
service, piling up in excess of 50,000 hr.

George W. Houk, founder and pres-
ident nf Dayton Aircraft Products, Day-
ton, Ohio, died at Portland, Ore.

New CAA Airport Advisory Commit-
tee elected A. B. Curry, Miami, chair-
man, and Walter E. Betsworth, Water-
loo, lowa, vice-chairman, at the opening
of its three- day session in Washington.
Next meeting will be in Los *"mncit'-. in
Januarv. Committee heard discussions
on airport needs from representatives of
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airlines, private pilots, Post Ofhice De-
partment, and state aviation ofhcials and
Administrator Delos W. Rentzel.

FINANCIAL

MNational Airlines reports $38,965
profit for hscal period ending June 30,
against loss of $2,309,000 for hscal "48.
[“iscal '49 revenues were highest in NAL
history, and proht was achieved after
absorbing costs of DC-6 grounding, also
strike of pilots and ground employes.

Northeast Airlines is committed to
start retiring its $1,750,000 RFC loan,
with $32,000 monthly payments, on
Nov, 16. Under loan agreement, NEA
may not declare dividends, consolidate,
merge, or make purchase or construction
committments of over $100,000 with-
out RFC approval.

All American Airways reports 5255,
766 net loss for fiscal year ending June
3, r:nmpﬂrml with $144,340 deficit for
hscal "485.

Parker Appliance Co. shows net loss
of $156,827 on sales of $7,545,862, in
annual report for year ending June 30,
compared with net income of $100,558
on sales of $5,581,415 n "48. Loss re-
flects reduction in inventory of about
$600.000 charged to vear's operation
and representing write-down to esh-
mated realizable market value or removal
from inventory of some slow-moving
items and other high-cost units hcmg
discontinued. Total of $214,404 was
spent on machinery and other capital
improvements, $307,500 for new Los
Angeles plant.

INTERNATIONAL

Czechoslovak Airlines will receive
further consignment of eight Ilyushin

125. Two of these craft are in r-::nnLar
service on Prague-Paris run,

Italian Fhm's Capts, John Brondello
and Camillo B: wrioglio, landed their
Beech Bonanza at Lagens Airheld,
Azores, when gas line trouble cut short
their attempted east-west hop over the
Atlantic from Lisbon.

Ouebec Airways DC-3 crash on moun-
tainside near St. Joachim, Que., killed
all 25 aboard. Carrier 1s subsidiary of
Canadian Pacihe Air Lines.

Military Air Transport Service is |

ferrving 30 reconditioned C-47s to
Greek Aur Force, Planes were procured

from non-military sources in U, S.. will

be vaid for under Greek Aid program.

Polish Airlines LET has purchased 28
planes from Russia, Thev are reported
to be “most modern Soviet planes,
cquipped with radar.”

32/1000ths, plus or minus, is consid-
ered close tolerance for most precision
aircraft sheet metal work. But such
tolerances are childs play to the Edo
craftsmen who are making spinners for
Curtiss ]'.l-l'ﬂpl'."-El"'i under standards for
precision six times greater! Many parts
of these complex assemblies must be
maintained within plus or minus
5/1000ths of an inch.

Because Edo bas bad 24 vyears of
experience tn manufacturing seaplane
foats, which must be water-tight as
well as structurally stromg, such preci-
sion manwfacture i5 commonplace, —
an excellent example of bow well
qualifred Edo is 1o bhandle really tough,
complicated alumingm swb-assemblies,

Used on the Curtiss propellers which
drive the B-50 bomber, the spinners
have some 138 parts in their ass-l:ln]:ll}r,
weigh 30 pounds each and are near
a yard long. They must meet static any

dynamic balance test limits of not more
than 7/100cths of an ounce.

.

Currently bundreds of the spinners
are bemng manufactured by Ede for
Curiess, — just one of a wide varsety
of metal fabrication jobs handled by

Edo craftimen.
Look to EDO for

o ELECTRONIC DEVELOPMENT
and MANUFACTURING

* SEAPLANE FLOATS

« PRECISION ALUMINUM
FABRICATION

* DESIGN DEVELOPMENT
and ENGINEERING

CORPORATION,

Colleze Painl, M. Y.
CONTRACTFORS TO
B, 3. ARMY  wAWY AND AIR FORCE
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 Paciric Airmorive Core.
2940 MNaorth Hollywaad Way
Burbank, Calif,
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AMCHORAGE
LINDEM
KANSAS CITY, KANS

QAKLAND
SEATTLE

AVIATION CALENDAR

Sept. 18-20=International Northwest Avia-
tion Council convention, Spokane, Wash.

Sept. 22-23—-ARC-CAA-CAB transport meet-
mg on CAR 4b policies and interpre-
tations. Hotel Statler. Washington, ID. C.

Sept.  20-25—National Electronics Confer-
ence, Edgewater Beach Hotel, Chicago,

SEI‘.I-L 27-30=1949 fall ||.|.1_'|:t1':|:|§_ Amencan
Society of Mechanical Engincers, Hotel
Lawrence, Erie, Pa.

Oct. 3-8="T'wentieth anniversary  meching,
Ninety-Nines, Waldorf-Astoria, New York.

Oct, 4—Committee on Aviation and Airport
Fue Protection of National Fire Protec
tion Assn. mecting, Wings Club, Hotel
Biltmore, New York City, 10 am.

Ciet. 5-8—SAE natiopal aeronautbic meeting
and amrcraft engimeenng display, Biltmore
Hotel, Los Angeles.

Oct. 7-8—Amencan Air Mail Societv, exhibi-

ton and convention, Fdgewater Beach
Haotel, Chicago.

Oct. 12-15—Air Reserve Assn. convention,

Long Beach, Calif,

Oct, 13-15-1949 conference on  airport
management and operations, sponsored by
University of Oklahoma and Southern
Flight magazine, Norman, Okla.

Oct. 17=Fall meeting, New York State Avia
tion Comncil, Hotel Syracuse, Syracuse,
N. Y.

Oct. 17—36th NASC steenng committec
meeting, Davton, O.

Oct. 18-19—6th NAS council meeting.
Wright-Patterson AFB, Dayton, 0.

Oct. 30=Third annual San Francisco Air
Fair, sponsored by Jumor Chamber of
Commerce, San Francisco Airport.

Oct. 30-Nov, 2—Annual convention, Na
tional Assn. of State Aviation Offcials.
New Orleans.

Nov. 9-11-Seventh annual meeting Avia-
tion Distribntors and Manuofacturers
Assn., French Lick Springs Hotel, French
Lick, Ind.

Nov, 30-Dec. 2—Annual mecting, Society for
Experimental Stress Analvsis, Hotel New
Yorker. New York.

Jan, 13-15, 1950—All-American Air Ma-
nenvers, Miami.

Mar. 69, 1950—47th annnal meeting,
American Road Builders’ Assn., Nether
lands Plaza Hotel, Cincinnati.

Mar. 28-31, 1950—National Plastics Expo-
sition, sponsored by Society of the Plastics
Industry, Navy Pier, Chicago.

PICTURE CREDITS

11—Topieal FPress; 12—Flight; 11—
MeGraw-Hill World News ; 14— (top) Acme
(center, left and bottom) MeGraw-Hill
World News, (center, right) Frederick R.
Brewster; 10— (top and center) Flight.
ibhattom) Topical Press:; 16—Fraederick R.
Brewster; 3b—tep) CEA, (right) Acme

| 3T—PAA.

DIAMONDS MEAN

PERFECTION...

IN MORE WAYS
1 THAN ONE

Diamonds have long been con-
sidlered a svmbaol of perfection.
W hat more itting trade mark
for Perfection products then.
than this name within a geo-
T!ll"lril‘ lli“l]]lll.ll- I‘LI'I-I:' ]::l"rrl"'l""
tion products are ontstanding
among communication papers.
bothin thiscountryand abroad.

&
3
12

Perfection Perforator Tape is

oy as much a leader in ils particn-
g8 g i &
I lar field as other Perfection

products are in theirs, Made

by the world’s largest source
of communications papers, it
i= now available in a CHOICE
OF COLORS for immediatle
i h't.'r:n'. Sold direct

1l the user, il pro-
vides the very besi
results under all
tvpes of operat-
ing conditions.

Call. wrile., or wire for com-
plete information. The phone
is MArket 7-2162.

: ,'I”? _’FI'

(). ks A
7 M 1s vou
e /" 7"V onoTECTION

PAPER MANUFACTURERS CO.

PHILA. 23, PA.
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WHO'S WHERE

Changes

Warren R. Smith, who resigned as direc-
tor of public relations at Fairchild Engine &
Airplane Corp.s aircraft division at Hagers-
town, Md., during last summer’s fight over
company control, is back as company director
of public relations. He also is assistant to
President Richard 5. Boutelle, who led the
fight for the management change. In the
pIJh]iIT relations post he succecds Joseph
Lowes,

Dr. L. L. Shaw, rocket engimeer for Bell
Aircraft Corp., has resigned to become con-
sultant engineer for Solar Aircraft Co., San
Diego, Calif. Before joining Bell in April,
1948, he was director of the Air Force jet
propulsion project at Alfred University.

Joseph K. McLaughlin, former attorney-
advisor for CAA’s third region, has suc
ceeded Robert Dewey, resigned, as director
of the Mlinois Department of Aeronautics.

Ivor H. McClure, Assistant Secretan
General for Air Navigation of the Inter
national Civil Awiation Organization, is re-
tiring. He formerly was with the U. K. Min-
istry of Civil Aviation,

Continental Casualty Co. has appointed
Charles 1. Thompson superintendent of
the Metropolitan and Eastern departments
of its Aviation Accident Insurance division.
Robert Bolson, who was associated with
Thompson, 15 being transferred to the com-
pany's Los Angeles branch. Eugene Muline
and Robert White will assist Thompson in
his new post,

George Grimminger, author of the Rand
report on analysis of the upper atmospherc
(AviaTion WEeER, Aug. 22), has left the
Rand Corp. to serve with the Weapons
Systems Evaluation Group in the Depart-
ment of Defense.

Awards and Honors

Harlan D. Fowler, inventor of Fowles
Haps for airplanes, has been awarded a John
Price Wetherill medal by the Franklin In-
stitute for his work on the problem of vari-
able lift airplane wings. . . . Harold ]. Roig,
former president and now director of
Panagra, and Douglas Campbell, its vice
president and general manager, were honored
by the Peruvian government for their part
in developing air transportation between
Peru and the U. 8. . . . The John Scott
award will go to Frank W. Caldwell, di
rector of research at United Aircraft Corp.,
for development of the controllable pitch
propeller. . . . Dr. Albert Plesman, president
of KLM for 30 vears, also celebrates his 30th
vear in civil aviation this fall. He is 60,

What They're Doing
Charles H. Hubbell of Cleveland, widely-

known aviation artist, plans a 30,000-mile
tour of Military Air Transport Service
routes and bases. He will paint MATS
planes and pilots for the 1951 calendar of
Thompson Products, Inc. . . . Harold Gatty,
who flew around the world with Wiley Post
in 1931, now operates a sports fishing busi-
ness in Suva, Fiji, where Grant McConachie,
Canadian Pacihic Air Lines president, saw
him last summer,
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' INDUSTRY OBSERVER

(This week’s column is devoted to the observations of Aviation WEEK
editors who attended the 10th annual exhibition of the Society of British
Arcraft Constructors at Farnborough airdrome in England.—Ed.)

» LONDON—Douglas Aircraft Corp. Super DC-3 program may get some
stiff competition in foreign markets from a British plan to be announced
shortly for equipping DC-3s with two 1400 hp. Mamba turboprop engines
as replacements for the piston engines now used. Armstrong-Siddeley
Motors has been flying a test DC-3 equipped with two Mambas for some
time and will shortly begin a campaign among foreign DC-3 operators
to sell the Mamba as a means of enabling the old reliable of the air trans-
port husml.:&': to meet the latest ICAO requirements and get a new lease
on life. Price of a pair of Mambas is expected to be considerably less than
the $150,000/$200,000 Douglas estimates for its conversion of old DC-3s
into the Super model,

® Although John Derry, de Havilland test pilot, is officially credited as
being the first British pilot to hit sonic speed when he dived the DH 108,
sweptwing research plane for the Comet project, just past Mach 1 a
year ago, informed British sources believe the honor really belongs to
English Electric Co. test pilot R. P. Beaumont, who hit Mach 1 several
months before Derry while flying a North American F-86A in California.
Beaumont is the pilot who made SBAC show visitors take a second look
at the Canberra twin jet light bomber with his incredible display of low

level speed and mancuverability with the big plane now in production
for the Roval Air Force.

> l}ri?ish Overseas Airways is replacing its gronnded Canadair Fours on
Asiatic routes with Douglas DC-4s chartered from Skywavys, a British no»-
scheduled operator. The Canadair Four. dubbed the ‘Argbnnut by BOAC.
has had cooling pump trouble in tropical climates. ‘

» British Ministry of Supply, which directs all acronautical research in
Iingland, is now using the NACA technique of aerodynamic research
rockets for gathering data on supersonic flight. On display at Farn-
borough was a 20 ft. research rocket that has provided data up to 1200
mph. and Mach 1.4 on test flights. Christened “Lizzie” by the British
scientists, the rocket uses a solid fuel booster to get off the grnuxid. then
ciruF.: the booster and automatically cuts in a 2800 1b. thrust rocket motor
fueled by aleohol and oxygen. It has a flight duration of 25 seconds.

> Magnetic aircraft fire detectors and a new type of automatic ground
recorder of signals from aircraft in flight were among the other gadgets
displayed by the Ministry of Supply that are of particular interest to
American airline and traffic control experts, The magnetic fire detector
operates on the principle that when iron magnets are heated rapidly they
lose their power of attraction, Magnets holding open a fire alarm con-
trol switch will release the switch and sound an alarm when the tempera-
ture is raised by fire, American fire and smoke detectors are activated by
photo-electric cells and carbon dioxide detectors. '

» British are working along lines parallel to American research in reduc-
ing the weight of aircraft electronic gear. Some experimental units of
aircraft radio equipment turned out by British researchers have reduced
the unit weight by 85 per cent over conventional cquipment.

> Vickers-Armstrongs’ Supermarine Type 510, the sweptwing version of
the Attacker powered by a late model Nene with better than 5000 Ib.
static thrust, indicated that it was considerably faster and more maneuvera-
ble than its competitor, the Hawker sweptwing P. 1052, also powered by
the same model Nene. These two experimental fighters are both capable
of supersonic flight. Vickers’ test pilot Lithgow flew the Type 510 with its
new needle nose and 45-degree sweepback (contrasted with Hawker
P. 1052 35-degree sweepback) at 670 mph. in low-level pass from diving
start, unofhcially equalling F-86 world speed record.
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engineered the IBM Electric Typewriter
to bring economy to the modern office
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adjusted multiple copy control provides
for one or many legible carbons.

The IBM representative nearest you will
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Newest British Aircraft Revealed at Show

Turbine-powered military and transport

planes give spectacular flight displays.

By Robert Hotz

LONDON—-The latest in British
transports and military aircraft roared
off the wavy black aspha]t runways at
Farnborough last week in a five-day dis-
play to spearhead a British sales cam-
paign aimed at exporting 5152 million
i planes and engines by 1950,

Opening of the 10th annual Society

of British Aircraft Constructors exhibi-
tion was keynoted by appeals from
British government leaders to push air-
craft export sales to a new peak; renewed
conhdence of British aircraft builders
in their commercial products: and a
strong Bntish press reaction assuring
readers that “British aircraft again lead
the world.” These sentiments were
echoed by Sir Rov Dobson, president of
A. V. Roe Ltd. and SBAC president
who said at Farnborough:
» “Best In World”"—"This show is ample
evidence that our dependence on U, §.
aircraft is a phase that is now passing.
There are planes on view here that can-
not be beaten anywhere else in the world
and there are other planes coming for-
ward but secrecy prevents them from
being shown this year,’

Some British manufacturers took a
more sober view, but generally feel thev
have now emerged from their pmtu.qr
slump in civil aviation development and
are m a position to give American trans-
port builders stiff competition in inter-
national markets. Veteran observers of
the SBAC show agreed that the 1949
display far surpassed anv other since
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the war particularly in the number and
quality of civil transports in the Hying
stage.

P Foreign Delegations—1The SBAC at-
tracted several thnusam] foreign mili-
tary and civil aviation experts from 34
countries; representatives of 40 airlines;
and roughly a quarter million Britons
on the two public days. Among the
American contingent viewing the show
were: Harold Harris, prcsldent and
Larry Fritz, operations director, of
American Overseas Airlines; Rear Adm.
Alfred M. Pride, chief of the Navy Bu-
reau of Aeronautics; Ivan Driggs, direc-
tor of the Navy's aircraft design research

division; Maj. Gen. Carl Brandt, chief
of U. S. Air Force requirements di-

vision; Maj. Gen. Donald Putt, USAF
director of research and development:
Maj. Gen. Leon Johnson, commander of
the Third Air Division: George B.
Woods, special assistant to  USAF
Undersecretary Arthur Barrows; and a
hrg{, group of U. S. military and civil
air attaches and Western Union defense
staff members.

For most American observers the twin
attractons were the gas turbine-powered
commercial airlines and the mighty
Rolls-Royce Avon turbojet engine now
officially rated at 7500 Ib. static thrust,
Unveiling of the axial flow Avon, which
is now flyving in the Canberra twin-jet
homber and a Gloster Meteor fighter.
indicates that the British are still main-
taining a margin over U. §. engine
manufacturers in this vital held. Most
powerful U. §, jet engine in a compar-
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able state of operational use is the Gen-
eral Electric J-47 rated at 5200 1b., but
now actually delivering 5600 Ib. static
thrust.

» Comet Shines—Brightest star in the
British transport galaxy, is of course,
the de Havilland 36-passenger Comet
powered by four DH Ghost (5000 Ib.
thrust) turbojets. Considerably smaller
than the Douglas DC-6 and the Hand-
ley Page Hermes series, the Comet is
one of those planes that cannot be fully
appreciated until it 15 seen flying.

Although it was flying nearly empty
at [‘dfﬂhﬂ[ﬂllg]‘t (except for fuel and test
instruments) its flight performance in
the hands of DH E%'Iiﬂf test pilot John
Cunningham 531-:3 observers a good ap-
proximation of its flight characteristics.

De Havilland 1s still extremely secre-
tive on details of the Comet’s construc-
tion and performance, but the first 35
hours of test flying have seen the jet
airliner surpass its designed cruising
speed of 500 mph, and its anticipated
cruising altitude of 40,000 ft. Comet
has reached Mach 8. Observers were
impressed with its short takeoff run
(considerably less than that of an F-80)
and the moderate approach and landing
speeds.

It is obvious from the long, thin
wing combining 30 deg. of sweepback
with high taper that the Comet has a
wing loading probably not as high as
some American transports now in serv-
ice., Approach and landing are aided by
a tremendous flap area extending in-
board from the ailerons to the fuselage.
The flaps include a special arrangement
whereby the under side of the jet en-
gine nacelles are split laterally 'md the
bottom half lowers to hecome part of
the flap area.

1



COMET: Shining star in Britain's transport galaxy must be seen to be appreciated.

Cunningham, who has done all of the

Comet flying to date, greased the Comet
onto the undulating main runway at
]"ﬂrnhumugi: m a scries or nearly per-
fect landings that gave a deceptively
light impression of the landing impact.
In the air Cunningham demonstrated
rate of climb, maneuverability and speed
with a low level buzz across the field at
500 mph.
» Graceful Appearance—Combination of
high aspect ratio and sweepback give the
Comet an unusually gracetul appearance
in the air seldom found in workhorse
transports. The pointed, downswept
nose gives it an atmosphere of speed
like that achieved by a similar configura-
tion in the Lockheed Constellation.

T'he Comet is not a particularly
radical-looking plane. De Havilland offi-
cials indicated that thev modified origi-
nal design plans to retain more conven-
tional features caleulated to reassure
prospective passengers. OFf special in-
terest is the manner in which the 53-in.
diameter Ghost turbojets have been
buried in a thin wing. There is little
nacelle protuberance. In a head-on flight
view it is hard to spot the Comet’s en-
ngE.

Drag profile is extremelv clean.
De Havilland is alreadv well along on
production of the initial order for 16
Comets—two for the Ministrv of Supply
and 14 for British Overseas Airwavs
Corp.

Tentative plans of BOAC indi-
catec the Comets will get their initial
airline proving on the Empire routes to
Africa and Australia rather than on the
blue nbhon North Atlantic run.

» Turbonrop  Planes—Next to  the
Comet, foreign interest centered on the
lareest collection of turbonron nowered
airliners ever displaved. These include:
® Miles Marathon—20-passenzer 254
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mph, feederliner powered by two 1400
hp. Armstrong-Siddeley Mamba turbo-
IJI'EIPE-‘
® Vickers Viscount—321-passenger 276-
mph, liner powered by four Rolls-Royce
1300-hp. Dart turboprops.
® Armstrong-Whitworth Apollo—31-pas
senger 3U05-mph. liner powered by four
1400 hp, Mamba turboprops.
® Handley Page Hermes V—60-passen-
ger, 346-mph. liner powered by four
2800-hp. Bristol Thescus turboprops.
The 85,000-Ib. Hermes V is the
largest turboprop airliner now flying. It
made its first flight only a few weeks ago
and its frst public appearance at Fam-
borough. Comparison of the Hermes V
with its piston-powered counterpart the
Hermes IV should provide interesting
data on the relative operational merits
of the two types of powerplants for ai--
line use. The Hermes V has a thinner
and lighter wing than the Hermes 1V
which uses the heavier military type
wing developed for the Handley Page
Hastings. , |
The turboprop Hermes IV grosses
2000 Ib. more than the V and carries
nearly 2500 Ib. more pavload. Tt ernises
at 61 mph. faster than the piston-
powered Hermes; climbs nearly 1000
fpm. faster and has a service ceiling 5000
ft. higher. The Hermes series is slightlv
smaller than the DC-6. e
> Apollo vs. Viscount—Principal com-
petitors for the immediate foreign air-
line market are the Viscount and Apollo.
Vickers is going into production on a
40-passenger larger version (Model 7000
of the Viscount with an order for 32
transports—20 for British Euronean Air-
wavs and 12 for BOAC. Initial Viscount
service 15 expected to be on BEA's
Continental services and on BOAC's
West Indian routes. Vickers also has

plans for a 53-passenger version of the

Viscount 700. Cruising speed on the
production Viscount will be boosted
from 276 mph. for the prototype to 328
mph. with a payload boost of nearly
5000 Ib. Gross will be mcreased from
40,400 1b. on the prototype to 48,000
Ib. on the Model 700.

The Viscount would be competing in
the Convair-Liner class for the foreign
market and 15 expected to sell for about
$350,000 in contrast to the present
Convair-Liner price of about $500,000.
Australian National Airlines is extremely
interested in the Viscount and is ex-
pected to close a deal with Vickers for
10 Viscount Model 700s shortly.

The Apollo impressed foreign obsery-
ers as perhaps a more advanced airframe
design than the Viscount but develop-
ment delays of the Mamba engine re-
tarded its entry into flicht testing for
nearly a year. The Apollo has a heavy
vertical and dorsal fin which should pro-
duce good directional stability. British
pilots who have flown the Apollo con-
firm this characteristic, particularly when
flying with two engines feathered on
the same side.

Like the Viscount the Apollo im-
presses passengers with its vibrationless
flight and low noise level. Belegian
SABENA and the Argentine FAMA air-
lines have been particularly interested
m buyving the Apollo and preliminary
negotiations are under way for initial
sales.

With a gross of 43.000 1b. the
Apollo offers payloads of 7500 Ib.
and cruses at 305 mph. over a range
of 1000 miles. This compares with an
1800-mi. ranee for the Viscount 700.
P Marathon—The Marathon offers an-
other interesting contrast bebween a
piston and turboprop-powered version
of the same airframe. Substituting two
Mamba turboprops for four Gipsy
Oueen piston engines increased total
horsepower by 600, reduced gross
weight by 2200 1b. and increased cruis-
ing speed by 43 mph, There are as vet
no firm orders for the Mamba-powered
Marathon either from British or foreign
airlines.

As the turboprop liners awaited take-
off thev sounded more like railroad
steam engines than aircraft. All of the
large turboprop airliners flvine demon-
strated cruisine and climb character-
istics with two of their four propellers
feathered on the same side. The
Marathon flew and landed on a single
CT12Ine.

Britain’s lareest transport, the Bristol
Brabazon I—in later versions also slated
to use turboprops—Aflew over the show
once at 180 mph. and 300 ft. altitude,
piloted by A, |J. Pegg.

» Canberra Shows Off—Bigeest military
snrprise of the show was the English
Flectric Co. skv-blue Canberra jet
bomber, 1. S. observers were not im-
pressed with the Canberra’s straight
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VISCOUNT prototype performance was pleasing, but larger production version, Model 700, will be even better,

wing and somewhat conventional con-
figuration on the ground. But in the
air, the combination of test pilot R. P.
Beaumont and the 15,000-1b. thrust
from the two axial Avons made the
Canberra behave in spectacular fashion.

Its speed range from 500 to less than
100 mph. was ably demonstrated by
Beaumont who foliowed his high-speed
passes on the deck with an approach
using full flaps and gear down and
bomb-bay doors open that slowed the
Canberra to less than 100 mph. At
this speed he rocked the big bomber
violently with ailerons to show the full
control available as it approached stall-
ing speed.

Beaumont whipped the bomber (de-
signed to carry a 10,000-1b. bomb load)
around on the deck like a hghter, flying
it through a series of slow rolls, high
speed turns and remarkable rates of
climb, The Canberra was originally
designed for radar bombing at around
50,000 ft. but Beaumont’s demonstra-
tion convinced many Britishers the
new bomber may prove to be another
Mosquito in its versatility at everything
from low-level attack through night
fighting and high altitude bombing.

» Light Bomber—According to USAF

standards the Canberra is classified as
a light bomber, a field in which there
have been no outstanding American
postwar planes. U. §. Ground Army
high command has been subjecting
USAF to heavy pressure to develop a
low-level jet attack plane that would
combine many of the qualities dis-
plaved by the Canberra.

The Canberra has a span of 64 ft.,
length of 65 ft., 6 in. Tail stands 15 ft.,
7 in. above the ground. Wing has an
aspect ratio of 4.3. Fuselage is slung
so close to the ground that there is
barely clearance for the tandem nose-
wheel. Mechanics have easy access to
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the Avon engine nacelles without the
use of ladders or work stands. In addi-
tion to the pilot the Canberra carries
a radar operator.

English Electric is building 12 for
Royal Air Force service testing.
> Delta Wing—Most radical British de-
sign on display was the Aviro Model
707, a Delta wing research plane. The
Avro Delta is roughly comparable
general appearance to the Northrop
X-4 and Convair XF-92A, Its Delta
wing is located midway up on the
fuselage and has a thick root tapering
to a thin tip. The Avro Delta has a
long dorsal fin but small rudder and
vertical fin. Air intakes for the 3500
|b.-thrust Derwent 3 turbojet are
located on top of the fuselage behind
the cockpit. The intake is bisected by
the dorsal hn.

Outhoard sections of the wing trail-
ing edge are used for elevon controls
with the inboard sections lowering on
three supports as flaps. Wing span is
33 ft. and fuselage is 30 ft., 6 in. long.
The Avro Delta had had only two hours
flying time when it appeared at Fam-
borough. It is being used as a research
plane for an Avro four-jet Delta wing
bomber project. The Avro jet bomber
i5 scheduled to be considerably bigger
than the Canberra and will fall into the
USAF classification of a medum
bomber.

Among the other outstanding mili-
tary aircraft on display were:

e De Havilland Venom (DH-112)—
The latest version of the Vampire
featuring a 66 percent increase in power
and aerodynamic modifications for
flight at high Mach numbers. The
power plant is a DH Ghost turbojet
(5000 Th, thrust). A thin high-speed
airfoil has been substituted for the
normal Vampire wing. Jettisonable
wing-tip tanks have been added for the

first time in the Vampire series to in-
crease range. The Venom is in the
650 mph.-plus class and maintains 1ts
operational efficiency into the 45,000-
50,000 ft. altitude range.

e De Havilland Night Fighter (DH-
113)=This is the first British jet night
fighter and is based on a standard
Vampire design. Modihecations include
a longer cockpit to accommodate a
radar operator; an elongated upturned
nose to house airborne radar gear; nosc
wheel strut moved back slightly to give
the radar nose more ground clearance;
and additional fuel capacity. The night
fighter, which was ordered into produc-
tion this spring, is powered by the
3500 1b. thrust DH Goblim engine.
 Westland Wyvern—This is the frst
fighter powered solely by a turboprop.
[t mounts an Armstrong-Siddeley 4100-
hp. Python turboprop in the nose, turn-
ing contra-rotating four-bladed propel-
lers and producing jet thrust through
tail pipes just above the wing on both
sides of the cockpit. The Python is the
most powerful turboprop now flying in
an operational aircraft and has just
assed its 150-hour type certification
E}r both civil and muilitary use. The
camel-back Wyvern is being built for
carrier service with the Royal Navy and
is scheduled to begin carrier trials in
October. Present pT:illﬂ calls for equip-
ping one carrier air group with the
Wyvemn.

e Gloster Meteor Mark VIII=This is
the latest version of the Meteor series
and features a re-designed tail aimed
at better stability at high Mach num-
bers; an elongated nose adding a
fuselage fuel tank; and three jettison-
able fuel tanks, two on the wing tips
and the third ftted under the fuselage
similar to the tank on the MeDonnell
Phantom.

(Continued on p. 16)
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Society of British Aircraft Constructors Shows . . . . . . Its Bids for World Air Leadership
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WYVERN: First turboprop fighter has most powerful turboprop engine.

Farnborough Show

(Continued from p. 13)

> Iighter Trends—The British fighter
trend continues basically toward de-
veloping the Vampire and Meteor de-
signs through aerodynamic refinements
and increased power to produce high
speeds and high altitude performance
required of modern jet fighters. As yet
undiscussed publicly, but definitely in
the wind, is a Bntish switch to the
rocket-powered interceptor type fighter.

Decision to concentrate basic RAF
production on the two standard types
rather than switching to the Vickers
swept-wing Type 510 or the Hawker
swept-wing P. 1052 is largely a matter of
cost—it being considerably cheaper to
modity the Vampire and Meteor rather
than tool up for large production of
basic new types.

British hghter experts believe the
Vampire and Meteor designs still have
considerable scope for development and
may soon go to swept-wing versions.
Another basic trend, similar to that
pushed by USAF, is the cramming of
more fuel into jet fighters to increase
range and endurance.

A Vampire and a Meteor werc

aemonstrated equipped with afterbum-
ers (which the British call a re-heat)
and another Meteor performed htted
with two Avons. The 15,000 1b. thrust
behind the tiny fighter was evident in
the performance of acrobatics, climb
and high speed passes on the deck.
» Helicopters—In addition to its triple
rotor Air Horse helicopter, Cierva dis-
played a new version of its two-seater
skeeter helicopter that gave a modern
istic design touch to the basic Skeeter
Mark I machine. The new Skecter
15 priced at around 514,000 and can be
used either as a personal helicopter or
a tramner. Cockpit is fitted with dual
controls; the cabin is plexiglass from
seat level up, affording excellent visi-
bility in all directions; and an amber
glare-proof transparent plastic is used
for the cabin roof.

Powered by a Gipsy Major Ten en-
zine, the Skeeter Mark II has a maxi-
mum sea level speed of 95 mph. and an
83-mph. cruising speed over a range of
1856 miles. Absolute ceiling is 14,250
ft. Main rotor blades are plywood with
an all-metal tail rotor.

There were no new ]ighfplznm
demonstrated at the show.

Navy Inquiry
Little new turned up in
probe of anti-B-36 cam-

paign.

Navy court investigating sources of
the B-36 “anonymous letter” wants to
hear more about Navy Capt. John G.
Crommelin’s statement that the “navy
15 being mnibbled to death in the
Pentagon.”

The veteran Navy pilot and carrier
commander will be called to testify
when the court reconvenes Sept. 21
after a week’s recess, Meanwhile, sup-
porting statements issued by such Navy
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top brass as Fleet Adm. William
“Bull” Halsey (Ret.) and Rear Adm,
Austin K. Doyle, head of Navy Air
Training, praised Crommelin's “won-
derful courage.” Said Halsey: “He de-
serves the help and respect of all Naval
officers.”

» Charged Domination — Crommelin
charged that the Army General Staff
dominated the armed services causing
Navy fghting efhiciency to suffer, and
attacked the Tydings Law passed this
year to tighten unification as aiding a
trend toward dictatorship in the armed
services.

His statement originally was prepared
for an expected appearance at the Nawvy
court, but when the court recessed
without hearing him, he released the

statement to the press. “The Navy's
fighting spirit is going to pot and 1 just
can't stand it any longer,” he told re-
porters. He expressed hope that his
statement would bring on another con-
eressional investigation, even at the risk
of his carcer.

Rep. L. G. Sasscer (D., Md.), a top-

ranking member of the House Armed
Services Committee has called for con-
sressional inquiry on the roles of Army,
Navy and Air Force in defense and
security, adding that differences be-
tween the services should be watched
carefully so that “enthusiasm of one
branch of the services doesn’t sub-
jugate, scuttle and destroy the spirt
and morale of the other branches.”
» Martin Testimony—Glenn L. Martin,
chairman of the company bearing his
name testified earlier before the com-
mittee giving an account of his con-
versations with Cedric Worth, then
assistant to John Nicholas Brown, As-
sistant Secretary of the Navy for am.
Worth admitted writing the “anony-
mous document” in testimony before
the House Armed Services Committee
(Aviation WEEK, Aug. 29 and Sept.
3).

Martin testified that Harold Mosier,
his Washington representative, made
an appointment for Worth to see him
in his Baltimore office on Apr. 13,
Worth, Cmdr. Tom Davies, and
Mosier attended the conference.

“Mr. Worth said in substance, that

he was greatly concerned with certain
current developments in the aircraft
field which had been and were then
being reported or rumored in magazines
and newspapers and elsewhere. His
stated interest in seeing me was to find
out whether 1 had any factual informa-
tion bearing upon any of these reports
or rumors,” Martin said.
» Turret Contracts — “Only subject
which was brought up on which I sup-
plied any such information was the
matter of the threatened termination of
our turret contracts during the war and
the transfer of that business to the
Emerson Electric Co. He had heard—
not from me—that there had been such
an incident and asked me about it.

“I confirmed the fact that at one
time such a termination and transfer
had been seriously considered but had
not been put through. That is the only
bit of mformation, appearing in the
document introduced Aug. 24, 1949,
before the House Committee on
Armed Services, which 1 could, in a
sense, be said to have supplied. That
bit of information, small as it was, was
correct,”

» Statler Mecting—Martin said Worth
advised him he was compiling material
on the reports and rumors, and later
telephoned from Washington to offer
a copy of his compilation. Martin was
coming to Washington the following
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afternoon (Apr. 20) on other matters
and met Worth at the Statler Hotel.
“At that time he gave me a copy of
the document and that is all. There
was no further discussion between us.”
Other witnesses included:
e Cmdr. Tom Davies, holder of the
world nonstop distance record with the
Lockheed PIV  “Truculent Turtle”
who sat in on the conference with
Martin and Worth.
e Hugh L. Hanson, Navy aeronautical
engineer who testified that the late
Defense Secretary James Forrestal had
told him that President Truman had
wanted to let Air Secretary Symimngton
“go” but that Forrestal had talked him
out of it. (President Truman later in
the same day described this testimony
as a story out of whole cloth.)
e Capt. Lerov C. Simpler, Navy public
relations, who testified he had been
asked by Rep. Deane (D., N. C)) to
provide some information for guidance
of Jonathan Daniels, Raleigch, N. C.,
publisher as to whether he should ac-
cept an offer to become Secretary of
the Navy.
e Harold G. Mosier, Martin’s Wash-
ington representative, who described a
preliminary luncheon meeting with
Cmdr. Davies, and the meeting with
Worth, Davies and Martin. %ﬂusicr
said he later took a sealed envelope
ﬁivcn him by Martin’s secretary, which
e believed to contain the Worth ma-
terial to Senator Tydings’ ofhce.

Capital Buys
3 Super DC-3s

Purchase of three new Douglas Super
DC-3s at approximately $250,000 each
by Capital Airlines was announced as
a hrst step in a “pay-as-you-go’’ new-
equipment program for the airline.

Announcement was made by Capital

president J. H. Carmichael after a
demonstration of the prototype Super
DC-3 at Washington National Airport,
attended by Donald W. Douglas, Sr.,
president of Douglas Aircraft Co. and
other company ofhcials.
P First Airline—Capital is the first air-
line to buy the DC-3 conversion al-
though Douglas reports strong interest
in the equipment by other lines, also.
Capital now operates 24 DC-35 and the
order for three DC-35 may be enlarged
to supply additional replacements. The
Capital new-equipment program also
calls for new four-engine replacements
for the DC-4s.

The Capital Super DC-3 will be a
31-passenger version, will have a cruis-
ing speed of 253 mph. (higher than
the 4-engine DC-4) and a 270 mph.
top s]|17l:ed+ Delivery of the three planes
is scheduled for early spring and new
aircraft will be placed in service then.
» Wright-Powered — Prototype Super
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DC-3 shown at Washington was pow-
ered with Wright 1820-C9HE engines
while a second prototype with Pratt &
Whitney R-2000-D7 engines 15 now
being cnméyleted in Santa Monica and
is due to Hy in about a month. Plane
now flying is on a 10,000-mi. demon-
stration tour, through Mexico, U. S. and
Canada.

Two other major airlines, TWA and
Fastern, are seen as other likely pros-
pective buyers of Super DC-3s to re-
place their current DC-3 equipment,
since both operate a number of short-
haul routes.

Chicago and Southern is expected to
announce shortly the purchase of a fleet
of four-engine Lockheed Constellations
as replacements for its 6 DC-4s.

New Rules Offered
For Spray Craft

The Civil Aeronautics Administra-
tion has recognized the need for more
liberal requirements to keep pace with
the rapidly growing role of restricted-
purpose aircraft in agriculture and in-
dustry.

To foster development of this form
of aviation, it has proposed a new Part
8 to the Civil Air Regulations for cer-
tification in the restricted-purpose
category, together with a policy govern-
ing agricultural craft, as a start.

Aim of these proposals is to:

e Simplify the procedure for certificat-
ing aircraft modihed for these special
PUrposes.

e Provide simplified  airworthiness
standards and methods of showing
compliance therewith for new aircraft
designed for these purposes.

e Make the operator responsible for
adjusting the aircraft operating weight
to existing flight conditions, instead of
establishing rigid maximum weights by
engineering tests corrected to standard
conditions.

e Initiate an educational program to
improve the safety of agricultural and
industrial aircraft.

> Compliance—Tvpe certificate would
be issued if the aircraft is of a basic
tvpe complying with:

¢ The mirworthiness requirements of
the CAR;

® Requirements of a U. §. military
SETVICE;

e Requirements llwrﬂsr:n'l}ed for the spe-
cial purpose involved.

The latter requirements would be
based on CAR Part 3, Normal Cate-
gory, modified to eliminate non-essen-
tial provisions for non-passenger carry-
ing craft; simplify design provisions
formerly called for; reduce amount of
quantitative testing; and, where feasi-
ble, permit demonstration of com-
pliance by practical methods. Also in-
cluded would be recommendations for

safety provisions—good vision stall char-
acteristics, and pilot crash-protection.

Under the proposed CAA policy, the
craft, prior to certification, would be
inspected by a CAA representative for
general airworthiness and obvious un-
safe features.

USAF Shuffle

Reshuffling of USAF general ofh-
cers is moving two top Air Maternel
Command generals into higher USAF
staff posts in Washington, and result-
ing i numerous other changes both in
the command and at Washington.

e Maj. Gen. Kenneth Bonner Wolte,
AMC Director of Procurement and In-
dustrial Planning, and

e Maj. Gen. Franklin Otis Carroll,
AMC Director of Research and De-
velopment, are coming to Washing-
ton.

Gen. Wolfe has already been nomi-
nated by President Truman for ad-
vancement to hieutenant general and for
appointment as Deputy Chief of USAF
Staft for Materiel, succeeding Lt. Gen.
Howard A. “Pinkie” Craig.

Gen. Carroll is slated to fill the post
of Assistant Deputy Chief of Staff
for Materiel under Gen, Wolfe, al-
though his appointment has not vyet
been ofhecally announced. Carm%l's
new post will be that held until recent
rebirement by Maj. Gen. E. M. “Pop”
Powers.

Wolfe's appointment is viewed as a
strengthening of the Washington dep-
uty post and as another indication of
a trend toward centralizing more and
more of procurement policy in Wash-
ington. Wolfe has been a major fg-
ure in USAF overall procurement pol-
icy while at AMC and is expected to
take a far more important role in the
headquarters staff than that played by
Craig, in the same post.

Scheduled to succeed Wolfe as Di-
rector of Procurement and Industrial
Planning at AMC is Maj. Gen. Orval
Ray Cook, who has been Deputy to the
Commanding General of AMC for
Operations, and as such has been
closely associated with the procure-
ment and industrial planning setup.
Gen. Cook had succeeded Gen. Wolfe
once before, as Chief of Production at
AMC during World War II.

Brig. Gen. Horace A. Shepard, Chicf
of Procurement Division, 15 to con-
tinue in that post under the new direc-
tor.

Brig. Gen. Samuel R. Brentnall,
Deputy Director of Research and De-
velopment, is expected to succeed Gen.
Carroll at AMC. Brig. Gen. R. P
Swofford, Jr., has been advanced from
Deputy Chief of the Engineering Divi-
sion at AMC to acting chief, following
transfer of the former chief Maj. A. R.
Crawford.
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The widespread use of Champion Ceramic Aircraft

Spark Plugs by every leading airline means a great

deal to you people who either fly or maintain air-
I planes on a scale short of airline magnitude. These

leaders buy and use spark plugs only after thousands
of hours of comparative testing, even after they have

been recommended by engine manufacturers! Like
leaders in other industries, their size and resources
permit—and their responsikility to the public necessi-
tates proving—that everything they use be abso-

lutely dependable. As a result, regardless of the
size of your engine, you can equip it with Champions
and fly with confidence ond utmost economy.
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The fact that Bendix-Scintilla Ignition Systems are
used on some of the leading jet aircraft engines
is noteworthy in two respects. It is powerful
confirmation of their dependable, proven perfor-
mance in all types of aircraft power plants, and
it is a definite recognition of the vast experience,

A
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Bendix-Scintilla® Jot Ignition Systems
are specified os original equipment on
two of the leading mokes of [al engines.

... AGAIN IT'S

BENDIX-SCINTILLA!

manufacturing facilities, and resources which
form the Scintilla Magneto organization, We
believe the past and present performance records
of Bendix-Scintilla Ignition Systems warrant
primary consideration by aircraft engine manu-
facturers in every category.,
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SCINTILLA MAGNETO DIVISION of .

SIDNEY, N. Y.

AVIATION CORPORATION

AERONAUTICAL ENGINEERING

Gust Loads Challenge Aircraft Designers

Present-day trends in airplane performance, weight,
loading, size, bring major problem in gust resistance.

By Robert McLarren

Most of the trends over the past ten
years have aggravated the problems of
aircraft design. These trends have all
stemmed from improved aircraft per-
formance principally facilitated by im-
proved powerplants. The tremendous
powers, both from turbojet and piston
engines, have permitted substantial in-
creases in speed, altitude, gross weight,
wing loading and airplane size, all tend-
ing to transfer greater energy to and
absorb greater energy from the atmo-
sphere.

The flight of today’s airplane repre-

sents a much greater exchange of energy
than did the flight of the average pre-
war plane.
» Gust Load Troubles—Each of these
separate design trends has had an im-
portant effect on the relative suscepti-
bility of the airplane to gust loads. In-
crease in cruising speed, for example,
means that the airplane covers more
miles per hour than did its predecessor
and that its structure is éxposed to more
loads per hour.

An important trend has been a steady
increase in useful load-to-gross weight
ratio. Although this indicates improved
structural design efficiency on the basis
of strength/weight ratio, it also indi-
cates a gradual increase in working
stress, both at a load factor of one
(crmise) and at ultimate design load
factor. Tendency towards increased
gross weight has resulted in a steady
decrease in design load factor which,
in turn, implies an increase in working
stress.’

All of these trends, in the aggregate,
mean that the modern airplane is operat-
ing at greatly increased frequency and
severity of loading simultaneously with
higher working stresses and lower load
factors. Both of these conditions add
up to growing gust loading troubles and
these are becoming increasingly evident
i accident reports.

» Arbitrary Load Factor—An obvious
solution is simply to increase the design
load factors of the airplane to a point
well beyond any loadings encountered
in flight. This approach actually has
been taken in the case of the Bell X-1
and other research planes in the design
of which an overall ultimate load factor
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of 18 was arbitrarily selected in the hope
that this would exceed any flight loads
encountered.’

To date this figure has proved ade-
quate and there have been no instances
of structural failure in research craft,
even at supersonic speed.

However, this approach 15 both un-
economical and unfeasible. It 15 un-
economical because the airplane’s per-
formance would be penalized severely
through the added weight, wholly un-
necessary more than 90 percent of the
time,

It 15 unfeasible because, despite ex-
tensive work that has and is being ac-
complished, comprehensive data on
maximum loads experienced in fight
are not yet available.

The only sound approach is to deter-
mine the severity and frequency of oc-
curence of gust loads in structures,
fatigne properties of aircraft materials,
cffects of stress-concentration factors
and effects of the general airplane de-
sign and performance characteristics.

This manifold approach can produce

an airplane design of a limited, but
known, life expectancv. And this is
the most economical airplane to build
and operate.
» Gust Cause—Gusts are  manifesta-
tions of turbulance created by fluctua-
tions in the horizontal or vertical ve-
locity of air currents. They occur under
all atmospheric conditions: Clear or
cloudy days, when the wind is strong or
light, at night or during the day.

Gusts caused by fluctuations in the
horizontal movement of air temporarily
alter the craft’'s speed with respect to
the atmosphere, resulting in sudden up-
wird or downward motions of the air-
plane.

Consider, for example, a plane flying
with a tailwind. [If this taillwind sud-
denly increases, speed of the plane rela-
tive to the air is lessened and the plane
drops. Conversely, if the tailwind sud-
denly decreases, speed of the plane with
respect to the atmosphere is increased
and the plane suddenly rises.

In the case of an airplane flying into
a headwind, a diminution of wind ve-
locity produces a slowing of the aircraft
with respect to the air, and it drops as
a consequence. An increase in the head-
wind produces a temporary increase in

plane speed and the craft rides upward
in a "“bump,” all too familiar to those
who fly.

> Bumps—This same relationship ob-
tains when the airplane climbs or de-
scends through varying layers of air
having different velocities. There 15 a
marked stratification of the atmosphere
and when passing from a strata produc-
ing a steady tailwind to one producing
a lighter tailwind, the speed of the
airplane is increased and a “bump” re-
sults; if moving into a strata with a
stronger tailwind, the speed of the air-
plane is decreased and a “pocket” re-
sults.

This effect is reversed if the airplane
is flying into a headwind.

Generally, this gustiness produced by
purely horizontal variations in wind ve-
locity produces only a minor change in
airplane lift and, therefore, only minor
structural loads.
> Major Problem—It is the vertical air
movements that comprise the major
gust problem since these reach veloci-
ties as high as 100 mph. in thunder-
storms of great violence.

These vertical air movements, both
up and down, are caused by variations
in the density of adjacent masses of air
resulting from changing temperature
conditions.

Generally, a south wind is warmer,
hence less dense than a north wind and,
when the two meet, the colder air
forces the warmer air upward, resulting
in a density gradient existing between
the two.®

If this density difference 1s pro-
nounced, as in squall lines, the vertical
velocities within the front can be vio-
lent and exceedingly irregular.

Naturally, for any mass of air that
rises, an equal mass must come down;
therefore, there are both vertically as-
cending and descending air currents
producing both positive and negative
zusts.

However, downward moving masses

usually travel more slowly and are dis-
sipated over a much greater area. Ac-
cordingly, these are less serious.
» Gust Effects—As previously men-
tioned, gusts due to variations in hori-
zontal velocity of the air cause changes
in the speed of the airplane and there-
fore effect only the total lift of the wing
but not the lift coefficient.

Vertical gusts directly effect the wing
liftt coefficient and this, coupled with
their greater velocity, create loads suf-
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ficiently great to result in structural
failure of the wing and consequent de-
struction of the plane.

Consider an airplane in steady level
flight whose wing has the characteristics
shown in Fig. 1(a). Now, assume that
the plane, flying at velocity V, encoun-
ters a sharp-edged gust with a vertical
velocity KU, as shown in Fig. 1({b).
These horizontal and vertical velocity
components produce an angle-of-attack
increment of Aa. If this angle-of-attack
increment is added to the existing angle
of attack, as shown in Fig. 1(a), the
result is a lift coefhicient increment of
AC,.

Since the angle in radians is approxi-
mately equal to the tangent of the
Jllgl{. fur small angles, then Ac =

KU/V and AC, = mAa = KUm/V
in which m is the slope of the lift curve.
C, per radian'. The load factor placed
on the airplane 15 an addition to its
cruise load factor and is, therefore. a

KU

Fig.1- Effect on Airplane Lift Coeffi-
cient of Airplone Striking Gust (Ref. 4)

> World-Wide Recording—V-G  Re-
corder installations have continued 1

all the modemn transports, both here
and abroad, so that a continuous and
comprehensive record is being obtained
for a wide range of aircraft designs and
operating conditions.

In addition to these routine opera-
tional records, several Northrop F-61
Black Widow twin-engine Aghters have
served as specially-equipped research
planes, flving directly through violent
thunderstorms in the U.S. Weather Bu-
reau Thunderstorm Project.

Maneuvering loads records are being
obtained by both Air Force and Naval
Aviation, although these data only in-
directly include effects of gust loads.
> Gust Magnitudes—Most  recently
published data® cover only those trans-
port records taken from 1932 to 1942
and do not include information on the
more heavily-loaded and faster postwar
transports.

AL NaA/q/J PYD“

load factor increment An. < However, these records are indicative
IFrom the foregoing, this may be ex- 5 1 of the general magnitudes of gust ve-
]::rﬁ'h.'i::r_]“'. f locities which, of course, do not vary
AC, _ KUm  pVS _ KUmpVS |08/  Fo2voramn of anevoncs with sirplane size or geometry. Since
An = il e Al i | Foctor with Wing Loading (Ref 5) they cover 74,028 hr. of landplane op-
- = . 312
s | cration, and 60,329 hr, for flying boats, The AD-2 Skyreider is the standard

in which K is gust aleviation factor (to it can be E'~.|‘.-Lctl.d that they furnish an Gy o R P S 5 Gt bosed GiiBa: ulblane: of te
be discussed thLrj U, gust velocity, | adequate cross-section of eust character- N AR N . _ U. S Mavy. Mow in production at
fps.; m, slope of lift curve, C, per radian; OB istics along the routes flown. ' aan ' : Douglas Aircraft's El Segundo Plant, it

p, density, slugs per cu. ft.; V, velocity These data indicate that the maxi- s recognized o5 possessing the ideal
g ¥ = f = {hﬂrﬂl:_lf_"rl"rlf_‘ fﬂr El:"'rIE'F EIF"'!"I] |‘||':|-r|5-

of the airplane, equivalent airspeed, S

mph.; §, wing area, sq. ft; and W,
airplane gross weight, 1b.

> Light Planes and Heavy—It is ap-
parent that a time interval must elapse
between the instant of application of
the vertical gust velocity and the physi-
cal change in angle of attack on the air-
plane wing, and for this reason the
factor K is used to indicate the relative
alleviation of the gust cffect by vana-
tions in individual airplane character-
15k1cs.

For example, a lightly-loaded air-
plane of the person: il type, would be
quickly affected by the gust and ride
upward fast cnough to dissipate most
of the gust torce before its effect in an
increment in wing loading could re-
sult.

A heavily-loaded plane, on the other
hand, would absorb most or all of the
gust mm an increment i wing loading
with ]n‘ﬂ:: or no dissipation of its effect.

Fig. 2 illustrates this variation with
alleviation factor with airplane wing
loading, and shows that the factor is
quite low for low wing loadings but
exceeds unity for wing loadings above
16 1b./sq. ft.

Effect of wing loadmgs higher than
about 50 lb./sq. ft. on the alleviation
factor is largely inconsequential.
> NACA Studies—One of the hrst de-
sign questions involved in a study of
gust load criteria is the magnitude of
the gusts the airplane may e expected
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to cncounter, The airplane cannot
sensibly be designed to withstand the
maximum gust velocity of record, nor
even the maximum estimated to be ex-
pected in service.

In estabhshing a gust load criterion,
it 15 necessary to ::iLtL'rmtw: the highest
gust velocity normally encountered in
the service for which the airplane is
mtended; in the case of transport air-
craft, regular airline operation.

To determine these intensities, the
National Advisory Committee for Acro-
nautics undertook a statistical study of
airline operations in 1952 by the in-
stallation of V-G recorder u|11|11mcnt
in transport craft then in operation.
These included American Airways tni-
motor Fokker F-10As operating between
Cleveland and Dallas, and Pan-Amen-
can Grace tri-motor Ford 5-AT-Cs op-
erating between Buenos Aires and San-
tiago. Recorders continued to be in-
stalled through ensuing vears on the
Boeing 247 twin-engine airliner of
United, Douglas DC-2 of TWA and
Eastern, and Douglas DC-3 of a vanety
of airlines.

Subsequuently, recorders were in-
stalled in the Boeing 307 Stratoliner,
Boeing 314 flying boat, Martin 130 fly-
ing boat, SILmsLx S-42 flying boat,
Lockheed XC-35 high-altitude research
plane, and the Enl:mg XB-15 bomber.

mum effective gust velocity, based upon
airplane design wing loading, normally
to be encountered in service 15 =40 fps.
at all useful operational speed wvalues.

Although at first glance 1t 15 indi-
cated that this value 15 well in excess
of the standard design value of 30 fps.
two points are to be noted:
¢ Value of 30 fps. must be multiphed
by K which, in the case of more mod-
ern transports, brings it to approxi-
mately 36.
® The value of =40 fps. is based upon
the airplane design wing loading, which
is in excess of the av erage n]:u_mfmrr wing
loading in the bulk of the records.

It is assumed probable that the wing

loading in the bulk of the records was
only 85 percent of design, which would
further reduce this maximum effective
eust value more nearly to that used in
design.
* Frequency of Occurrence—Having de-
termimed maximum normal gust in-
tensity, frequency of occurrence of gust
intensities must be determined if a
proper evaluation of awrcraft life ex-
pectancy 15 to be made. Frequency of
occurrence of pusts is dependent largely
on the value of the threshold used, that
15, the smallest gust velocity which the
instrument 1s capable of recording.

If the instrument only recorded gusts
ercater than 20 fps. and three of these
occurred 1n 1200 hr. of operation, then
it would be assumed that one gust oc-
curred each 400 hr.; while if the instru-
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ment showed gusts of 1 fps. and 1200
of these are recorded in 1200 hr. of
flying, then a value of one gust per
hour would result.

The NACA V-G recorder used in
most of these tests had a threshold of
(.3 fps. and current recorders indicate
gusts of much lower velocity.,

Rigorous statistical analysis is required
for a significant interpretation of the
mass of data. For example, only those
records taken from aircraft operating
under approximately the same condi-
tions of locale, weather, speed and alti-
tude are comparable. “Class intervals”
must be selected carefully so that all
of the data may be used in plots of
frequency vs. velocity. There 15 a va-
ricty of methods used in the analysis
of such records and they must be se-
lected with great care else deceptive con-
clusions be reached.

Fig. 3 gives the results of the study
in a plot of relative frequency vs. effec-
tive gust velocity. The graph indicates
a relative distribution which elimi-
nates several widely divergent records
obtained under unusual circumstances:
for example, one of the worst gusts ever
encountered in prewar trans-Pacific op-
eration. These data show the relative
independence of gust frequency from
airplane size, since they include data
on aircraft varying from an Aeronca
C-Z, used in a special investigation,
to the 35-ton Boeing 314 flying boat.
» Path Ratio—The fact that this fre-
quency distribution follows a fixed pat-
tern indicates that the total frequency
15 proportional to the distance flown
within turbulent regions. To deter-
mine the frequencies of significant
gusts, an average gust interval, A is used
and dehined as the average distance along
the flight path in turbulent air be-
tween significant gusts. Plots of this
value vs, airline wing chord showed
an approximate linear relation between
the two at a value of 11 chord lengths,
and this value is used as the average
gust interval.

It is obvious that transports fly long
distances during which no significant
gusts are encountered, followed by
entry into turbulent air where significant
gusts are encountered with great fre-
quency. Relationship between these
two types of flight conditions is termed
the path ratio and is defined in this
equation: F = 5280 RL/1l1¢, in which
F is total frequency; R, path ratio;
L, length of flight operation, mi.; and
¢, chord length, ft.

Path ratio and, therefore, total gust
frequency for any path of operations,
will depend on the operating conditions.
For example, a feederline transport o
erating overland at low altitude wuurt;
encounter a greater percentage of tur-
bulent air than an airplane operating
at high altitude above the mechanical
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turbulence of the ground and above
most of the convective clouds. On the
basis of available data, an average value
of path ratio of 0.1 appears reasonable.

From the foregoing, then, it has
been determined that the transport
airplane will encounter gusty air about
10 percent of its route air time and
that within that gusty air it will strike
a significant gust every 11 chord lengths.
> Stress Frequencies—It 15 now perti-
nent to determine the frequency of
occurrence of related loads on the air-
plane structure. In choosing a gust
frequency for design purposes, the
choice may lie between a distribution
having relatively high frequencies at
the higher values of effective gust ve-
locities or one having higher frequen-
cies at the low effective gust velocities.

Fig. 4 indicates the two limiting rela-
tive-frequency polvgons representing
the approximate upper and lower limits
of the data used in Fig. 3. This is
the basic design chart used in deter-

mining values of stress frequency.
However, there are several phenomena
that must be included in the applica-
tion of these data to stress analysis.

Analyses of V-G recorders on the
basis of simply counting the “peaks”
eliminates the possibilities of superpo-
sition of small gusts on the larger gusts
counted. In determining the number
of gusts encountered in a fight, only
those peaks which began and ended
at the 1G datum line were included,
since they most accurately indicate a
gust.

However, a special count of all peaks,
regardless of point of origin, indicated
that the number of such superimposed
peaks was about twice as high as those
occurring individually about the datum
line. Most of these peaks occurred
near the threshold value of 0.3 fps.

Although these are not of practical

signihcance in a determination of major
loads on the structure, they may be of
substantial importance in determining
its fatigue life.
» Specific Craft Data—Distribution of
the gust velocity is, of course, not al-
ways uniform along the span, and un-
symmetrical gusts will occur with a fre-
quency depending upon airﬁulﬂne §1ze
and arrangement. Rational unsym-
metrical gust load criteria are not vet
available, although some work has been
done based upon specific airplanes.

Using data obtained from the Boeing
NB-15, a semi-rational criterion has
been developed. While not applicable
to the design of the main aircraft
structure, it is of value in the design
of engine mounts or similar large masses
distributed at a distance from the wing
root and, therefore, subject to unsym-
metrical gust loads.”

This criterion establishes an effective
gust wvelocity at the tips of 20 fps.,
positive at one tip and negative at the
other, with a linear distribution be-
tween the two. It states: Ue’ = 0.8 Ue,
in which Ué is symmetrical effective
gust component to be used concurrently
with the unsymmetrical component,
and Ue, the design symmetrical effec-
tive gust.

Data based on results of the XC-35
Gust Research Project, however, indi-
cate that this criterion is conservative,
since the XC-35 data show the maxi-
mum increment of effective gust ve-
locity obtained in flight for the unsym-
metrical gust was =9 fps® These tests
also indicated that the most probable
lateral gust shape encountered in flight
is triangular, with the other gust
shapes, in order of their respective fre-
quencies, being (1) the unsymmetr-
cal and (2) the rectangular combined
with the trapezoidal shape in which
the effective gust velocity is constant
across the span to one tip but drops
sharply at the opposite tip.
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If the magnitude of the average ef-
fective gust velocity for the critical tri-
angular gust is considered to be 30K
fps., the average effective gust velocity
for the critical unsymmetrical case,
based on the same frequency, would
be 23K fps. Lateral gust gradient dis-
tance was found to be a value of 9
chord lengths.

However, all of these data are of

preliminary nature only and consider-
able work, both theoretical and expen-
mental, remains to be done before a
rational criterion, useful for design, is
available.
» Dynamic Response—A third phenom-
enon affecting the direct applicability
of Fig. 4 is the dynamic response of
the structure. Gust loads, for simplicity
of calculation, have previously been as-
sumed to be static loads applied to a
rigid airplane.

For personal type aircraft, the as-
sumption of a rigid structure appears
to be reasonable but the trend towards
larger and faster airplanes necessitates
the determination of methods for the
calculation and evaluation of the eftects
of dynamic response.

It is in this respect that gust loading
takes on the aspects of an aeroclasticity
problem.

Several approaches to this problem
have been taken, each with simplifying
assumptions. Pierce® analyses the funda-
mental mode of bending of the wing
under symmetrical loads which are as-
sumed to be known by replacing the
airplane with an cquivalent biplane and
elastic svstem.

The problem is then resolved into
one of obtaining the proper constants
to be used as coefhcients in simultane-
ous linear differential equations which
represent the equivalent biplane. The
method is supported by experimental
tests.

It has indicated that the dynamic
stress ratio for airplane wings increases
as the gradient distance of the gust
decreases; an assumption of a 10-chord
gradient distance leads to as much as
a l12-percent overstress and repeated
gusts do not scem to be more crtical
than a single gust.

In a study of changes of airplane para-
meters, the method indicates that a
change in forward wvelocity does not
appreciablv change the dynamic stress
ratio, a reduction in wing frequency
bv a change either in weight or in stiff-
ness of the wing results in an increase
in the dynamic stress ratio, wing-tip
acceleration increment 15 generally
much greater than the fuselage accelera-
tion increment and the ratio of the two
increments tends to increase as the
speed increases.  Other  calculations
show that this ratio is about two at a
speed of only about 200 mph.

(Continued on page 28)
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Marman fypes fulfill all requir

ments and can be adapted to any

specific design.

ot cofttud, dasign Tid wilh W

FOR INFORMATION WRITE DEPT. W-9
THE BEST CLAMPS, STRAPS AND COUPLINGS

M2RMAN

940 WEST FLORENCE AVE.
INGLEWOOD, CALIF.
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If you're looking for new markets to keep your sales volume up —
look to the sky!

If you're interested in getting your share of a 5 billion dollar market
—look to the sky!

If you'd like to latch on to the most exciting, fastest-growing industry
in America today — look to the sky!

The aviation industry is not just big—it’s tremendous! And it’s
growing every day.

Right now, it’s spending at the rate of almost 10 million dollars
a day. More than half of its material requirements will come from
subcontractors and secondary suppliers —and that means people
like you!

Look over the following items carefully (there are many others),
and see if they don’t suggest sales opportunities to you:

Electronics and photographic equipments, special purpose motors,
miles on end of wiring and cable, magnesium, steel, copper, rubber,
textiles, bearings, hardware, tools, actuating systems and devices,
trucks, carts and fasteners...in fact, countless other products of
almost every known industry.

For complete details. write for your copy of “Aviation Week — and
the Market it Serves.” Aviation Week, Dept. B, New York.

McGraw-Hill Publishing Co., Inc., 330 W. 42nd St., New York 18,
N. Y.... Offices in Boston, Philadelphia, Pittsburgh, Cleveland,

Detroit, Chicago, St. Louis, Dallas, Atlanta, San Francisco and Los
Angeles.

Look to the Sky

for your market

MEMBER
OF THE
ABC AND ABP
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L
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® Another Study—A similar study by
Sears,” which assumes a wing elastic
in bending but rigid in torsion, uses a
monoplane with springs supplying the
elastic properties and two-dimensional
flow conditions existing over a typical
section.

These results indicate that fortunately
the aerodynamic forces damp out the
oscillation at high speeds, so that
stresses greater than steady-state values
do not occur at these speeds.

However, the results are applicable
only to the case of a wing infinitely
rigid m torsion, and these calculations
would have to be extended to include
the relative rigidities in bending and
torsion of an actual wing.

Because the natural period of wings
imcreases almost in direct proportion to
the wing dimensions, and because the
size of gusts to which the airplane will
respond increases as the airplane size,
the ratio of natural period to period of
appheation of load remains constant for
constant flight speed. Dynamic re-
sponse of the structure would, therefore,
appear not to increase with airplane
size.

Probability of structural failure from
gust loads increases rapidly with over-
loading of the airplane.”™ Total applied
load for which an airplane structure is
designed is composed of a steady load
equal to the weight of the airplane plus
a load increment due to maneuvers or
zusts.

An ancrease in the steady load re-
duces the allowable increment due to
gusts. Effect of this overload on critical
gust frequency is shown in Fig. 5 and
mdicates the seriousness of such situa-
tions.

As a measure of Civil Aeronautics
Board concern with the importance of
gust load criteria as a major transport
design factor, design peak gust velocity
has increased steadily over the past few
yCars.

Civil Air Regulation, Part 4a speci-
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hes 30 fps., Part 4b specifies 40K
fps., and proposed Part 4c further in-
creases this value to 66 fps.

> Liftect on Fatigue Life—Effect of gust
loads on an airplane structure is of two
separate consequences, Designers pre-
viously have been concerned principally
with the hirst of these effects—creation
of loads which exceed the structural
strength of the aimrplane, resulting in
failure.

The solution to this problem has
been to determine how strongly and
how often such gusts occur and to de-
sign according to these data.

The second, perhaps more important,
but much more obscure effect of gust
loads, is a reduction in the life expect-
ancy of the airplane through fatigue. In
this case it is the cumulative effect of
the small gusts, rather than the loads
applied by a few large gusts, that pro-
duce consequences deemed to be sufh-
ciently serious.

For example, it is common practice
for pilots to reduce speed when entering
turbulent air, to reduce the load factor
increment created by the gust. Oddly
enough, however, this slowing down has
a neghgible effect on the fatigue life be-
cause only the stresses resulting from
the relatively few large gusts and from a

TO
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Fig.6-Somple Data for Computation of Fatigue Life (Ref.12)
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small number of the smaller gusts have
been diminished.

Fig. 6 presents a typical “S-N" curve,
which illustrates the well-known condi-
tion that the number of cycles required

to cause failure decreases as the stress
amplitude or maximum stress in-
CTEASES.

The fact that slowing down of the
airplane in gusty air has little cftect
on fatigue life follows from the situa-
tion, shown in Fig. 6, that diminishing
the infrequent large stresses on the sum-
mation curve does not influence the
number of cycles of the smaller stresses
required to cause contact of the summa-
tion and S-N curves.

Another paradoxical relationship be-
tween gust loads and fatigue life is that,
although higher wing loadings aggravate
the structural failure risks of gusts, the
net effect of higher wing loadings on the
fatigue life is favorable, since the fa-
vorable effect of reduction in stress
amphtude has more than offset the
deleterions cffect of the inecrease in
mean stress.

Eftect of increasing speeds has only a
maoderate effect on fatigue life, since in-
creasing speed approximately oftsets the
favorable eftect produced by increasing
the wing loading. Hence, if speed and
the wing loading are increased concur-
rently (which usually follows), not much
change in fatigue life occurs.
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Northrop Acquires
Electronic “Brain”

First private firm to purchase an all-
clectronic computer to help solve its
engineering problems is Northrop Air-
craft, Inc., Hawthome, Calit.

Called BINAC, the ~machine ~was’

built to order for Northrop by Eckert-
Mauchly Corp., Philadelphia, and re-
portedly is the second of the only two
purely electronic “brain” units in ex-
1stence,

Only similar computer is its much
larger 30-ton parent, ENIAC, devel-
oped in 1946 for the Army by inventors,
]. W. Mauchly and J. P. Eckert, Jr.
With dimensions of only 5 x 4 X 1
ft., the new computer fits in an average
size office and is tiny in companson to
its predecessor. _

BINAC actually consists of twin com-
puters having duplicate arithmetic chan-
nels for double-checking at every step
in the solution of a problem. Also in-
cluded are two mercury tube units,
which are the main reason for BINAC's
lightweight. Invented by Eckert, these
units make it possible for the computer
to get along on 1400 vacuum tubes—
instead of the 18,000 required in the
ENIAC. _

For the past month, Northrop engi-
neers and mathematicians who will op-
erate the machine, have been put
through an intensive training course by
Eckert-Mauchly. Tt is estimated the
computer staff will consist of several
operators and service engineers, one or
two mathematicians to program prob-
lems, and typists to prepare magnetic
instruction tapes.

According to John K. Northrop, pres-
ident of the aircraft firm, “BINAC will
be of extraordimary value in reducing
preliminary design and test time on
most research and development projects

. . caleulations formerly impossible or
impractical of solution can be com-
pleted rapidly with savings of hundreds
of thousands or possibly even millions
of dollars in time and money.”

Steel Alloy Developed
For Low Temperatures

A new alloy steel, reported capable
of meeting exacting engineering re-
quirements at temperatures down to
—423 F., has been developed by Leb-
anon Steel Foundry, Lebanon, Pa.

An austenitic cast ferrous alloy,
Grade 22, containing, in part, 194 and
9 percent chromium and nickel re-
spectively, the material already has
been used in production of steel cast-
ings for pressure equipment in storage

L

facilities for liquid oxygen used in
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minvutes Saved

are

HOURS GAINED

REFRESEMTATIVES

KNew Enpland Staleds: Pearse-Denrson
" vl Hpriford., UConnaeciisul,
Hoiton, Massgrhusstis

Atlantic, Guif Stales: H-IE Engineers
g O, ., Baltlmaee, SEd.

Morthern Ohie: F. & W. Urgem Co.,
Cleveland, CHilo

Boiihern BhRla. W, ¥a,, Rortheastern

. B, ©, BMaesler Co,, Dayion, O

TeEnnessde, Arkansas, Hq-nllu-:ll:i:
Halpsh A, Hiller Coe, MNashyillae,
Tennesseo

Michigan: Willlam M. Nash Comjpang,
Detrell, Michigan

Indiana, Wisconsing XNeil Englhedring
Company, Fi. Wavade, Indlana,
Milwaukee, Wiscoansin

HNarthern L LINGEE ™ Eaxsiern i v
Walter Normrls Englneeclng Co.,
hicapgom, 11liEdgls

Contral Migwestern Stales: Siurgls
Equipment Co., St Lowls, 3lo,

Horth Midwestern States: Hanscoune-
Rrnosas Coanpiiny, M nteaslls,
Slinnescia

Tenas, Oklahomait Leo J. Schindler,
frallns, Tewns

salorada, Mew Meslico. Utah, Wyoming
E, ¢ Wild Co.. Doenver. Colorado

Morthern ©Calif., MNevada: V. E.
Lawiford, Cakland, Callfofnia

Arisana, 5. Californiat Chesier Paul
Co. . Olendale, Callfornia

ldaho. Ovegon, Washingtan: Jnry J.
Kollberg Of., 2eatfle. Washingion

IN CANADA

Province of Ontarioi John Hest Asso-
clates, Toronto, Oniaprlo

Quebeoc & Maritime Provinces: Cowper
Company Lid., Maonbreal, LIJT.':E'-:'-E

THE HANSEN

COMNECTION

TAKES ONLY A SECOND

If you have fluid lines in your plant you
can increase efficiency and save precious
minutes with Hansen Couplings. Any
line can be quickly and easily connected
| or disconnected without loss of liquid or
| gas in the line.

. T — R —

When you want to connect a Hansen
Coupling, it is merely necessary to push
the plug into place, where it locks se-
curely. The valve opens, and flow starts
instantly, The same operation disconnects

—move the sleeve, and the plug pops
out. Flow is shut off automatically,

From a wide range of available sizes and

-

types you can select one suitable for any
application. Air, oil, and gas, oxygen and
; acetylene, gasoline, hydraulic oil, and
steam . . . each type of service has a
Hansen Coupling engineered to meet its
specific requirements.

Write for Industrial Catalog No. 47 today,

QUICK-CONNECTIVE COUPLINGS

{aa AIR » ACETYLENE = OIL & GASES
GREASES » STEAM » OXYGEN » HYDRAULIC

MANUFACTURING COMPANY

4031 WEST 150th STREET - CLEVELAND 11, OHIO

29



s

30

TGS LT

s - 10 Iypet Test a Pesco

;e n TR AR I

" 1..-1-"- "
g

o T =

High-Pressure Fuel Pump

...pump enough gasoline to fill 150 tank
cars af enough pressure to fill a stand-

pipe 2,000 feet high

1,500,000 gallons of gasoline . . . pumped at 600 p.si. . .. at
temperatures ranging from —67° to +165°F . . . at atmos-
pheric pressures that simulate the altitudes which jet planes
must fly . . . for 500 continuous hours . . . that's the type test
passed . . . successfully ., . . by Pesco High-Pressure Fuel
Pumps.

Pretty rugged test! Particularly when you consider that
gasoline has no lubricating properties . . . and no external
lubrication i1s permtted.

Pesco High-Pressure Fuel Pumps are designed and pre-
cision-built to meet all the exacting requirements of jet en-
gine operation. Though light in weight and small in size they
feature ‘‘Pressure Loading'’, Pesco's exclusive, patented
principle of gear pump construction that makes possible high
volumetric efficiencies over a long service life regardless of
wide extremes in temperatures and altitudes.

High-Pressure Fuel Pumps are one of many vital jet and
reciprocating engine and aircraft accessories that have been
developed by Pesco. Write for complete information.

%5, PRODUCTS DIVISION

BORG-WARNER CORPORATION

11610 Buclid Ave, - Cloveland 6, Ohic

rocket engines. The oxidizer is con-
tained under high pressures at approxi-
mately —298 F.

Impact tests on the new steel re-
portedly have revealed no structural
changes down to —423 F., but have
indicated appreciable increase in hard-
ness directly proportional to dropping
temperatures.

Tensile strength of the austenitic al-
loy varies inversely with temperature,
and in direct relation with hardness.
Ductility is lowered, but not in propor-
tion to increcase in tensile strength,
estimated to be about 200,000 psi at
—423 F. The steel is said to retain
adequate strength factors and resistance
to embrittlement at this temperature.

Doman Demonstrates
Rotor Stability

The Doman helicopter has demon-
strated “unusual stability,” in test
flights lasting almost an hour, without
the pilot touching any of the controls,
according to reports from the maker.

Despite windy conditions in a recent
demonstration flight for the newsreels,
Al Bott, test pilot for Doman Helicop-
ters, Inc., Danbury, Conn., ignored the
control stick, pitch control and throttle
for extensive periods at low altitudes by
reading during the trial.

After flying hands off for 45 min. in
another flight, the pilot stated he could
have continued in this manner until
the fuel ran out.

The company attributes the craft’s
exceptional stability to “several basic
yet simple improvements in the blades
and in the control system,” which
eliminate the need for gyro devices.

A two-thirds reduction in parts also
has been gained through elimination
of complicated hinges and dampers from
the four-bladed, dynamically-balanced
rotor.

First Doman production helicopter is
slated to be the “Pelican,” a 245-hp,,
utility machine designed to carry 7
passengers, or 1000 1b. of insecticide for
agricultural spraying or dusting.

Dural Bars Fitted
To Steel Jigs

Maintaining close tolerances in fabri-
cation of aluminum alloy parts always
has been a tough problem in the air-
craft industry.

This is especially true where alu-
minum 15 worked on steel jigs in areas
subjected to fairly wide temperature
changes. Dural, for instance shrinks
or expands at twice the rate of steel in
response  to identical temperature
changes.

If nothing were done to counteract

AVIATION WEEK, September 19, 1949

this expansion and contraction, com-

onents of the airplane fabricated in
steel jigs at different times and tempera-
tures would either gap or overlap when
joined together.

While this problem can be overcome
by switching from steel to dural jigs,
costs and lack of material often pro-
hibit this step.

A way out of this dilemma was found
by engineers at Boeing Airplane Co,,
Seattle, Wash., through use of dural
length bars fitted within the steel jig
framework.

The length bars are attached to the

base of the jig through slots which
permit the bars to slide just enough
to compensate for the different con-
traction-expansion rate between steel
and dural.

The aluminum alloy pancl or other
component is worked on the jig in the
usual manner. But the dural bars are
used to locate the jig members which
control the length of the part under
fabrication.

Boeing has found however, that this
compromise of steel and dural does not
suit all situations. It uses all-dural jigs
for some purposes, regardless of cost.

m— -

BARBER
COLMAN

SENSITIVE POLARIZED RELAY

FOR D.C. CONTROL CIRCUITS

BARBER-COLMAN COMPANY » ROCKFORD, ILLINOIS
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NEW AVIATION PRODUCTS

Voltage Source

I'or industrial and Iuhnmtury mstru-
ments requiring accurate, highly stable,
d.c. voltage, Hastings Instrument Co.,

Hampton, Va.,, offers “Electronic

Standard Cell.”

Unit is available for any specihed
output voltage from 0-100 d.c. and for
any load up to 30ma. Cell, represented
to hold output constant to better than
.1 percent, with less than .01 percent
ripple, throughout input range of 75-
135v. a.c. at frequencies from 50-400
cps., 15 sufhciently small for use as
built-in component for larger instru-
ments,

Company claims unit will operate
efiiciently over wide temperature range
and is not damaged by momentary
short circuits. It can be used for ref-
erence voltage in bridge or potentiom-
eter circuits or for supplying continuous
current for instrument power supply.
Precise output voltages such as .10, 1,
or 100 d.c., or standard cell voltage of
1.018 can be obtained.

Tab Switch

Small, hve-position switch, devel-
oped by Guardian Electric Mfg. Co.,

i2

1621 W. Walnut St., Chicago 21, Ill,,
15 prun:mh d&sugncd to i:::mtml Irnm
tabs on jet planes, but can be used in
other apphmlmm requiring central
switch for four separate circuits.

Unit has “off” position in center and
four operating locations displaced radi-
ally at 90 degree intervals. For use in
3 amp.,, 28v. d.c. circuits, it weighs
approximately .03 Ib. Matenals are
represented to conform to Air Force
specifications. Dimensions are {1 <3
» & in, with d-in.-long shaft having
{u-1. dia.

Extracts Bearings

For removing and replacing fans, ball
bearings, races and seals on shafts and
armatures, Double B Tool Co., 1561 E.
27 St., Cleveland, Ohio, offers light-
weight device to replace arbor and as-
sorted step plates. Shaft range with this
tool is from less than } in. to over 13
in, Unit weighs 4 1b.

Detects Leakage

“Trace” leak detector is offered by
Highside Chemicals Co., 10 Colfax
Ave., Clifton, N. J.,, as an efhcient
means of locating leaks in hydraulic or
other types of closed liquid system.

Product is represented to give early
warning of leakage by depositing red
film at point where leak occurs. Com-
pany claims it usually permits detection
of leaks which cannot be found by other
methods. Material is said to be non-
corrosive and to remain active in-
dehnitely.

Product is avaliable in high grade
lubricating oil medium for use in sys-
tems containing oil or fluids Lmnpﬂtlhlc

with mineral oil. It also is available in
modified forms for systems having
aqueouns liquids and chemicals of other
types. Company claims it already has
been successfully used in brake assem-
bles and aircraft hydraulic controls.

Fire-Fighting Aid

FFor ﬁghtmg large-area fires, “Aiur
Foam Playpipe,” made by Pyrene Mfg.
Co., Newark, N. ], is designed to
project either 90-ft. jet of foam or 30-ft.-
wide fan-shaped du-a:h:argc with 75-ft.
range.

Hinged tip at end of pipe is folded
back for jet discharge or locked over
end for wide-area coverage of flames.
Nozzle fits 24 in. hose and can be used
as handline by one man at foam pres-
sures up to 100 psi. It also may be
used as turret nozzle mounted on truck.
Device will pass 1600 gpm. of foam
by using 160 gpm. of water at 100 psi.
with 8 gal. of low-expansion foam com-
pound,

Paint Sprayer

Self-contained spray-gun constructed
integrally with compressor and motor
sprays quart of paint or other liquid,
under 50 psi, mn less than 4 min,
Offered by Sellco Corp., ‘khnneapuhﬁ,
Minn., device is said to permit easy
one-hand operation through pistol grip
handle and trigger action. Unit oper-
ates on 110v. a.c.
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Tighten thrust-weight ratio

with Magnesivm &

You can squeeze higher performance out of available
thrust by ih--lumnﬂ parts for magnesinm wherever
practicable. Especially the “chunky™ parts such as
gear housings, where weight saving adds up fast.
Magnesium 1s 3575 lighter than aluminum, 759
lighter than steel. Weight for weight, it is twice as

stiff as alominum, 18 tumes as stll as steel.

Aleoa foundry specialists are ready to help you

;;J'

Cusi’mgs by ALCOA

—

make the most of these magnesium advantapges.
Castings are held to close tolerances, require mini-
mum machining., Soundness and uniformity are
assured by rigid inspections.

For more information and a prompt quotation,
call vour local Aleoa sales office. Or write ALumiNuM
Compeany ofF AMerica, 2182-5 Gulf Building,
Pittsburgh 19, Pennsylvania.

Send for your free copy of the useful manual,
“Designing with Magnesium’'. Contains full in-

formation on properties and fabricating practice.
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OPEN 500N . .. NEW AUTO-LITE WIRE AND CABLE PLANT

A at Hozleton, Pennsylvania. Over 180,000 square feet of floor space equipped
- l,,.}!'f, with the most modern facilities for the production of wire and cable.

AIR TRANSPORT

Coach vs. Cargo As Profit Maker

California Eastern, loser of $900.000 as a freight
carrier, pulling out of red in the air coach field.

Money-making potentialities of air-
freight don’ t approach those of air coach
in the opinion of one uncertificated op-
erator that has tried both.

The carrier, California Fastern Air-
ways, faced immediate liquidation httle
more than a year ago after losing $900,-
000 in the frugllt business. Now it 15
slowly whittling away its debts through
operations in the cut-rate passenger
held.

The striking reversal in CEA’s for-
tunes is explained by company presi-
dent Andre de Saint-Phalle this way:
» Human Values—"Airfreight moves at
about 15 cents a ton mile and competes
principally with hrst-class rail express

“It is probable that with the progress

of aircraft design, freight will move by
air 1 volume at rates more competi-
tive with surface transportation at some
time in the future. Such improved air-
craft, however, will also compete even
more successfully against surface car-
riers in passenger transportation.
» Railroad Problem—"Reason for this
i1s that the cost to the railroads of haul-
ing passengers representing a weight
of one ton is at least three times greater
than the cost of hauling one ton of
freight. The coast-to-coast air coach
fare at 4 cents a passenger mile 1s $99,
compared with $76.42 for rail coach
and $48.90 for bus.

SAINT-PHALLE: Heads vou win, cargo yon

s,

RS i which costs about 10 cents a ton mile. “Air coach takes 57 hours less ime lund Shick Airways and the Flying
-H-“Cfﬂﬂ engix e ekt pecitying The shipper, therefore, pays a premium  coast-to-coast than rail coach and 81 'Tiger Line in ton miles flown. But in
The hemﬂnﬂhuﬂ' ' this n e Sk .-J- 2 is fast ‘hﬂ":m?" of about 50 percent for the greater hours less than bus. Further, the pas "'nin of last year CEA went into bank-
ton plant, c:nmhmed ' -.. newlincreased.  * fdard practice among leading air- speed of ﬂirfrcight which prmid-r._r. sec- fenger obtains a substantial saving m |up’ru with its application for an air-

facilities at the Auto-Lite Port liron wlant - erait manufacturers who have found that
money cannot buy better wire and cable.

makes it possible to accept additional air- For an informative catalog, write to

craft wire and cable business. The quality
of these ouistanding products is the result THE ELEEE{?“dAE]IE}:I.}EE“EGMPﬂH?

of 38 years of experience, research and Port Huron Michigan

ond moming delivery from coast-to-
coast, compared with fourth and ffth
morning delivery by the fastest surface
transportation.

“But at present airfreight rates, an
excessively high load factor 15 required
to attain a break-even point. None of

meal costs.”

Saint-Phalle recently told the Senate
Interstate and Foreign Commerce com-
mittee that profitable and unsubsidized
transcontinental air coach service at $70
is easily foreseeable with modern equip-
ment,

freight certificate still pending before
the Civil Aeronautics Board.

» Cargo to Coach—The company had
the choice of quitting business—with
the equity of its stockholders being
wiped out—or finding a new source of
revenues that would exceed expenses,

= _— R
LOW TENSION the major all-cargo lines has been able ™ Eamings Reported—By leasing 1ts In June, 1948, CEA decided to convert
Aircraft coble with duct Ajreraft coble with alumi duct Shsabid Eanabs il to maintain such a high load factor; four DC- 4s to large irregular carriers, one of its C-54s to passenger service
rera w uctar reraft coble wi raft cohle
"specification AN-JC-48a | Specification ANC-181 Specification ANC-168 and, as a result, they have consistently California E astern olled up a $104,769 on an experimental basis. (It now is
HIGH TENSION rr:]'mrtq.d operating losses. net proht during the first half of 1949.  converting all four of its C-54s to 73-75
Aircraft ignition cable with stainless steel con- Aireraft ignition cable—Auto-Lite Steelductor— Aircraft Ignition cable with copper conductor H‘r contrast, since a passenger and T]m Dﬂ]::h”d: (-t:ﬂhf-r‘fﬂmim“}rl ]_"‘:“f_'fE off -”*'f-'i]f:‘*-"
ductor nnrd neoprene sheath with stainless steel conducter and braid and and hruh':l un-sl lacquer finish his hr]_ErLI'JI!T{__ “f_:]crh on the av erage, 200 1ts ]]]'l“nh- L‘TE[iltHﬁi n f“][_ with inter- ]hf PI‘”]E wis leased to a nonsched-
Specification ANC-1J0a, Smm, 7mm and Pmm lacquer finish Specification AMS-JI70 ond AMS-3392 N : A e :
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mile in air coach is, therefore, 266 per-
cent higher than in air freight.
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fornia Fastern was the third largest in- inally, it leased planes, crews and fa-

dependent all-cargo carmier, ranking be-

cilities to nonscheduled lines, and per-
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Open End Wrenches
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Popular 9-PC. Wrench Set
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formed all the maintenance. Then be-
cause CAB said that arrangement was a
violation of the law, CEA furloughed
its pilots and the lines renting the
equipment hired them. That made
evervthing legal, CEA says.

A month ago, California Eastern’s
application for an all-cargo certificate
was tumed down by CAB. But CEA
does not envy Slick, the Flying Tigers
and U.S. Airlines, which received
route awards. In Saint-Phalle’s opin-
ion, the status of the freight carners
remains uncertain “and their operations
are believed to continue unprofitable.”
» Expansion Considered—But CEA also
is realistic about its own future. It
wants to broaden its operations so that
besides leasing and maintaining equip-
ment 1t may engage directly in world-
wide tramp operations, in irregular in-
terstate and regular intrastate air coach
transportation, and possibly in sched-
uled domestic coach service if CAB
grants its application for a passenger-
carrying certificate.

California Fastern believes that in
time it would own its four DC-4s free
and clear and earn a satisfactory proht
on 1ts invested capital if it could as-
sume indehnite continuance of the
company's present income from leasing
equipment to nonscheduled operators.
Fundamentally, it thinks that leasing
aircraft to carriers which do not possess
sufficient capital to own all the equip-
ment necessary for their requirements
can be a sound business.

By shifting equipment to different
arcas having complementary peak de-
mands, CEA could supply the require-
ments of a number of lines and keep its
aircraft busy. Actually, however, the
problem isn’t that simple. Some of
California FEastern’s customers may
eventually be forced out of business by
their inability to comply with CAB's
nonscheduled regulations. Others may
be able to ge out and purchase their
own planes,

» Certificate Bid—Consequently, CEA
last Apnl filed its application for a
transcontinental coach-type certificate.
Route requests of other companies are
to be heard by CAB at the same time;
and no decision in the case is expected
before late next year. Meanwhile, Cali-
fornia Eastern wants to conduct irregu-
lar coach operations on its own hook.

CEA is especially proud of its main-
tenance setup at Oakland. Tt claims the
ratio of mechanical delays to miles
flown with its DC-4s is the lowest of
any four-engine operator in the U.S.

The company hopes to secure addi-
tional outside maintenance work from
the Air Force and from other carriers.
At present, CEA has only a small
amount of outside maintenance busi-
ness.
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AT-6 MOCKUP is another, showing the wide range of application for the system.

How to Train Crews at a Profit

Dehmel electronic trainer, as used by Pan American,
frees aircraft for revenue producing operations.

By Stanley L. Colbert

Dr. Richard C. Dehmel’s wonder
box—the electronic flight simulator—
costs I‘IEEII‘]}’ a5 much as a twin-engine
medium transport, and it doesn’t carry
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any payload. But operators are finding
the simulator is industry’s top-drawer
—can produce a profit—in training
pilots.

At Pan American Airways, where
the simulator is a complete replica of

the Stratocruiser cockpit, pilots are
putting in 72 percent less time in the
actual aircraft. Training flights in a
Stratocruiser would cost nearly $1000
per hour with the possibility that a
serious mistake on the part of the crew
could cause the loss of an aircraft
valued at nearly $1.5 million,

» Uses—The simulator does this: At an
operating cost of $50 per hour it re-
moves risk to the aircraft and crew,
al the same time eliminating the need
of taking a revenue-producing trans-
port ont of service.

Curtiss-Wright, manufacturer of the
device, estimates it can be used to
replace 90 percent of training flights
necessary to maintain flight crew pro-
ficiency in simulated emergencies as
well as normal flight. C-W also says
the simulator can reduce by one-third
actual transition flight training in spe-
cific aircraft.

» Economics—Here's what it adds up
to in dollars and cents: Pan American’s
forecast for minimum pilot training on
the actual Stratocruiser is 10.5 hr. per
pilot. _

Based on $1000 per hour, this
wounld be $10,500. But utilizing the
Dehmel simulator, PAA eshmates
minimum training will be 15 hr. per
pilot in the trainer and 4.08 hr. in the
air. Taking the figure of $50 per hour
for the simulator, and $1000 per hour
for actual flight, this would be $4830,
or a saving of $5770 per pilot in Strato-
cruiser training.

While training cost figures vary for
different airlines and aircraft, it 1s ap-
parent that the Dehmel flight simulator
—which costs between $200,000 and
$250,000—means more training at less
cost to the operator. Carriers now
wonder what other flight problems can
be solved by mechanical simulation of
condition. :

Pan American Airways, so far the
only airline purchaser of a simulator,
is helping pay the purchase cost by
training Stratocruiser crews for British
Overseas Airways Corp. and American
Overseas Airlines. But airlines are not
the only users of the Dehmel simulator.

Air Foree is in the process of using
simulators to train service pilots on
six types of aireraft, including the B-50.
Curtiss-Wright has orders for more
than 40 trainers, and most of these
are for the military. During the war,
Dehmel simulators were used to train
AT-6 and P-38 pilots. The device is
just as effective in simulating jet flight
as it is for reciprocal-engine flight.

» Trouble-Maker—At the “bug-box”
station of PAA’s simulator, an n-
structor can cause havoc by producing
more than 40 mechanical malfunctions,
including: trouble with fuel flow, fuel
pressure, fuel quantity, difficulties with
oil pressure, carburetor icing, faulty
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&\ IR RESCUE

Over faraway 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 ahility to the versatile Fairchild Packet

increasing the importance of

ils part in the |ff1.'1:|n|}rm}nl of modern airborne military tactics.

i - g I I'- .1..._ il
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Misszion of Mercy—Air Hescue personnel load a heli-
copter into the spacious cargo hold of a Fairchild Packet.

AIRCHILD ENGINE AND AIRPLANE CORPORATION
HAGERSTOWN, MD.
Divisions: Ranger Alrcraft Engines, Farmingdale, M. Y. s ! Meca, Ook Ridge, Tann. . Fairchild Pilotiess Plane, Formingdale, B Y. " Al-Fin, Farmingsaie, M. Y.
aubsralanes: Siratos Corporation, Farmingdale, N, . - Duremotd Alrcrolt Corporgtion, Hagersfown, Md,

spark plugs in a bank of any engine,
circuit breaker overload, landing gear
failure, flap failure, wing icing, rudder
boost failure and fire mn various sec-
tions of the aircraft.

Through intricate devices built in

the simulator, familiar sounds are ac-
curately reproduced. Advancing the
throttles causes the engine to roar. The
screech of the tires is heard as the plane
makes touchdown.
» Life-Like—Pan American flight in-
structors claim pilots forget entirely
they are in a mockup and react at the
controls the same as they would under
regular flying conditions. Training cov-
ers every conceivable kind of trouble
that could develop.

But these troubles would never be
tried on actual aircraft because of the
heavy risk to personnel and equipment.
In the Dehmel, unit crews get an ac-
curate “feel” of the operating char-
acteristics of the aircraft, all of which
are faithfully reproduced.

In addition to its three big features
—saving time and money in crew train-
ing; providing a safe method for simu-
lating possible flight emergencies; and
releasing aircraft for revenue-producing
trips—the Dehmel trainer has a fourth,
as yet untested, advantage: Pan Ameri-
can estimates it will materially reduce
flight time requirements for maintain-
ing pilot proficiency.

» Checkout Saving—Currently, PAA
semi-annual checks cover two hours
mstruction and two hours in fight.
Based on a checkout of 33 crews per
vear, both in the original checkout and
the semi-annual recheck, Pan Ameri-
can estimates the simulator will save
288.54 hr. time on the aircraft in a
| 2-month period.

This is equivalent to nearly 23 trips
from New York to London, for which
Pan American charges a one-way fare
of 5350 on its Gl-passenger Strato-
cruisers. At 90 percent load factor, a
Pan American estimate from reports
on summer traffic over this route, actual
added income would be 5194,150.

Curtiss-Wright's Caldwell, N. ],
plant currently employs about 150 per-

sons engaged exclusively in simulator |

production. Dr. Dehmel told Avia-
TioN WEEK that each unit requires
about 10 months to construct, since
many of the parts have to be hand-
tooled. But the principle of operation
for every simulator is the same.
Curtiss-Wright sees more uses for
the simulator theory than in trainng
and familiarizing pilots, As a research
instrument the simulator may make 1t
possible to study the mechanical and
weather-produced “fields of hazard™
which up to now could not be explored
without risking damage and destruc-
tion to the aircraft and personnel.

THERMOCOUPLES

FOR ENGINE TEMPERATURES

s 0

ma iy

We specialize
in the manufac-
ture of all cypes
of aircrafethermo-
couples, lead wire,
firewall blocks and
lead-resistor  blocks.
We are equipped to
fabricate jer engine
thermocouple-harness  assemblies, connect-
ing-lead assemblies and special connector
blocks to your specifications. Bring your
temperature measuring  problem to  us,
whether it is a new thermocouple, harness,
or connecting lead, we are at your service.

THE LEWIS ENGINEERING CO.

CHURCH ST. * » » » NAUGATUCK, CONN

Shewn is the large group
of buildings housing the activities
of Pioneer Parochulfe Company
and Cheney Brothers,

A DECADE OF
PROGRESS

PIONEER leads t
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in parachute manufacturing

Pioneer Parachute Compony, foremest porachute manu.
focturers, working in close cooperation with Cheney
Brothers, world-famous weavers, form the team thot hos
mode possible the research, engineering, testing, weaving
ond manufacturing frem the row preduct to the finished
parachute. It is this coordination of personal "know
how"” and manufacturing facilities

backed by wvost world over,

PIONEER PARACHUTE GOMPANY, INC,

MANCHESTER, CONNECTICUT, U. 5. A,
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CABLE ADDRESS: PIPAR,

resources ond high standards of workmanship that un
questionably places Pioneer parachutes in the vanguard
of aviation progress, Pioneer parachules are preferred
by test pilots ond aviolion manufacturers ond are stand-
ard equipment with mony government air forces the
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Indian Overseas Folds

(McGraw-Hill World News)

Bombay—India’s third airline collapse
of the year 1s in the making, with the
government suspension of Indian Over-
seas Airline. 10A’s Bombay-Nagpur-
Calcutta service had been operated on
a daily basis, but lack of funds to pay
for servicing of its Dakotas had reduced
frequency to less than half of schedule.
IOA's fleet consists of 15 Dakotas and
one Skymaster, the latter bought for
an ambitious Bombay-Australia service
that mever got under way. Lates!

li.zlit statistics, for March, pomt up the
line's poor position. That month its
planes flew 196,000 mi. but carried
only 754 passengers and 51,319 1b. of
freight.

ATA Sees Upswing

Air Transport Association predicts
that the 16 scheduled domestic trunk-
lines will fly 6.5 billion passenger miles
this year—nearly 300 million more than
in 1947, the previous record year.

The estimate 15 based on a 15 percent
passenger traffic increase in first-halt
1949 aver the same 1948 period, It takes
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imto account a 1JU:-2.'1-IIJIL' decline in trathe
during the second half of 1949 but as-
sumes that passenger business will re-
main substantially above the last six
months of 1948.

Pan American
Forms Safety Group

Safety for flight crews is the objective
of the Joint Flight Safety Committee,
formed by pilots, engineers, radio oper-
ators, ﬂigI‘It service personnel and man-
agement of Pan American  Airways’
Atlantic division.

Composed of fhve representatives
frgm each of the safety committees of
these groups, the organization intends
to conduct research on subjects which
will angment safety procedures, equip-
ment and policy for Atlantic flying.

First project of the committee is an
attempt to clarify firefighting proced-
ures. Undertaken with full manage-
ment sanction, the group hopes to de-
fing and test action which should he
taken in case of hre in various sections
of the aircraft.

The committee is active only in the
Atlantic division of Pan American. But
the organization hopes that other divis-
ions of the carrier, and other carriers,
will form similar organizations,

Chairman of the Joint Flight Satety
Committee is Peter De Riemer, PAA
instructor in emergency procedures. The
committee was formed early in July and
meets the last Monday of each month
in closed session at LaGuardia Field in
company-furnished space.

Cut Red Tape

Ways to cut travel red tape have been
discussed by Pan American Alrways
System Facilitabion Committee, com-
posed of representatives of the carrier’s
major divisions and larger afhliates.

Huxley H. Galbraith, chairman of
the committee, cited such countries as
Argentina, which requires 23 copies of
one form listing the complete names of
all passengers, “An airline is subject to
1 $10 fine each time an initial 1s used,”
Galbraith reported.

Five simplified documents covering
international flights have been recom-

mended by International Civil Avia-

tion Organization and adopted bv 17
of the 21 American republics, according
to Galbraith, but there are still a few
holdouts.

As a tangible move to cut red tape,
Brazil has ruled no visas are necessary
for travelers planning to visit en route
to another country, provided their stay
does not exceed eight days. Regulation
applies to commercial and pleasure
visitors from the western hemisphere
and Furopean countnes.
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Hildred Reports
On IATA Traffic

Financial problems of the world’s air-
lines will tend to disappear once the
carriers tap the mass transportation
market, according to Sir Wilham Hil-
dred, director general of the Interna-
tional Air Transport Assn.

Speaking at IATA’s 30th annmiversary
meeting at The Hague, Holland, Hil-
dred said that for the moment the mass
market remains tantalizingly just out
of reach.

This, he explained, is because of the

carriers’ inability to keep on reducing
fares in a period when costs continued
to rise.
» Mouth-Watering Market—The IATA
leader described the United States as a
particularly rich potential reservoir of
mass foreign travel with its 20 million
families in the $3000 to $6000 a year
income bracket. “There 15 no reason
why the amount of U. S. dollars put mto
international circulation through foreign
travel could not be increased from the
present level of $800 million a year to
%2 billion. It is a market that ought
to make all vour mouths water,” Hil-
dred told 200 top officials of 70 TATA
member atrlines.

During 1948, TATA members flew

12 billion passenger miles, 100 million
ton miles of careo and 250 million ton
miles of mail, Hildred declared in his
annual report., The hgures represent
a substantial increase over 1947, with
the most impressive gain registered in
CATEO.
» Subsidies Needed—But the TATA di-
rector general cautioned that with still
rising costs, international carriers must
continue to rely on government subsi-
dies to fly at all. “We could no doubt
tap the mass market overmight if we
made dramatic fare reductions, but al-
ready some government agencies (as the
U. S. Civil Aeronautics Board) have in-
dicated we ought not go farther in
cutting rates at the present time,”

Hildred's report ureed more flexibility
in rate recommendations of the TATA
traffic conferences to promote off-season
and off-peak travel and to take advant-
age of special events. It asked utmost
airline support for efforts to reduce and
simplify red tape in customs, immigra-
tion and other border formalities.

Other recommendations were: greater
attention by the carriers and their gov-
ermmments to problems presented by new
jet aircraft; a concerted effort to close
the gap between the growing volume of
international air transport and the de-
velopment of airports, landing and navi-
gation aids; multilateral agreement on
air transport rights between nations,
instead of the present limited system
of bilateral pacts; and a delegation of
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Electrical Systems
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Phote shows how cireuit protec-
tien is provided for the B-36 with
the installation of Burndy Type
F1L Limiters.

As A SAFEGUARD to flight, today's
modern aircraft electrical system is Burndy-Limiter protected.
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 in 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-volt 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 15 offered. For particulars, write
for Bulletin 47F1.

SURNDY

MNew York 54, N. Y.

WESTERN BRAMNCH: Vernon 11, Californic * CANADA: Canadian Line Materials, Ltd., Toronte 13
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greater responsibility for actual o E:E[a
tions by governments to the airlines
themselves,

Tests Show Value
Of Dramamine

Virtual elimination of airsickness as
a factor in customer resistance to air-
line travel may be in sight.

Key to this happy prospect is the new
drug Dramamine. The Air Force re-
ports Dramamine “is a very effective

preventative of airsickness,” and tests by

Capital Airlines bear out USAF fnd-
Ings.
Dr. L. G. Laderer, Capital's medical

director and president of the Airline
Medical Directors Assn., recently an-
nounced the results of a two-and-one-
half year survey made aboard Capital
lanes.
» Quick Relief—1he study showed that
only 0.89 percent of 1, 120,977 appar-
ently well passengers who were observed
suffered discomfort due to motion sick-
ness.  YWhen Dramamine was used,
the one passenger in a hundred affected
by motion sickness was nnmrzdmtcly
relieved of all discomfort in 75 percent
of the cases.

Used as a preventative (before take-
off), Dramamine practically eliminated
motion sickness—being effective in 90

Edison Fire Detection is the only
fire detection system which
uses thermocouple detectors—
the only detectors that

contain no contact points

to vibrate or corrode.

Note To Pilots:

Only the Edison detectors contain no contact points that can foul
and become inoperative from oil, dirt or corrosion; or that can jar
together and flash false alarms. Only the Edison detectors can be
tested from the “office” at any time. Only the Edison circuit can
ground without alarming. When you have Edison Fire Detection
properly installed in a fire zone you know for sure that an alarm
means FIRE. You can depend on the Edison System.

quirements.

157 Lakeside Avenue, West Orange, N. J.

INSTRUMENT DIVISION

THOMAS A. EDISON,

INCORPORATED

"H'l."l"r-n 'I'lu! H‘H—.
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Because the Edison System is so safe, sure and
simple, it is used by all but two of the major
airlines and has been approved by the U. 5. Air
Force, U. 5. Navy, and conforms to CAA re-

Enlarged |
phantom view of
Edison '
Fire Detector
showing simple
construction—

1o moving parts.

percent of the cases. Previous expen-
ments with other remedies disclosed
that most of these were not effective
once symptoms of airsickness were felt
by the passenger.

> Little After-Effect—Although Drama-
mine is a central nervous system depres-
sant, the Air Force found that only 18
of 216 servicemen given the drug dur-
ing tests suffered any “significant” side
effects such as extreme drowsiness, men-
tal depression or dizziness.

Capital’s survey showed that of the
less than one in a hundred persons
affected by motion sickness, 60 percent
were women, 23 percent men and 17
percent children. The higher sickness
rate among women was attributed “to a
lack of tolerance to motion because of
sedentary habits.”

‘Flag Stops’

Two feederlines have been given Etra
mission to provide money-saving “Hag-
stop” service to intermediate points re-
quiring no traffic stop on a particular
flight.

After mulling the matter over for
maore than eight months, the Civil Aero-
nautics Board authorized the change in
service pattern for Empire Air Lines and
Wisconsin Central Airlines. Similar
flag-stop privileges were given Southwest
Airways last June.

The feederlines’ certificates had pro
vided that all flights must stop at each
point named between the point of ori-
gin and the destination. Now the car-
riers will merely be required to main-
tain a flight path passing over each of
the intermediate points so as to be in a
position to land if traffic is available at
the scheduled time of the flight’s de-
parture from the point.

CAB said the requirement that the
carriers make a physical landing at inter-
mediate points even though no trafhe
is available “results in unnecessary ex-
pense, increased flight hazards and an-
novance to passengers.”

Transport Sales
Prospects Brighten

Upturn in airline prohts this year
is giving a lift to commercial transport
sales prospects.

Douglas Aircraft Co. believes its out-
look in the commercial field is “the
best in two years.,” Lockheed Aircraft
Corp. is quickening Constellation pro-
duction during the remainder of 1949
and has enough orders to keep the line
moving into 1951.

» Orders Listed—United Air Lines’ re-
cent purchase of five planes costing
$4,329,000 is the biggest irm DC-6
order on Douglas’ books. Delta Air
Lines, Philippine Air Lines and Pan-
agra have single orders to be filled. Ne-
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%tlﬂti[}llh for the sale of mine more
C-65 reportedly are underway.

Douglas has high hopes of finding

commercial customers for its DC-6A
cargoplane, prototype of which is slated
to fly in October. The company’s
Super DC-3 sales campaign is being
sparked by a 10,000-mile demonstra-
tion tour by the new craft.
»TWA Deal-Lockheed's largest piece
of commercial transport business s
TWA's order for 20 Model 749 Con-
stellations. The $20 million deal was
completed last spring, but TWA has
just announced that seven banks in fve
cities have formed a syndicate to under-
write the purchase. Deliveries start
next spring.

Commercial orders were only 7.4 per-

cent of Lockheed’s $195,901,000 back-
log at the end of 1948, but were 20.5
purr:mt of the company's $202,268,000
backlog on June 30, 1949.
» Convair Plans—Meanwhile, Consoli-
dated Vultee is continuing to push
plans for leasing Convair-Liners to
cash-short airlines through its affli-
ate, Airfleets, Inc. The latter company
was organized a vear ago as Convair
Fquipment Corp., but no leasing deals
have vet been announced.

Ultimately, Consolidated Vultee
plans to separate Airfleets from its par-
ent company and operate it indepen-
dently. This would be done so that
Airflects will be in a “free position”
with respect to the airlines leasing
equipment (including planes ather than
Convairs) which Airfleets purchases.

Consolidated Vultee currently s
studving the requirements of capital
structures which would make the Air-
fleets separation possible.

Two Profit, Two
Lose in Canada

Canada’s air transport industry con-

tinued to operate in the red last vear,
although trafthe hit a new peak.

Figures released by the Dominion
Bureau of Statistics show that four
scheduled Canadian carriers had a net
operating deficit of $911,000 in 1948,
compared with a loss of $2,138,000 in
1947. Total revenue last vear was $28. -
005,000, against $22,300,000 in 1947.

Government-owned Trans-Canada Air
Lines, largest of the scheduled carriers,
reported 520,866,000 revenue and a
$769,000 operating deficit in 1948, com-
pared with $15,297.000 revenue and a
$1,561,000 dehcit in 1947.

Canadian Pacific Air Lines had %6,-
141,000 revenue and a $196,000 deficit
last vear, against $6.,207.000 revenue
and a $640,000 loss in 1947,

» Small Lines Profit—Two small Cana-
dian carriers, which had combined rev-

enues of less than $1 million. were in
the black during 1948. Maritime Cen-
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SELF-
LOCKING
NUTS

FOR THE

AIRCRAFT
INDUSTRY

Whether it's mass production of popular light planes, air transports,
or building of experimental planes for the Army and Navy. reliability
of construction is a must. FLEXLOC, with its resilient, flexible seg-
ments comprising the “seli-locking” feature, won't shake loose even
under the most chattering vibration. And FLEXLOC has unusually
uniform torque—within a few "inch lbs.”.

J

f;j{__gx‘x
E

Fat'd &L
Pats. Pond.

Made in one solid piece,
FLEXLOC is a stop, a lock and plain nut all in one, and is available
in "“thin"” types as well as the “regular”—in NC and NF thread series.

ACCEPTANCES: FLEXLOC is officially ap-

proved and occepted by many U.5. depart-
ments, bureaus, agencies, and the CCA,

Write for your copy of the
FLEXLOC Catalog.

_STAHMHI} PRESSED STEEL CO.

- T TP | Rl a0 SRR R
BOX 579, JENKINTOWN, PENNSYLVANIA

“Serving Industry confinuouwsly since 1903 threogh lndustrial Distributors”

' DON’T
WORRY, it’'s a

* ' :
METL R0 \‘_MJ___ s

training plane

When students err (as they often do!) a Met-L-Prop on the
training plane means money saved for you, because 959 of
all damaged Met-L-Props can be repaired. What's more, we'll
do the job for you, quickly and economically. Then too,
with a forged aluminum Met-L-Prop there are no adjust-
ments, no re-tipping, no gadgets...no warping or split-
ting . . . just practical, satisfactory service at lower cost.

_—-—--__, CAA approved and available
Wlﬂﬂﬂ immediately for mest airplanes
% o i"'"""ﬂ Pﬂ"l'l'l'l'ld' br Eul'lﬂ.l'lll-l'll'ﬂ' &5-145
. H.P., Franklin 150-165 H.P., and
Lycoming 100-108 H.P. engines.
Ask your dealer for complete in-

McCAULEY farmaltion or wrile for free folder
CORPORATION on Met-L-Prop, the FIRST AND

1840 Howell Ave.  FOREMOST METAL PROPELLER for
Dayton 7, Ohio personal planes.

TR IR R

L ORPGRALION
Birias P a7
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SEARCHLIGHT SECTION

PRSI —

REPLIES (Bor Nag.): Address to offfoe nearcst pon
NEW YORK:@ 330 W. j2nd 81., (18)
CHICAGO: 520 N. Michigan Ave. 7 11)
HAN FRANCISCO: 68 Post Si, (4)

POSITIONS WANTED

—

ENGINEER WITH all-around development ax-

perience on samall gas turbines to 150 hp.
would llke to contact companies Interested in
antering this fleld, PW-9T56, Aviation Week.

SERVICE AND Spare Parts Specialist—Degires

position with alreraft manufacturer. Experi.
enced In engineering administration of service
and spares contract, Proficlent in preparation

of all air-frame manuals and bulletins, DPW-
0815, Aviation Weak,

CORFORATION EXECUTIVE Pilot Airline
Pransport Rating. 7500 hours, single and
multi-engine, land and sea. fiving 131 vears
ITI.."|:I'r'I1~|5|. nEa 31. LTntit th.q,.ﬂtl}- I.h:Er P”nt ri'l]l'
large eastern firm having fleet of five execitive
Alreraflt, Satisfaction guaranteed regarding
reference and background. Tharough exper-
Eﬁﬁ“ e T'I]i'-l'!.' r'm—ﬁ‘ Western Hemisphere. Am
BEC mrirrdipate, cRires periTi : 5 I
PW-9812, Aviatlon "..'E.f'._i‘--t-:—, RRFRIAnSat aihiintion,

FLIGHT MECH —Mechanijc, % R

E: W tralned. Lots of D Elne 5-3:';--;.7|-]Nr;1|:i
other types. A&E, Radio and Private pilot
Available now. PW-8811 Aviation Waeslk, '

WANTED

Wn ﬂf.l'-l-l-i_-l':n Eines,
Pratt and Whitney 1340 F--r'lle-.lc Usedl, NTSD
or new. W-9440, Aviantion "-".'.-n-[-:' bt

' PRODUCTS WANTED

Manufacturer and distributor of aircraft
paris seeks additional lines for national
er seclional distribution. Standards,
specials, vendor numbers wanled. Ade-
gquate warehousing facililies and trained
sales staff. Numerous aclive accounis
in United States and Canada. Reler-
Bnces

RA-DRIZ, Aviation Weak
f21 South Hope 5t., Los Angeles, Callf.

e RS oL S

FOR SALE

BRAND

NEW ENGINES

R2800-51-57-58-63-75-77
R1830-90D-92

F5-5951, Aviation Week
520 N. Michigan Ave,, Chicago 11, [l

jection

4020 The Strand

—

FOR SALE
CONVAIR EXECUTIVE LINER

| NEW FACTORY WARRANTY—LESS THAN 100 HRS SINCE NEW
I WORLD’S FINEST CUSTOM INTERIOR

Two Bedrooms - Three Baths - Electric Refri ' i '

; ? geration & Stove - Sink - Runnin
Water - Cocktail Bar - Lear Entertainment Wire Recorder & Radio - Six L-nudipeukuri
in Cabin - Special Sound Proofing - Cost of Interior Over $100,000.00,

ENG'NES Pratt & Whitney R2800-CA-18, Equipped with Water In-

FROFELLERS Curtiss Electric-Full Feathering and Reversible
CABIN Fully Pressurized

Extra Gasoline Tanks for Long Range Flying
PRICE $550,000.00
| IMMEDIATE DELIVERY
Will Accept Low Time C-54 or B-23 as Part Payment
Address All Inquiries to:

ERLE L. BACON

Phone Frontier 41660

Manhattan Beach, California

I FOR COLLINS AUTOTUNE AN/ART- 13

RANGE 200 TO 1500 EC IN 5 BANDS.
BRAND NEW, NOW IN PRODUCTION
NOT SURPLUS. BUILT AND TESTED TO

MEET RIGID U, 5. NAVY SPECIFICA-
TIONS.

PRICE $150
COMPLETE F.0.B. N.Y.C.

TELECTRO INDUSTRIES CORP.
35-16 37 ST. LONG ISLAND CITY 1, N. Y.

LF. OSCILLATOR 016/ART-13 |

OR ATC TRANSMITTER FREQUENCY |
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tral Airways, Charlottetown, Prince Ed-
ward Island, earned about $50,000 and
Central Northern Airways, Winnipeg,
Manitoba, earned $4,3584.

The four scheduled lines carrried a
record 716,000 revenue passengers in
1948 on domestic and international
routes, a 23 percent gain over the 582,-
000 reported in 1947. Average passen-
ger load factor was 65.1 percent, against
60.9 percent in 1947. Cargo and mail
volume also was up sharply.

Total personnel of the four scheduled
airlines numbered 5092 at the end of
1948, against 4794 the vear before. TCA
reported the most employes last vear—
3974. Canadian Pacific had 993.

SHORTLINES

| ™ American—Plans to inaugurate its re-

cently-approved southern  transconti-
nental equipment interchange service
with Delta Air Lines on Sept. 25. The
two carriers’ DC-6s will make three
roundtrips daily, one between Miami
and Los Angeles, one between Atlanta
and San Francisco, and one between At-
lanta and Los Angeles.

» BOAC—Passenger and freight sales in
North America for the four months
ended July 31 were the largest in the
history of the carrier's Western Divi-
sion, totaling almost 53 million.

» Colonial—Has hled a complaint with
CAB charging Resort Airlines is oper-
ating illegally between New York City

| and upstate vacation areas such as Sara-

nac Lake, Lake Placid and Saratoga.
Colonial said RAL has carried interstate
traffic, failed to fle tariffs and published
misleading advertisements. CAB was
asked to suspend Resort’s operations im-
mediately to eliminate the “unfair com-
petition.”

» Central Airlines—The Fort Worth
feederline planned to start service with
single-engine Beech Bonanzas late last
week.

» Eastern—Has adopted the first-of-the-
week family fare plan.

» Inter-American Airways—CAB has or-
dered the Miami Springs, Fla., carrier
to show cause why its letter of registra-
tion as a large irregular operator should
not be revoked for knowing and wilful
violations of the Civil Aeronautics Act.
CAB claims the company has continued
to operate with excessive frequency and
regularity between New York, Miami
and Puerto Rico despite a cease and de-
sist order issued last November.

> New York Airways—Has asked CAB
for a certihicate to CArry persons, prop-
erty and mail with rotary wing aircraft
over circular and shuttle routes in the
New York metropolitan area. Com-
pany president is John L. Senior, Jr.

> Northwest—Had the heaviest do-
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mestic traffic in its 23-year history on
Sept. 2, when it carried 3357 passengers
and took in $100,000 in revenue. Pre-
vious record was 3165 passengers last
July 1.... NWA’s Chicago-Twin Cities
passenger business increased 47 percent
in August, when Stratocruisers were first
placed on the run.

P Trans-Asiatic  Airlines — Has  asked
CAB for a foreign air carrier permit to
operate from Bangkok, Thailand, its
home base, to Los Angeles and San
Francisco via Hong Kong, Manila, the
Philippines and Hawaii. Company is 61
percent owned by citizens of Thailand
and 385.5 percent rI:II:,' citizens of the Phil-
ippines. It has Thailand government
approval for the new service, according
to D. Sherman Starr, vice president and
international general manager.

» TWA—Domestic trafhc over the La-
bor Day weekend was up 12 percent
over the same period last year . . . .
Dayton, O., wants TWA to move its
headquarters there if the carrier can't
renew its lease with the Air Force for
facilities at Fairfax Airport, Kansas City,
The Fairfax lease expires Oct. 31, 1950,
and the Air Force said it might need
the space for an expanded program.

» Wiggins Airways—The Norwood,
Mass., feederline expected to start serv-
ice between Boston and Albany late
last week with twin-engine Cessna UC-
78s. Tt has told CAB that mail pay
need for the first year (including 7 per-
cent profit and amortization of pre-oper-
ating expenses) would be around 55
cents a plane mile.

CAB SCHEDULE

Sept. 19—Hearing on service to Spring-
field, Mass,, through Bradley Field
(Docket 3T48)

Sept. 189—0ral argument on Eastern Air
Lines" ovarsens mall rate. (Docket 3722)

Sept. 19—Hearing on applications of
American and Colonial Alrlines for service
te Toronto, (Docket 3853 ot al)

Rapt. 20—Prehearing conference on re-
newnl of West Coa=t Alrlines’ feeder cer-
tificnte and temporary suspension of United

Alr Lines" serviece at Salem, Orae.,, and Bell-
ingham, Wash, (Docliet 39668)

Sept. 21—Hearing in air freight tarliy
agreement case. (Docket 2719 at al)

Hept. 28—0ral argument ~n Mid-Conti-
nent Alrlines” application for alternate
ﬁfﬂsm City-New Orleans route. (Docket

)

Sept. £6—Hearing on Seaboard & Western
and Transocean Alr Lines applications for
all-cargo certificates between the U. 8,
Europe and the Middle [Kagt. { Docket
041 &t ald

Septl. 26—Hearing on proposed Monarch-
Arizona Alrways merger, (Docket 3977)

Sept. 28—Hearing on disposal of Parks
Alr Lines' routes. (Docket 3965 et al)

Oet. $—Hearing on Hughes Tool Co
control of TWA., (Docket 2796)

Oet. 10—Hearing on CAB investigation
of Imternational Alr Transport Aes=zociation
agency resolutlons. (Dockst 3350)

Nov. l4—Hearing on final mall rate for
Florida Alrways. (Docket 3695)

Nov. l4—Hearing in Western-Inland mail
rate case. (Docket 2870)

Jan. —Hearing In alr freight rate ecase,

(Docket 1705 et al)
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— FOR SALE!-

DC-4 (C-54-B-DC) 50-PASSENGER AIRPLANES

125.0002° i wp

plus 2% saoles tox

® Equipped with P. & W. R-2000-13 (25D13G) Engines.
®* Recently removed from scheduled passenger service.
® Standard airline interior.

“AS IS” MUNICIPAL AIRPORT, TULSA, OKLAHOMA

Address all inquiries to:

AMERICAN AIRLINES, INC.

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

Authorized Service Jock & Heintz Precision Industries, Inc.
C.A A, Station 22292 Pratt & Whitney ““Eisemonn’ Magnete Service Station
Continental Distributor Wright Service Distributor—The Lecce-Neville Co. I
ENGINE AIR SERVICE, INC.
Operated By

THE CARBURETOR CORPORATION

199 East Second Street Mineola, New York

OVERHAULED TO OVERHAUL SPECIFICATIONS ONLY |

b e P S S at $2,250.00, f.0.b. Mineola
R LR T R R SR S A at $1,950.00, f.o.b. Minecola

PRATT & WHITNEY ENGINES—REBUILT TO FACTORY SPECIFICATIONS

R e A R R R R S R T Prices On Request
BRI o e L R R R R T Prices On Request

SERVICEABLE ENGINES ACCEPTED IN EXCHANGE

Carburetors, Generators, Storters, Magnetos, Fuel Injection Pumps, Distrib-

utors, Tachometer Generators, Barber Coleman Motors, Propeller Feathering
Pumps, Vacuum Pumps, Hydraulic Units, Brakes, Landing Gears, Struts.

All makes of Engines overhauled or rebuilt.

2 e ————————
SOUGLAS DC3's BEECHCRAFT D18S

New Luxurious Interiors—25

Passengers — Reclining Seats

—Just Relicensed—0 Time 92
Engines—2 ADF Sets

Price $20,000 Each

A beautiful postwar executive airplane.
| Complete Bendix Airline type radio in. I
stallation ARC-VHF transmifter and re-
ceiver — De-icer boots, Antl-icers — 80
gallon nose tank—5 Hardman chairs—
Folding cabin table—Windshield wipers,

Ph —_— $37,500.00
P.0. Box 131 one: Miami
- Cable: Amatrans | 4
Florida Miami Rochester Airport  Rochester 11, N. Y. l
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IMMEDIATE SALE! | _

(Type C-548-DC)

Interior Specially Arranged and
Flaborately Furnished for Executive Use

Elaborately furnished and fitted interior, showing special
seating arrongements and sumpluous interior decoration.

ACCOMMODATES 44 PASSENGERS

E:-ur d-place lounges, telephones, special
lighting, two lavatories, stainless steel buffet

Has recent 1000-hour inspection.
To be delivered with certificate,

P&W R-2000-7 Engines
Price on Application

gy s

TT |
Comfortable lounges each seat three. THE BABB EUMPANY' INE'
Note lighting fixtures and telephone. 444 Madison Avenue, New York
Engines N.T.S.0. P & W N.1.S.0. Engines EQUIPMENT
| For Sale | | As a leading supplier we offer a
| Without Exch Exchange Pri Basic Overhaul P i St
ithout Exchange—Exchange Price asic Overhaul Prices
R1830-92 ...$2,500-$2,290 exchange RI1830's ........... $1,200.00 | BRAND NEW INSTRUMENTS e .
R1340-AN-1 . 2,250- 1,750 exchange R1340's ........... 700.00 ® ENGINE INSTRUMENTS ' T RUMENTS )\
R985-AN-1 or 3 1,650- 1,450 exchange R985's ........... . 600.00 o PiTuale FikoTs , J) [
R?85-14B ... 2,050- 1,850 exchange R2800 B's ........ . 1,400.00 ® AUTOSYMNS ___J
R2800-51 or75 2,100- 1,950 exchange The above prices are all Plus . EEFI‘?%EHE;EEHE;HE 8 I'J. I
R-1830-65-92. 1,850 Conv. Less Carb. Parts R D KOYORS ST
’ ® GYROS T — s .
DON'T TAKE CHANCES ON SURPLUS ENGINES I ® AC. MOTORS // C{)?H‘}Rfi‘} {_‘f{{.l OZ?(E‘? ]Z(‘IHZ
All work and engine sales carry our 100 hr. warranty & SERVO MOTORS
Discounts on Quantity Purchases of Five or More Engines o TORQUE AMPLIFIERS | R-1830 — 92 $ 2 l 2 5 +*
® FREQUENCY METERS EXCHANGE
'sl'lur mFMglm:nltu undthl{-nf E:'m: :E {:h.. C. E_Esi are all inm-;:rlFéuH & "_Il'l'hitnnywﬂﬂl: ® BLOWER ASSEMBLIES s .I 3 o 0
UpErvisors an Yé a nent or over r§ acc . -
complete fucili:ies for nur':'n;uli‘ B{nthl: Tﬂt,rﬂl:sm‘llluﬁl:r:“ :nfi' ::::;: l::illﬂ uttu:s-nri-u | Write for complete listings R-985 ANI s EXCHANGE
rtaining to t ines. d in th haul i men
ﬁmu;:;n?hu“l: :::rmr‘:’ur:. e hove been engoged in the Overhoul & Sale of engines All ."“mcfu : hc,‘::ﬁ'ﬁ:d Purchosed R-985 14B 13 5 o EXCHANGE
CAA Approved Sta. #3604 .3 Sl Hoppa o *Lower rates on conlract Basis
AIR CARRIER ENGINE VICE, INC. . .
c NGINE SER c g NC INSTR“MENT Assucm.[[s Warranty extends full period CAA operating allowance between
P. O. Box 1388 Miami, Florida 37 E. Boyview Ave.  Great Neck, N. Y. , : s
Buildings #251 & 252  International Airport Cable “ACENGSER” Tele: IMperial 7-1147 u{v&rhmlll -T- ]3. Years authorized I"]ru‘:i: & “‘]?lln{:}- parts
- —— —- and overhaul station * CAA approved No. 88 since 1928
B FOR SALE - CABLE ASSEMBLIES g s s oo ; T
Two DC-3's PRW Engines 24 Pass. _for DOUGLAS AIRCRAFT ENGINE SALE Write your nearest PAC Division % Prices F.0.B. Burbank or Linden
. & - Nrines oW Tequrst low time excellen! condilion In faclory .
bcelon Conitn .~ Convered rom €47 | it el Pacific AIRMmOTIVE CORP. * Burbank, Calif. * Linden, N. J.
NATIONWIDE AIRLINES, INC. 241 Tth Ave. TN Y, N Y, S N nseing t SURRY SO 500 _ o
Detroit Elhl' Airport, Detrait 2, Michigan Phone WAtkins 4-0701 G | Of!‘ﬁr stzﬁ'fﬂ.?rs H-l! Oﬂklrﬂ rﬁd: Sfﬂrftrf, ‘_.:I F.!'F.r'ffﬂ?ﬂgf ﬂ?.{-ﬂf Hﬂi ".!I-ﬂ.!l' CE fy} Kﬁlﬂjﬂ's
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STRICTLY PERSONAL

CRIES IL?F ANGUISH APPRECIATED-Thanks to all those who protested
this column’s frequent non-appearance. Ihe maost effective expression—we thought
—was a curt tﬂlEgmm_ from Bob Demme, American Airlines’ assistant publicity
director: “Where is Strictly Personal. Cancel my subscription.” We sent this
dﬂcumr:r;.t up to one of McGraw-Hill's executives with a mugﬂst reference to AW’s
rEHdErshlp. But these people are pretty hard-boiled here. Ralph Smith just sent it
back xlwl:h a quaint note about our stooges n the industry. But when we send up
a choice statistic about how the latest Audit Bureau of Circulation report shows

that despite our $6 a year rate we now have the largest circulation of any industrial
aviation magazine, they’ll believe that. ‘

2 £ =

FINDER OF LOST PERSONS—This colyum has also proved it can find lost
persons. Irom far and wide came reports on the whereabouts of Jim and Mae
Haislip. They live at Skyline Farm, Topanga, Calif. Jim sells Bonanzas for
Norm Larsen at Pacific Aircraft Sales, Burbank. Max Karant, Bill Melton, Jr,,
Reader Zimmerman at Shell Oil and Allen H. Rhodes were among our reporting
detectives. Two of our readers asked: “And now, where can we locate Louise
T'haden?” Louise, it was, who asked about the Haislips. She lives at 601 Camilla
Ave,, Roanoke, Va. We also had a letter from Jim Raislip himself, who subscribed
to AviarioN Week! Said he’d been hearing from everyone that he was lost.

=] | i

THE EDITOR’S MAIL—Abby Wolf denies our recent assertion that he is a
“Philadelphia insurance mogul.” Instead: “Your faithful contributor hatched his
twin eagles—legal and aeronautical—virtually simultaneously over 20 years ago, and
he’s been flying in the face of the law ever since.” '

Alex McSurely, associate editor of Av. Wk., sends us an ad from a Washington
paper for National Flight System. The airplane picture is upside down, “with
student and instructor flat on their backs at 30 ft.,” Alex points out.

Pan Am has the audacity to send us a press release about “ten little unchilly
travelers from Chile, bundled in the world’s most expensive fur coats.” They
arrived in Miami hg‘ guess-which airline. The audacity is in their headlines: “Ten

Chinchillas Fly a Fur Piece.”
% ] L

LULLABY, 1949 VERSION—Capt. Al Eager, addressing his letter to “Exceed-
ingly Personal,” Aviarion WEEk, writes from Nashville that his nightly lament
to his mfant can now be published exclusively in this colyum: '

“Rock-a-bye baby, 500 on top. When the wind blows the airplane will rock. If

it should stall, the airplane will fall. And down will come baby, airplanc and all.”

You get variety here, anvhow!
= ] e

WHO'S TEETHING WHOM?—McGraw-Hill Correspondent Ted Palmer in
San Fran says a newly discharged soldier wanted to buy a ticket at the United Air
Lines counter at the S. F. airport recently and pay for it by personal check. UAL's
Bob King refused because the discharge papers were the passenger’s only identifi-
cation. Suddently inspired, the ex-G. I. whipped out his false teeth, showed Kin
the serial number—same as the one on his papers—and got his ticket. “Obviously,”
wrote a local columnist, “here was a man who wasn’t lying in his teeth.”

R R

WHOSE SIDE 15 HE ON?—Bill Greenlee writes that out at Moses Lake AF
Base not long ago Capt. Bill Cobum, National Guard pilot, shot himself down
during ground strahing maneuvers. A bullet he fired bounced back, hit the plane’s
cooling system, and forced him to land on an emergency strip.

T = %

WELL, MAYBE THEY NEED THE PUBLICITY-We¢ have our doots
about this but Fuzzy Furlong, Metropolitan Aviation Corp, vice president, phoned
us and swears that his staft is reading Dick Tracy every day now to keep up with
their public. On one critical comic strip day several New Yorkers phoned the
heliport to ask if Metropolitan couldn’t take one of their copters and get Pineapple
oft the roof. Later, a caller got excited because Fuzzy wasn’t doing anything about

removing Pineapple from an open cage at the zoo.
—R. H. W.
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WHAT'S NEW

New Books

“Theory of Wing Sections,” by Ira
H. Abbott and Albert E. von Doenhoft,
a new volume in the Publications in
Aeronautical Science series by McGraw-
Hill Book Co., 330 W. 42 5t., New
York, is scheduled for release later this
year. It should prove a valuable refer-
ence source for engineers and also serve
as a supplementary text for students.

This work, largely the result of re-
search conducted by the National Ad-
visory Committee for Aeronautics, is
concerned with the most important re-
sults of studies on aerodynamics of
wing sections at subcritical speeds.
Theoretical and experimental findings
included are those deemed by the au-
thors to be the most useful.

Coverage of data is arranged under
these classifications:

e Significance of wing-section char-
acteristics,

e Simple two-dimensional flows.

e Theory of wing section of fnite
thickness.

e Theory of thin wing sections.

o Effects of viscosity.

e Families of wing sections.

e Experimental characteristics of wing
sections.

e High-hft devices.

e Effects of compressibility at subsonic
speeds.

Consideration has been given to the
needs of those with a limited back-
ground in theoretical aerodynamics and
mathematics.

“Titaninm, Its Occurrence, Chem-
istry, and Technology,” by Jelks Barks-
dale, Ph. D., Alabama Polytechnic In-
stitute, is a comprehensive working
reference volume on the metal whose
ever-increasing possibilities are attract-
ing wider interest. The author was
formerly research chemist, titanium
division of National Lead Co. A very
detailed index and reference section 1s
included. Published by The Romnald
Fress Co., 15 E. 26 St., New York 10,
N. Y., 591 pp., Price $10.

Trade Literature

Catalog by Reynolds describes new
extensive line of aluminum roll-formed
shapes, produced on order from stock
dies. Send request to Reynolds Metal
Co., Industrial Parts Division, 2000
South Ninth St., Louisville 1, Kv. Ask
for Catalog 44-01.

Catalog describing Walker-Turner
line of metal and woodworking ma-
chine tools, including four new models.
Write Walker-Turner division, Kearney
& Trecker Corp., Plainheld, N. J.
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2y T PR PRt S 20
Agency—MacManus, John & Adams, Inc
Searchlight Section............4, 45, 46, 47
Snap-on Tools Corp. ... .. curiiiainii: 30
Agencv—->Scott, Inc.
Standard O] Co. of California............ 6
Agency—Batten, Barton, Durstine & Os.
born, Inc.
Standard Pressed Steel Co. ... ... ..., 43
Agency—R. E. 'Luvcl-;ini Corp.

PROFESSIONAL SERVICES—

First 1ssue of each month

SEARCHLIGHT SECTION
(Classified Advertising)
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Popitions Wanted. ...cocicicicccinrencs . 44

Selling Opportunities Wanted.......... . 44
EDUCATIONAL

T R e T L T T o 44
PLANES—EQUIPMENT

(Used or Surplus New)
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No other aircraft fire detector
circuit is so SIMPLE,
so FOOLPROOVF...
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FENWAL URIT FIRE DETECTION CIRCUIT
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UNIQUE FENWAL SAFETY
CIRCUIT ... single conductor
loop circuit with ground return
. « « delectors operale even if con-
duclor is accidentally broken any-
where in the circuil .. .even a
double break only eliminates de-
tectors located between breaks:
others remain operative. Each
detector operates independently
— no averaging effects. This
safety circuit is exclusive with
Fenwal!

NO BULKY PANELS, SUPER-
VISORY INSTRUMENTA-
TION OR RELAY SYSTEMS
to buy, check and maintain.
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Temperature-sensitive unit is the
hermetically sealed stainless steel
shell which protects the internal
actuating mechanism.Weighsonly
2 ounces. Gives [ast response. ..
positive protection. Built-in rate
of rise bias eliminates thermal lag,
assuring instant, positive, fixed
temperature response under all
conditions, Unaffected by vibra-
tion . . . calibration permanently
set at factory. Repeatable . ..
detects over-heat or actual fire
and resets itself.

The Fenwal Aireraft
Fire and Over-Heat
Detector fully eom-
plies with CAA
Technical Standard
Order CI1 in ac-
cordance with S.AE.
Specifications AS-
401, Write for data:
Fenwal Incorpo-
rated, 77 Pleasant
Street, Ashland,
Massachusetts.

Fenwal
Fire Detector
Unit
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EDITORIAL

CAB’s Air Coach Decision—An Analysis

Airline proponents of skycoach and other types of cut-rate
promotional fares have won a significant victory among Civil
Aeronautics Board policy-makers.

This month, for the first time, CAB conceded that four-
cents-a-mile tariffs offered under certain restrictive condi-
tions can produce sufficient new traffic to make coach service
profitable on certificated routes. As a result, it sanctioned
the continuance through next June of non-luxury, tournst-
type operations conducted with high-capacity equipment
during off-peak traffic periods (AviaTtion WEeEk, Sept. 12).

But the victory for skycoach was by no means a complete
one. CAB also decided that four-cents-a-mile service with
low-capacity equipment such as 21- or Z4-passenger DC-3s
probably cannot be conducted at a proft unless almost
unattainable load factors (upwards of 85 percent) are main-
tained over an extended period.

“There is little indication,” the Board asserted, “that the
airline industry is in a position to enter the air coach busi-
ness on a broad and indiscriminate basis. Despite the favor-
able trend of airline costs and the recent upturn in earnings,
the present economic position of the certificated carriers
appears to demand continuation of existing fare levels for

e great bulk of passenger air travel.”

Successful and economic skycoach operations apparently
require these conditions, according to CAB:

Heavy traffic flow must characterize routes.

High-density equipment (with more than the average
number of seats) must be used.

Service must be scheduled to minimize diversion of trafhc
from regular flights.

All non-essential services to the passenger, such as in-flight
meals, extra stewardesses, full reservations procedures, etc,,
must be eliminated.

The Board decided that the DC-3 coach operations of
TWA between Kansas City and Los Angeles and Continental
Air Lines’ four-cents-a-mile DC-3 run between Kansas City
and Denver did not meet the standards specified. As a result,
Continental’s tariff will not be extended beyond Sept. 30.
TWA was permitted to continue its DC-3 coach service be-
tween Kansas City and Los Angeles through Dec. 31 to give
the company time to explore the pﬂssihiTitg,r of using high-
density four-engine equipment in the operation.

But the coach services CAB will permit to continue to
June 30, together with the new operations it will approve,
overshadow termination of the TWA and Continental flights.

Capital Airlines, first certificated domestic carrier to offer
tourist-type service, will continue to make its “Nighthawk™
flights from Washington and New York to Chicago and
Minneapolis/St. Paul with 59-passenger DC-4s. TWA's
New York-Chicago coach flights with 38-passenger Boeing
Stratoliners and Northwest Airlines’ New York-Seattle coach
run with 55-passenger DC4s were also approved for a nine-
month extension.

In addition, CAB said it was prepared to permit Western
Air Lines to operate a new 60-passenger DC-4 coach service
between San Diego and Seattle if departure times are limited
to between 10 pm. and 1 am. Suspension of Northwest
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Airlines” proposed Chicago-Portland, Ore., low-fare flights

with 55-seat combination passenger/cargo DC-4s will be
lifted.

The Board rejected Capital Airlines’ request to extend
Nighthawk flights to the New York-Atlanta-New Orleans
run with 50-passenger DC-4s and National Airlines’ pro-
posed New Yurk-ljiami coach service with 46-passenger
DC-4s. Capital immediately prepared to refile its tariffs to
provide for use of high-density 59-passenger DC-4s on the
proposed southward extension of Nighthawk service.

Capital Airlines offcials told Aviarion WEeEk they were
pleased by CAB’s policy statement on skycoach. They noted
that the principles for successful coach-type operations set
down by CAB are almost identical with those adopted by
Capital when it began Nighthawk flights last November. The
nine-month extension of coach tariffs, Capital pointed out,

i5s by far the longest authorization of this type to be made
by CAB.

Coach tariffs filed in the future will be given careful con-
sideration by CAB if they meet the four conditions outlined.
But the federal agency emphasized that it expects each coach
tariff filed to be accompanied and supported by detailed
economic justification both from a traffic and cost standpoint.

“The burden of proof for establishment of new coach
services is clearly on the carriers,” CAB said. “We do not
propose to allow the indiscriminate extension of coach fares,
nor do we intend to Fﬂfﬂ'lit a general debasement of the
existing passenger fare level.”

Turning to other promotional tariffs, the Board declared
that the frst-of-the-week family fare plan (providing 50
percent reductions on Mondays, Tuesdays and Wednesdays)
appears to have been successful in buildin% up trafhe during
periods when business is normally light. It noted, however,
that the degree to which the plan generates new business—
as opposed to diverting traffic from a peak to an off-peak
period of the week—is not entirely clear.

Although complete data for the summer season are not
vet available, CAB decided the family fare has generated
enough new traffic to warrant continuance of the plan
through next June. The Board said it was not ready to
approve Continental Air Lines’ proposal for a family plan
which would be applicable to every day of the week.

Western Air Lines and Inland Air Lines will be pf:nnitted
to continue their “no-meal tariff”’ for another nine months.
Adopted by the two carriers last February, this ii_'mnvatiun
provided for a 5 percent fare cut in lieu of in-flight meal
service,

CAB said Western's contentions regarding economies
resulting from elimination of meals appear to have been
borme out. The Board noted, however, that the effect of
the no-meal tariff on Western-Inland business 1s still uncer-
tain.

Since CAB regards the whole promotional fare structure
as an experiment, it will require each carrier with such tariffs
to submit a monthly statistical record of results. In this way
CAB hopes to have a firm basis for determining which pro-
motional fares should become a permanent part of the
domestic passenger fare structure,
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Bendin Segmented
Roter Brakes.

Bendix Pneudraulic
Shock Absorbing Strufs.

Spaed-Density
Fuel Metering Unir,

Bendix Landing Gear
Wheels for all
types of airplonet.

Caorburelor.

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 problems. *REG. U, 5. FAT. OFF,



MORE THRUST PER DOLLAR

Allison aircraft turbine engines deliver more thrust per dollar

of engine cost than any other jet engines in the world.

. J 33-A-23 Turbo-Jet
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Lockheed F-80 and TF-80 Shooting Star
Republic F-84 Thunderjet

Grumman F9F-3 Panther

Northrop F-89A Scorpion

North American Fl-1 Fury

Lockheed F-94

- Consolidated XP5Y

Northrop RB-35B Flying Wing

Martin P4M-1 Mercator
| North American AJ-] |
m Builder of axial and centrifugal flow turbine engines

| GENERAL
DIVISION OF |mm'le)(e;C3| Indianapolis, Indiana




