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BQ products are

the choice of the engineering
and maintenance men of

America’s Aircraft Engine

Industry who naturally
insist on quality.

More and more they look to
BG for the excellence

in design and manufacture
that keeps American

wings far out ahead. Typical
of this is BG’s develop-
ment of the first successful
right angle gas turbine
igniter.

In both military and civil
aviation, BG produects

are the choice where quality
is the criterion.



ADVANCED TRAINER...

FOR THE FIRST GUIDED MISSILES GROUP, U.S5. ARMY

The United States Army Field Forces today
is training its first Guided Missiles Group
with Fairchild Missiles. In firing these ad-
vanced type anti-aircraft missiles, the Army
Field Forces 1s preparing now for the day
when missile batteries will defend cities and
vital military installations.

Firing on the desert missile range at
Ft. Bliss, Texas, officers and enlisted cadres
are learning the skills and techniques neces-
sary for the tactical application of these

new weapons under conditions similar to
those in actual combat.

Fairchild's Guided Missiles Division also is
providing similar anti-aircraft missiles for the
United States Navy and the United States
Air Force. lIts advanced engineering and
technical facilities are being devoted to the
design and development of new missiles and
improved versions of current missiles to pro-
vide our Armed Forces with the latest and
best possible weapons.

The Fairchild Plant at Wyandanch, L. I.—The Warld's First Privately Built Missile Plant

ENGINE AND AIRPLANE CORPORATION

—a= p

IRCHILD Guiztea Mirsiter Denizion

WYANDANCH

Fairchild Aireraft Division, Hagersiown, Maryland « Fairchild Engine and Straotos Divisions, Farmingdale, long Island, Mew York

ACTUAL SIZE .065"

NO BLIND SPOTS
NO FALSE ALARMS

New KIDDE Continuous Detector Warns of Fire in 3 Seconds!

The secrec of the new Kidde Fire Detector 1s in
the ceramic insulation of the two small Inconel
conductor wires. Encased in a thin-wall Inconel
tube, they form the continuous hre-sensing ele-
ment that encircles the power plant,

At normal temperatures, the ceramic resists
the flow of current berween conductor wires, Fire
rapidly lowers the resistance of the ceramic, per-
mits a flow of current, thus actuating the alarm.

When the fire is out, the resistance of the
ceramic is restored and the alarm shuts off. No
manual operation is necessary for resetting. The
complete detecting system can be readily tested
in flight by depressing a test switch on the
instrument panel.

Write today for full information about Kidde's
latest development in aircraft fire detection.

o INDICATES “FIRE OUT” IN 15 SECONDS

® RESETS AUTOMATICALLY

Walter Kidde & Company, Inc.,
5318 Main Street, Belleville 9, N. J.
Walter Kidde & Company of Canada, Ltd., Montreal, P. Q.
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Announcing

1952

AIRCRAKT
TRADE SHOW

June 17, 18, 19-1952
Hotel Park Sheraton
New York, N. Y.

The International Trade Show of Air-
¢raft Parts and Equipment will present the
largest single showing to date of parts and
equipment used in the aireraft and allied
fields. It will offer a prime opportunity
for the buying and selling of such ma-
terials. In addition, for the first time the
manufacturer, the operations company,
the maintenance organization, the egquip-
ment dealer—a erosssection of the indus-
try—can meet under one roof to discuss
and work out solutions to their produc-
tion problems,

Thiz show will thus mark another mile-

stone in the progress of the entire aireraft
industry on a worldwide basis. The West-
ern Hemisphere, Western Europe and free
Asia will be represented at the exhibit.

This show will make a substantial con-
tribution to the _solution of some of the
eritical problems that confront all sections
of the aircraft manufacturing and service
industries,

The International Aircraft Parts Show
will bring together under one roof, an
important cross-section of thosze persons
and corporations most capable of solving
some of these serious and uvrgent needs
of the aircraft manufacturing indastry.

Special Assistance to Foreign Visitors

International Exhibition

AIRCRAFT PARTS & EQUIPMENT

TRADE SHOW & EXPOSITION
Hotel Park Sheraton
55th Street & 7th Ave.
New York 19, N. Y.

Phone: E. P. Connelly, Mgr.
JUdson 6-1164

Cable—Airshows, N, Y.
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® - @

Volume 56 May 12, 1952 Number 19
Headline News Avionics

Further Air Stretchout ls Opposed... 13  Navy Unwraps Transport Radar......56

New AMC Finance Setup Cuts Cost, .14

Defieit Changing Air Mail Trend..... 15 Equipment

[;unvuilriil{ui:i{r MI.‘I'I_!:!.'I‘ Doubtful. .. ... 16 DC.6A: Boost Slick Eﬂl‘gi} Volume. .. .65

CAA Safety Shuffle........ EXEE 16 TCA Cuts Noise on Its North Stars. ...72

New Air Patterns........ccc0coun P 4

Rheem Stock Deals Hu[mrlllzl.l by SP.E..%II% Financial

Copter Group Plans Air Show........ . gt e S g .

Four Airlines List Salaries.... ...... a1 Aircraft Sales Trend Continues Up....83

AA Convair Crash Caose Unknown, .. .22

Aeronautical Engineering
Lessons From Turboprop Viscount....25

Air Transport
Airlines Hit by Fuel Restrictions..... il
New Ditching Survival Plan Urged. .. .84

New French Jet Liner Studies........ 39 CAB Proposes Liability Regulation. . .87

NACA Report: Boundary Layer Flow. 42 Pilots See Merger Coniract Trouble. .87
Bonanza Starts Aircoach Service......88

Production =
small Press Designed for Big Job..... b Editorial
Certificates of Necessity.............. 52  CAA Refuses to Divulge More Data. .98
Departments

News Digesti.....cc.ovaiian L g 7 USAF Contracts. . ... E - 1

Aviation Calendar.......cccivrtsssonas 8 Production Briefing.......c.cc00ivuees 48

Picture Page..........on.. cesensnsss @ New Aviation Prodocts............... 75

Whos WHhere. .. iinidasadondiniiia 1 WA INeW i i b s 16

Industiry Observer. ... ...cccoiivvnrine 1T EBHEEEHNEER - oo e s e v 89

Washington Roundup ... ...t 12 Cockpit Viewpoint........icviveiere. 96

strictly Personal........ A e Rl %6

41,488 copies of this issue printed

Robert H. Wood

EDITOR

Merlin H. Mickel....... . MANAGING EDITOR
Willinm Kroger ... ... Assistant Managing Ediae  Katherine Johnsen ............... ... Congress
Alexander MeSurely,  Asistant Managing Editor Fhll'lj.'l R R e e R S e -Avianics
Irving Stone..............o...... Techutonl Baivee  Heney Lefer ..o, . News Desk
Ben Lee....ooooovnieiiiniosscn Military Editor s W DM e ot b ihd e inikimakni News Desk
G. L. Christian III.... Equipment & Maintenanee  Scott H. Reiniger............. Editorial Assistant
David A. Anderton........... Enginecring Editee  Yictoria Giaculli............. Editorial Assistant
F. Lee Moore. . ...oooviniiiiionnais .. Transpurt Erwin J. Bulban.......... .. Special Assigmments

Leo T. Tarpey......oovieivias Editorial Makeup

Editorial Offices: 330 West 42nd S, New York 36, N. Y. Phone Longacre 43000, or
(night) 4-3035; National Press Bldg.., Washington 4, D. C., Phone National 3414.
Damestic News Bureaus: Atlanta 3. 1321 Rhodes-Haverty Bldg.; Chicago 11, 520 N.
Michigan Ave.; Cleveland 15, Hanna Bldg.; Detroit 26, Penobzcot Bldg.; Los Angeles
17, 1111 Wilshire Blvd.; San Francisco 4, 68 Post St.; Houston, 514 South St. Cor-
respondents in more than 60 major cities,

Foreign News Bureaus: London, Paris, Frankfurt, Tokyo, Bombay, Melbourne, Rio de
Janeiro, Mexico City, Correspondenis in more than 59 major cities.

Aviation Week is served by Press Association, Ixc, a subsidiary of Associated Press.

Robert F. Boger
PUBLISHER

R. W. Martin, Jr., Advertising Sales Manager; J. G. Johnson, Business Manager: Mary
Kiernan, Research and Muarketing; Sales Representatives: J. C. Anthony, New York:
H. P. Johnson, Cleveland; L. J. Biel, Chicago: W. E. Donnell, St. Louis: E. P. Blan-
chard, Jr., Boston; James Cash, Dallas; R. C, Maultsby, Atlanta; R, F. Dorland, Jr.,
San Francisco; C. F. McReynolds, Los Angeles; W, 5. Hessey, Philadelphia. Other
znles offices in Pittshurgh, Detroit, London.

May 12, 1952 AVIATION WEEK Vol. 56—No. 19
Alember AL and ABF

Fublished weakly by MeGraw-Hill Poblishing Company, [oe., James H. McGr 18500-1045), F . ¥
cation Offico: 99-120 North Brozuway, Albany I, N. Y. ' R R U
Exscutive, Editorial and Advertising Ofces: McGraw-Hill Building, 230 W. 42nd St.. New York 36, N. Y.
Ii"IJI[I‘H. W. MoGraw, I'H-'-J_lli'ltl'..' Willard Chevalier, Executize Viee-Presldent; Joseph A, Gerardl, Vies-President
Iil-‘llull..]lrli.r'..;l.ﬁll?.?l"l_i: J-:_:-Iui: ]'Jri '.;Jl.'ll.-i!"_‘;ﬁ:_-;ru[.ﬂ.i?; :1"':} ~'lIﬂ!l=IF='JjI'I1'l'.'-'. ﬁl.,lﬂti_" Vice-Presicdent, Poblieation Division; Halph
» eHdEh. Ealitoria Fegiar; Selstnm Bonid, ice-Frosidint at direct [ Adva ng: J. i
1‘1:-9;'#--41:11;:_1 unrlﬂl.su'l-:!nr o ".IIFI'IJ-EIHI:I[I.‘ A:”A sldent and Director of Advertising; J. E. Bilsekburn, JIr.,
ubscriptions; ross correspondenca o TION WEERK—Subscription Servics, 96-12
.i.lhlsrlrhl. iI"ul'h‘l".. or 33-1}"\';'{ &lzndl 51;., New York hﬁﬁ*_ N. ¥. .llln-w{t?n davs tilur :hnm:':unl nddrﬂésﬂunﬂ ibiamal
ubsceription: mre soliciied only from persons having a commercial er professional int -
and ifjﬂmlﬂill'l]" J:ln-nnl::ﬁ}iunqmtmt I.IH indieated ?i:ﬁi.ulj':lurinnnn trders. peatessianal Interwt in aviatien. Position
SAfgle goples ale. Subseription rates—Unlted States and possessions, 534 s yvear: %9 1 i : " 4 Y
three years. Canada. ¥5 o year: 812 for two vears; $18 for three Eu:ms; pavahle l; tqu;;-u“wg“mnm, ﬂ rlilr!'-
othier Western Hemlsphere, §10 a vear; £18 for two vears: 330 for three vears, All other couniries £ a ].'E-|:|.1-:
£310 for two yoars; $40 for three years. Entered as second class matter, July 16, 1947, at the Post Offlcs at Albany,
N, Y., under Act of Mar, 3, 1578. Printed in U. 8. A, Copyright, 1652 by McGraw-Hill Publishing Co.. Ine.—
All niﬂ:htﬂ- ll:um:rwcl-_ Cabla _I-l!terﬂ-.‘ "Hﬁﬂmw-I-TilL New York'' FPublieations eombined with AVIATION WEEK
ara AVIATION, AVIATION NEWS, AIR THANEPORT., AERONAUTICAL ENGINEERING and AIRCRAFT
JOURNAL. All rights to these names are reseryed by MeGraw-Hill Publishing Co,

AVIATION WEEK, May 12, 1952

MAMN HAS FLOWN FROM COAST TO COAST— That was the big
news late in 1911 when Calbraith P, Rogers became the first
man to fly across the continent. That his consumption of
spare parts was almost as great as that of fuel—that he made
30 stops en route—that a slow freight train could have made
better time, all made little difference in those days, He had

done what many said was impossible!

Keeping step with the amazing

development of speed and com-
fort in air travel through the years,
Phillips Petroleum Company has
made its contribution with continu-
ally improved aviation fuels and
lubricants. A pioneer in the field of
special aviation gasolines and lubri-
cants, Phillips is today one of the
country’s largest suppliers . . . for
commercial and military, as well as
private use. Leaders of the new air
age look increasingly to Phillips for
reliable aviation products.

AVIATION DIVISION
PHILLIPS PETROLEUM COMPANY
BARTLESVILLE, OKLAHOMA

OVER 600 CROS5S5 COUNTRY FLIGHTS EACH WEEK —Every day airlines fly a total
of over a half million miles. For instance, the major airlines alone schedule
almost ninety transcontinental flights a day—over 600 coast-to-coast Aights a
week, plus regularly scheduled runs to all other principal U. 5. cities and to
important points overseas.

AVIATION PRODUCTS



ECTRIC

and the

typewriter
IS the

Remington

%%im

Yes, along with other essential industries, the aircraft industry has discovered
that Remington Electri-conomy Typewriters can turn out more work, better
work in less time and with less effort...all with the amazing electric ease of
operation. Many airlines have also found the Electri-conomy ideal for preparing
copy for photo-offset reproduction.

So why not turn to the Electri-conomy to meet your needs in these times

when greater individual productivity and time schedules are SO important. It's
the true key to better performance...

Bulletins
Correspondence
Flight Manuals

Legal Documents
Maintenance Manuals
¢ Management Reports

Mzil the coupon below for the amazing Electri-conomy stary.

Mormingiton Fand

THE FIRST NAME IN TYPEWRITERS
Remington Rand, Room 2051, 315 Fourth Ave., New York 10, N. Y. '

0 Yes, | would like a FREE copy of "Take A Letter" (RE 8499) describing the new R A S, - R T
Electri-conomy. i . A s

[ | would like FREE Electri-conomy Test in my office — without obligation of course.

NAME

COMPANY _

ADDRESS

ciTY ZONE. STATE
6

NEWS DIGEST

DOMESTIC

Missing PAA Stratocruiser, which
disappeared Apr. 29 on flight from Rio
de Janeiro and Buenos Aires to New
York, was found May 1 wrecked m
dense jungle area in central Brazil.
Aerial examination of wreckage indi-
cates all 41 passengers and mine crew
were killed.

CAA-industry evaluation of “centor-
line” system of runway approach light-
ing was completed last week; although
CAA and Air Line Pilots Assn. favor
the system, it is expected that USAF
will fight attempt to make it a standard,
although airline pilots make 94% of
the instrument approaches in this
countrv. (See Cockpit Viewpomt,
p. 96)

Firm contract for production of
bonded steel rotor blades has been
signed by Prewitt Aircraft Co., Clifton
Heights, Pa., and Piasecki Helicopter
Corp., Morton, Pa. Blades are for
Piasecki HUP-2. Details of the novel
blades were carried in Aviation WEEK
May 5, p. 24.

James M. Eaton, 64, transport pio-
neer and former vice president ot
American Overscas Airlines, died May
1 m N. Y. C. He first became asso-
ciated with commercial aviation in
1913, the following vear l‘.lL:ll_FL‘d estab-
lish an air service between Tampa and
St. Petersburg, Fla.

Navy carrier planes can now carry
atomic bombs “up to the largest size
produced any place in the world,”
Vice Adm. John F. Cassady told a
meeting of the Aviation Writers Assn.
in Washington, D. C,

Punctured carburetor diaphragm deh-
nitely caused the crash of the U, §.
Airline’s C-46 into Jamaica, N. Y.
some CAA and CAB investigators say,
as reported in Aviarion WEEK Apr.
28, p. &l.

Gen. Hoyt S. Vandenberg went to
Doctor’s Hospital, Washington, D. C,,
last week for an abdominal operation
after being stricken at his Pentagon
office. Cause of the USAF"s Chief of
Staff's ailment was unknown at press
time.

Some panicky passengers rcfused to
leave the PAA DC-4 which crashed in
the water off San Juan, Puerto Rico.
last month, pilot told CAB investiga-
tors during the crash hearing. The
crew reportedly got only one of three
life rafts out of the crashed plane.
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New phonetic radio alphabet sct
for ofhcial adoption by ICAO nations
this summer is under criticism bv the
International Federation of Airline
Pilots Assns., which says it has decided
not to use it. U. 8. and other pilots

have said they would not use the
alphabet.

FINANCIAL
G. M. Giannini & Co., Pasadena,
Calif., aircraft and missile instrument
maker, reports sales of over $1 million
sales of $2,571,379 for the entire vear
of 1951,

Jack & Heintz, Inc., Cleveland, re-
ports net sales of 57,536,766 for the
three quarters ended Mar. 31, with nct
mcome after federal income taxes of
5222962. Unflled orders backlog i3
nearly S50 million.

Boeing Airplane Co., Seattle, had nct
carnings of 51,904,280 for the frst
quarter of 1952 after provision for fed-
eral and state income and excess profits
taxes. Sales and other income for the
period were $105,532,194.

Pan Amerncan World Airways, Inc.,
had net earnings of 56,546,000 during
1951 after provision for federal income
tﬂbt‘fjh Gross revenues were $188.560 -

Aeroquip Corp., Jackson, Mich., re-

il
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REPUBLIC F-84 with placard lashed to
nose marks the 3-millionth ton of military
cquipment delivered under Mutual Defense
Assistance Program. The photo was taken
Apr. 30 aboard the carrier USS Tripoli which
ferried a number of Thunderjets overseas for
delivery to The Netherlands and Belgium.

ports net prohts of $475,557 on sales
of 510,089,220 during the six months
ended Mar, 31; six months’ sales repre-
sented a 72% gain over the same period
the previous fiscal year. Total sales
this vear are expected to be near $20
million.

Minneapolis - Honeywell  Regulator
Co., Minneapolis, had net sales of
$135,150,517, in 1951, not $15,150,517
as reported in the Apr. 28 issue.

Ryan Aeronautical Co., San Diego,
has declared a rt:gu]:ir qu:lrtct]}' divi-
dend of 10 cents per common share

pavable June 12 to holders of record
May 22.

Garrett Corp., Los Angeles, had con-
solidated net sales of $48.765.554 for
the nine months ended Mar. 31, with
total net earnings after federal income
taxes heing 51,663,445,

INTERNATIONAL

National Aviation College in Indo-
nesia will  receive  organization and
operational assistance fgmm the Inter-
national Civil Aviation Organization’s
I'ar East and Pacific ofhce in Mel-
hourne, Australia. School would tran
Indonesian airline flight and ground
crews. [CAQ will also provide experts
m  personnel  licensing, safety, com-
munications and administration for the
college,

Tumover of intermational air trathe
transactions i the Intermational Air
Transport Assn.'s clearing house in Lon-
don totaled 514,932,000 during Feb-
ruary, compared with $10.261.000 for
the same month of 1951. By offsctting
credit and debit bhalances, 87.6% of
the February transactions were settled
without |:L-1:=_'.uhih of making am cash
pavments,

Linea Aeropostal Venezolana, has
been  awarded  the  Inter-Amencan
Safety Council annual Aviation Safety
Plague for the third consecutive year.
LAV in 1951 flew 72,838,150 passenger
miles without injury to passengers or
CTCWS.

Canberra twin-jet bomber crashed
during a flight from Fambough, RAE
test center. It was the sixth Canberra
to crash since last June.

Norwegian transport crashed and
burned 150 miles southwest of Oslo
with nine passengers and two crew re-
ported killed and 10 others inmjured.
The chartered plane carried 29.



standard of the aircraft industry
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COUNTLESS THOUSANDS

of aircraft have been
built faster and better with

S sofety clamps

Since the beginning of World War II, 3H
Safety Clamps and applying tools have proved
their superiority in high speed sheet metal
fabrication and other applications in the aircraft industry.
loday 3H Safety Clamps are preferred many times over all
others because of their advanced design, operational efficiency,
safety and adaptability,

3H Safety Clamps are quickly and easily applied and re-
moved, with maximum safety. They hold securely under all
conditions and withstand considerable abuse.

The several basic types shown below are available in sizes
to fit various size drill holes and thicknesses of material.
Special clamps can be developed for your specific require-
ments. Write today for catalog.

s ety Ware b, etod
]
safely clamp l-ﬂﬂ:.r:lnm.:u :I-hhp salaty clamp Hrﬂ:
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AVIATION CALENDAR

May 12-14—=National conference on airborne
electronics, co-sponsored by Institute of
Radio Engineers’ Dayton section and
Professional Group on Aiwrbormne Elec-
tronics, Dayton Biltmore Hotel, Dayton,
Ohio.

May 14—National aircraft technical com-
mittee, Aircraft Industries Assn., meet-
ing, Hotel Statler, Washington, D, C,

May 14-16—Society for Expenimental Stress
Analysis national meeting, Hotel Lincoln,
Indianapolis.

May 15-16—American Helicopter Society
annual fornm and banquet, Hotel Wash-
ington, Washington, D. C.; May 17-18,
air show Bolling Field.

May 15-16—Aircraft Industries Assn. Board
of Governors meeting, Williamsburg, Va.

May l6—Natonal Armed Forces Day din-
ner, Hotel Statler, Washington, D. C.
May 17-18—National Pilots Air Meet and

Races, Chattanooga.

May 19—International Air Transport Assn.
technical committee and medical commat-
tee meeting, Copenhagen.

May 20—Institute of the Aeronautical Sci-
ences meeting, Cleveland-Akron section,
Cleveland,

May 21—International Air Transport Assn,
financial committee meeting, Rome, Italy.

May 22—American Rocket Society dinner,
Hotel Astor, New York.

May 22-23—Acronautical Traming Society
annual meeting, Carlton Hotel, Washing-
ton, D. C,

May 31—-Philadelphia Awiation Country
Club annual spring regatta, Wings Field,

Ambler, Pa.

June 1-3—Aurport highting conference and
seminar, sponsored by American Associa-
tion of Awrport Executives, Deshler-Wal-
lick Hotel, Columbus, Ohio.

June 1-6—Society of Automotive Engineers
summer meeting, Ambassador and Rite-
Carlton Hotels, Atlantic City, N. J.

June 3—Council for military aircraft stand-
ards, Aircraft Industries Assn., meeting,
Hotel Statler, New York.

June 4-6—California Association of Airport
Executives & California Aviation Trades
Assn. conference, Stockton, Calif,

June 9-13—National Fire Protection Assn.
annual mecting, aviation sermunar on June
10, Hotel Statler, New York.

June 15-19—Amernican Society of Mechanical
Engineers semi-annual meeting, Sheraton-

(sibson Hotel, Cincinnah.

June 17-19—Aircraft Trade Shows interna-
tional exhibit of aircraft parts and equip-
ment, Hotel Park Sheraton, New York,

July 8-12—Aviation Writers Assn. annual
convenbion, Ambassador Hotel, Los An-
reles.

PICTURE CREDITS

T—Wide World; 9—({top)} Boeing: (cen-
ter) Northrop; (bottom) Hiller Helicopters :
l4—Convair; 17—Wide World: 310—GE:
di—MoGraw-Hill World News: 44-45—
Douglas Alreraft Co.: b4—Fairchild Alr-
eraft; (62—Howard Levy; T2—Trans-Can-
ada Alr Lines; §6—Sabena; 86—GHE,
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The Week’s

Plane News
In Pictures

STRATOJET WING TANKS—=Boeing's new B-47TH
Stratojet (right) is htted with large external Ryan-
built auxiliary fuel tanks under its wings, increasing
the 93-ton medium bomber's range considerably.
The B-47B also has more powerful 5,800.1b.-thrust
J47-GE-23 turbojets. Former engines were rated at
2,200 Ib. For production details of the new wing
tanks see Aviation Week May 5, p. 29.

SCORPION AND THE MOON-—Striking plan
view (left) of a late model Northrop F-89 Scorpion
all-weather fighter with a bright moon visible at two
o'clock from the interceptor’s nose. The six-cannon
Scorpion is in service with the Western Air De-
fense Force.

HILLER DEVELOPMENTS—Photos below show
a Hiller 360 helicopter (left) fitted with tricvele ski
arrangement and a new HTE-Z Navy trainer in
light. Note fairing above the cabin around the
rotor control stick of the 360. HTE-2s are m pro-
duction for Naval Reserve units being activated at
numerois bases in the UL S,



i 2.

- A rTtomcs SOarORATI V]
— ...._-.,,M mﬂﬂm 51918199

¢ To help meet the demand for stainless steel flexible
metal hose, bellows, ducting and flexible connectons for
the aircraft industry, Flexonics Corporation has put into
production a large, modern plant at Memphis, Tennessee.
The new plant supplements the company’s existing
production facilities at Maywood, Elgin, Rock Falls

and Savanna, Illinois. Flexonics Corporation’s

multiple plant operation offers the aircraft industry

the security of wide plant dispersal.

As in the past, experienced engineering assistance
is available to help in the development of assemblies
that must withstand heat, cold, vibration, motion
or misalignment. We would appreciate the opportunity
to discuss your needs with you.

o i'i!I|'.:|":|j.’|_|i.i|'| !

AIRCRAFT DIVISION

— FORMERLY CHICAGO METAL HOSE CORPORATION

Flaxon identifies
products of Flexanics
Corporation that

have served industry
for over 50 years.

Monufacturers of Convoluted ond Corrugoted Flesible Metal Hose in o Variety of
Metals +« Exponsion Joints for Piping Systems Stainless Steel ond Bross
Bellows +« Flexible Metal Conduit and Armor + Assemblies of These Compoanents

In Canada: Flexonics Corporation of Canada, Ltd., Erampton, Ontario

i i
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WHO'S WHERE

In the Front Office

F. E. Newbold, Jr., gencral manager of
Fairchild Engine & Airplane Corp.’s Stratos
division, has been named a vice prfsidt:nt of
the parent corporation.

Robert E. Wieland has been made re-
gonal vice president of National Airlines,
i charge of operations for the New York
area. He had been vice president in charge
of foreign operations since late 1949,
Callons D. Kinnard is taking over foreign
operations and has been transferred from
Havana to New Orleans.

Gareth W. Speer, Piasecki Helicopter
Corp., has been elected financial vice presi-
dent, in addition to his post as treasurer.
Speer has been treasurer for about one year,
came to PHC from Kaiser-Frazer Corp.

Changes

S. K. Andersen has been promoted to
chief engineer of AiResearch Mfg. Co., Los
Angeles; Ivan Speer has been named engi-
neering manager of AiResearch, Anzona,
Speer replaces Arthur J. Phelan, who returns
to AiResearch, Los Angeles, as staff engi-
neer,

William P. Stratton has been appointed
manager of contract administration and di-
rector of advertising and sales promaotion for
Transco Products, Inec., Los Angeles, makers
of mechanical and electronic aircraft com-
ponents.

Patrick J. Sullivan has been made director
of public relations for the Electric Boat
division, Electro Dynamic division and
Washington, D). C. ofice of General
Dynamics Corp.

William G. Gisel has been made con-
troller for Bell Aircraft Corp.

Donald C. Markey has been named chief
of the contracts and purchasing activities of
the Aircraft division of Dept. of Defense
Production, Ottawa.

J. Howard Batchelor has been designated
general manager of U. 8. Honing Co., Long
Beach, Calif,, specialists in mternal honin
of hydraulic cylinders for aircraft and nllieﬁ
imdustries.

R. A. (Dick) Stickney has been made pro-
duction supernintendent of Aviation Acces
sories, Inc., Ft, Worth, Tex.

Peter G. Verhoeven, Jr., has joined the
sales division of Goodyear Aircraft Corp. as
staff representative in the sobcontracts de-
partment. He will represent the firm from
its Los Angeles ofhce.

A. O. Jarvis has been named supervisor of
fleet service at Northwest Airlines’ Holman
Field overhaul base, St. Paul, Minn. He
replaces L. E. Koemer, who has been made
NWA maintenance division manager,

Mayo Thomas has been appointed man-
ager of The Flying Tiger Line's new Inter-
national Sales Department.

Donald K. Zeiner has been named office

manager for Braniff Airways in Houston,
Tex.
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INDUSTRY OBSERVER

> Temco is considering a plan to build 100 of its T-35 trainers on specu-
lation for delivery in 1953. Meanwhile, Air Force is continuing competi-
tive evaluation of the T-35 vs. the Beech T-34 at Goodfellow AFB, Tex.

Temco says it has had foreign offers for both trainer and tactical versions
of the T-35.

» Despite Navy and Air Force desires not to depend heavily upon a
single manufacturer's engine—as was the case with the Pratt & Whitney
R-2500 piston engine during World War I1—the same pattern is shapin
up again. Virtually all new USAF jet aircraft are planned for Pratt ﬁ
Whitney J57 installation. Now Navy is experiencing so much difficulty.
with production problems of the Westinghouse J40 that it is con-
templating switching the tailless Chance Vought F7U interceptor from
u J46 to ]J57. The Douglas A3D twin-jet engine bomber scheduled for
| J40 mstallation may similarly switch to J57. The Air Force RB-66
|  version already is scheduled for J57s as is Convair's delta-wing fighter
AXIF-102. This probably will result in production contract to a third
source for the J57 among the automobile manufacturers.

» French government has asked the U. S. to finance production of the
|  Dassault “Mystere” fighter (said to have a performance on par with
| the F-86) in France under terms of Mutual Defense Assistance Program.
The French are asking U. S. to pay for facilities and equipment for pro-
duction and the French would build the planes to contribute to NATO
air forces. Two years ago, the French committed themselves to supplying
approximately 1,000 aircraft for NATO during an ensuing 5-year program,
To date about 200 have been produced, most of which are obsolescent
de Havilland Vampire fighters built under license and powered by Rolls-
Royce Nene engines produced by Hispano.

™A more precise method of measuring fuel flow in the Boeing Flying
Boom aerial refueling system has been developed, utilizing the Doppler
effect. Previous measuring methods have not been capable of accounting
accurately for altitude and temperature variations and high fuel-flow
rates. Thus it was difficult to fully top off the receiver plane’s fuel tanks
safely and resulted in lowering the system’s effectiveness. .

> Convair's XF-92A delta-wing hghter prototype of the supersonic inter-
ceptor XF-102, now flying at Fdwards AFB, Calif. is a consistently
good performer at transonic speeds, it is reported. Observers also report

the plane “an excellent performer at low speeds down to 60-70 mph,
without showing any break in its lift curve.

» Canadair 15 readying hnal design studies of its Model 21, a high-wing,
medium-range twin-engime transport. Considered by Canadair as “re-
placement for the DC-3,” the craft is expected to carry 32 passengers and
cost under $450,000. Estimated cruise performance 1s 220 mph. at 5,000
] ft. Gross weight is pegged at 32,000 1b. Wright C9HE engines rated at
1,500 hp. at takeoff are design powerplants.

| » Los Angeles Airways has contracted with Pacific Airmotive Corp. for
maintenance overhanl of Pratt & Whitney R-985-B4 engines which
power LAA’s Sikorsky 5-51 helicopters.

» McDonnell Aircraft Corp. has delivered the last of its FZH-2 Banshee
twin-jet fighters to Navy, but continues production on later F2ZH-2P photo
recon and larger FZH-3 versions while preparing production of the new
sweptwing F3H-1 Demon jet ighter for Navy.

» Okanagan Air Service, Ltd., Vancouver, B. C,, recently took delivery on
its first Sikorsky S-55 for use at a project of the Aluminum Co. of Canada,
500 mi. north of Vancouver. It was the first commercially licensed S5-55
delivered outside the U, §, Meanwhile, Army’s 6th Transport Helicopter
Co., Ft. Sill, Okla., has received its first Sikorsky H-19, military counter-

I part of the S-55.
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Washington Roundup

Taft's Air Power Backers

Three top retired air officers are backing Sen. Robert
Taft’s campaign for all-out emphasis on air power in the
defense buildup. Taft’s criticism of the Administration’s
approach in a political speech: “The same old-fashioned
obsession for ground combat is dominating. . . ."

Concurning with Taft:

e Adm. Louis Denfeld, former Chief of Naval Opera-
tions: “It is important that we be prepared to put an
iron ring around the Russian Iron Curtain in the event
of an emergency, that ring to consist of Air Force land-
based planes and Navy aircraft carrier-based planes. The
Navy and Air Force are our first line of detense, as we
cannot expect to compete with large land armies on the
continent of Europe and Asia.”

® Lt. Gen. Harold George, former commanding general
AAF, Military Air Transport Command, now vice presi-
dent of Hughes Aircraft Co.: “Your exposition of the
concept of air power in the defense of this nation must
be our military policy if this country is to survive in its
battle against communism.”

e Lt. Gen. Hugh Knerr, former Air Force inspector gen-
eral: “The way to get the military policy (of all-out em-
phasis on air power) that you so accurately appraise as
essential to maintenance of American liberties is to
abolish the Joint Chiefs of Staff as a failure and substi-
tute the single general staff . . . strongly advocated
within the military forces up to the time the Joint Chiefs
of Staff idea was adopted. Such a single general staff,
with sections for the Army, Navy, Air Force and industry
reporting through a single Chief of Staff to the Com-
mander in Chief and the Congress, will insure an end
to military waste and professional jealousies.”

Naval Air Backs Stretchout

Top Naval Airmen are solidly backing the Adminis-
tration’s stretchout of aircraft production—although
they will oppose the further stretchout that would be
necessary under the $150-million cut the House made
in the $3.8 hillion the Administration recommended for
Naval aircraft procurement over the coming fiscal vear,
which starts July 1.

They expect the Administration’s stretchout to make
for a more orderly program, permitting design changes
for improved performance throughout. Navy has no
plans to freeze models.

Comment on the Administration’s stretchout:

e Deputy Chief of Naval Operations for Air, Vice Adm.
John Cassady: “We have leveled the hump; there 15 no
undesirable peaking of requirements for men and mate-
rials.”

e Rear Adm. Thomas Combs, Chief, BuAer: “The deci-
sion to rephase our production schedules over a longer
time span should prove particularly beneficial to the air-
craft industry, because under the revised schedules pro-
duction no longer will have to be pushed up to a high
peak for a short time and then reduced sh:arlpl}-' to the
long-ferm sustaining level. Further, this rephasing has
given us more time for the proper introduction of neces-
sary design changes which are essential if we are not to
produce a large volume of aircraft which may become
obsolescent prematurely in terms of their capability
against enemy aircraft.”

Air Force leaders are less enthusiastic about the Ad-

ministration stretchout. But in congressional testimony,
Secretary for Air Thomas Finletter supported it, and
USAF's Chief of Staff, Gen. Hoyt Vandenberg, with a
moderate show of reluctance, also is going along.

Both Finletter and Vandenberg, however, are oppos-
ing the further stretchout of aircraft production that
would be necessary if the House cut of $560 million in
the $12.6 billion recommended by the Administration
for coming 1953 fiscal year aircraft procuremenl stands.

Opposition to Air Navy

Some air admirals are antagonistic to the proposal that
the Chief of Naval Operations and all fleet commanders
be airmen.

Retired Adm. Frederick Sherman, commander of the
Lexington in the Battle of the Coral Sea and one of the
brilliant tacticians of World War 11, is urging Congress
to pass legislation requiring this.

But other Navy Airmen view the plan as the stepping-
stone to a merger with the Air Force, in which the Navy
would be submerged in status, They point out that once
all Navy's top commands are held by airmen, Navy will
become known as a second air force, setting the stage
for establishment of a single, dominant air arm, sup-
ported by auxiliary ground and sea forces.

Out of Navy's 287 admirals on active duty, only 81
are airmen. And only one of the Navy's four fleets is
presently commanded by an airman: the Pacific Fleet
under Vice Adm. Arthur Radford.

Too Many AF Generals?

Strong pressure is developing in Congress to hold
down the officer strength of the services, particularly the
number of admirals and generals.

House Armed Services Committee will start hearings
on legislation soon.

Meanwhile, a stipulation tacked onto the 1953 mili-
tary budget by the House limits the number of officers
with the rank of captain or licutenant or higher according
to a percentage of total military strength.

There is speculation as to what the stipulation might
mean—whether it would just slow down promotions or
actually result in demotions. House Armed Services Com-
mittee wants to replace it with well-considered legislation.

Data on officer strength of the services under programs
for the coming vear shows USAF to have the greater
proportion of both generals and other ofhcers:

e Air Force. 457 generals, or one out of every 2,321
militarv personnel.

e Navy., 287 admirals, or one out of every 2,909 military
personnel.

* Army. 520 generals, or one out of every 2,980 military
personnel.

® Marine Corps. 60 generals, or one out of every 4,062
military personnel.

o Officer strength in general:

® Air Force. 142,616 ofhicers, or one out of every 7.4
military personnel.

e Navy. 80,769 ofhcers, or one out of every 10 mulitary
personnel.

e Army. 127,500 ofhcers, or one out of every 12 mlitary
personnel.

e Marine Corps. 19,524 officers, or one out of every 12
military personnel. —Katherine Johnsen

—— —
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Further Air Power Stretchout Is Opposed

® All-out effort is made to
restore House cuts.

® Vandenberg and Bradley
warn of Soviet buildup.

By AviaTion WEEK's
Washington Staff

One grave waming followed an-
other last week to the U.S. Senate as
t?fp military leaders made an all-out
effort for restoration of the House-
imposed cuts on U.S. air power and
other military resources.

Air Force Chief of Staff Hoyt S.
Vandenberg wamed that Russia’s air
force 1s now larger than ours and is fast
approaching ours in quality under the
huge manufacturing program now
underway there.

» Crippling Effects—"Unless the crip-
pling cffects of the House action are
undone, this narrowing margin will
shrink to nothing in the next two
vears and control of the air with all
that it implies will then be within the
grasp of the Soviet Union,” Vanden-
berg testified to the Senate.

en. Omar Bradley, Chairman of
the Joint Chiefs of Staff, warned that
Soviet advances in atomic warfare and
industrial mobilization had now reached
a point where “Russia might nisk a
major aggression.”

Mid-1954 was indicated as the
danger point deadline, and stretchout of
the U.S. air power buildup called for
by the House cuts would take our
readiness far beyond that time, possi-
bly to 1957, the military leaders said.
»Plants to Close—Eight major air-
craft production facilihes (whose
names were not disclosed) will be
closed if House cuts in the 1953 Air
Force budget are not withdrawn, Air
Force Secretary Thomas K. Finletter
warned in strongly worded testimony
before the Senate Appropriations Com-
mittee.

Six of the plants to be closed are
already in operation and two others are
scheduled to open soon as part of the
USAF's broadened industrial mobhiliza-
tion base plan, which will be seriously
damaged, overall, if the House cuts go
throngh unchanged.

Specificallv, Finletter asked for res-
toration of %1,644.420.858 carved
from the Air Force budget. This in-
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Establishment of a new Produc-
tion Policy Advisory Commission
to advise the Defense Department
and the Othce of Defense Mobiliza-
tion on long-range production pol-
icy and scheduling problems last
week promised a major change in
the Washington defense mobiliza-
tion setup.

First two of the seven-man com-
mission to be named were Harold
Vance, board chairman and presi-
dent of Studebaker Corp., and H.
Clay Bedford, president of Chase
Aircraft Co., who has just re-
linquished his post as Special

Policy Commission Is Set Up

Assistant for Production to De-
fense Secretary Robert Lovett.
Charles Stauffacher, staff director
at ODM, is named executive secre-
tary.

Meanwhile DPA Administrator
Manly Fleischmann assigned his
deputy, William L. Campbell, to
take over as acting chairman of the
Aircraft Production Board, succeed-
ing Harold (Bill) Bover who re-
signed. It is generally understood
that the Campbell appointment is
an interim arrangement, since he 1s
expected to leave government serv-
ice June 30.

cludes %560 million for aircraft and
related procurement; 3300 million for
major procurement other than air-
cratt; $627,681,858 (of an original
estimate of $628,026,558) for main-
tenance and operations; 5167,739,000
for military personnel; $10 million for
MNational Guard, and another $10 mil-
lion for “contingencies.” Air Force
did not ask for restoration of $2.2 mil-
lion slashed by the House for reserve
activities.

» What It Means—The Air Force Sec-
retary also asked that Section 638 of
House Bill 7391, the Military Appro-
priations Bill for 1953, be deleted. This
section would limit actual expendi-
tures by the Defense Department to
%46 billion for the fiscal year 1953, If
this ruling is approved, he said, USAF
would be allocated onlv $174 billion
of the total.

[f the House-imposed $17.4-billion
ceiling for Air Force expenditures in
1953 is approved this is what it will
mean:

e Loss of approximately 3,000 air-
craft during the period Jan. 1, 1953 to
June 30, 1954,

® Closing of eight major production
facilitics, of which six are alreadv in
operation and two are about to open.
This seriously affects USAIF's maobili-
zation base,

e Drastic cuts in ammunition below
amounts Air Force considers to be
necessary and on hand at all times.

e Severe cuts to USAF combat wing
electronic and maintenance equip-
ment programs. ‘This includes de-

ferral of ground support and main-
tenance equipment for aircraft and the
ground electronic equipment for the
control of aircraft for U. 8. defense be-
yond fiscal 1953.

* Reduction in planned personnel force
of 1,061,000 to 964,200, representing
a 109 cut of the proposed overall
strength of USAF. The personnel cut
will undermine the 143-wing structure
because USAF has programmed a 50%
increase in striking power, building
from 95 wings to 143, accompanied by
only a 13% increase in personnel. Net
result will be deletion of 21 air bases.
e Slashing 1 million Aying training hours
due to reductions in funds available
for procurement of spares and spare
parts, aviation gasoline and ml.

» Stretching the Stretchout—Finletter
declared that if the proposed slashes
are approved the timetable for the pro-
posed 143-wing Air Force will be ex-
tended from July 1, 1954, into the first
half of the calendar year 1957. This
will be, he said, “a major blow to our
air power. It would increase the chances
of war and it would make this country
vulnerable in the event war should
come.”’

In documentation of the Air Force
position, Finletter told the Senate that
the Joint Chiefs of Staff approved 143-
wing Air Force divided among  the
three front-line forces of the Air Force
operation.

“The Air Defense Command,” he
said, “was allocated a certain number
of interceptor fighter wings. These in-
terceptors, along with the anti-aircraft
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artillery and the radar screen, werc
carcfully calculated with respect to the
information given by intelligence as to
Russian capabilities in mid-1954. Any
cut mm this minimum fgure would in-
cicase the chances that Soviet bomb-
ing attacks would get through in greater
numbers and would let loose atomic
bombs in greater quantities on the
United States.

A certain number of these 143

wings (126 wings plus 17 troop carrier
groups) were assigned to the tactical
air operation, of which the bulk was
assigned to the NATO defense force.
They are part of the NATO buildup.
Our committment to have them by
mid-1954 is part of our arrangements
with our NATO allies and these in turn
are based on a calculation of Soviet
strength 1 relation to Allied strength
in Europe by mid-1954."
» Requested Funds—Original request
of the Defense Department for military
obligational authority totaled S55 bil-
lion. This would have assurcd—with
521.4 billion to USAF—an elective 143-
wimg Air Force by July 1, 1954.

This request, as finally submitted by
the President to the House, was pared
to $52.4 bilhon. Of this revised budget
cshimate, Air Force would be allocated
$20.7 billion. Resulting reduction pro-
posed by the President extends the date
of rcadiness of the 143-wing Air Force
from July 1, 1954 to July 1, 1955,

“This decision,” Finletter declared,
“was made for fiscal reasons, and from
the military point of view contains an
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important element of risk by delaying
the date of readiness beyond the criti-
cal point of 1954.

“Then,” he continued, “the House
made two types of limitations on the
520.7-billion fgure. In the frst place
they cut the obligational authority from
$20.7 billion to %19.2 billion, and then
imposed the limitation of Section 638
which would limit USAF spending dur-
mg fiscal 1953 to $17.4 billion.

“Effect of these two blows from the
House 1s to move the date of readi-
ness of the Air Force from 18 months
to two vears in the future. The 143-
wing force will reach completion only
during the first half of the calendar
vear 1957.

New AMC Finance
Setup Cuts Cost

By Byron (. Dempsey

Dayton, O.—Air Mlateriel Com-
mand 1s runming close to schedule on a
predicted annual savings of $3.5 million
on Air Force contract discounts, re-
alized by establishment of finance ofhces
located near heavy industnial arcas.

Cumulative records at the end of
March, 1952, reveal a total savings of
$2,372,303—0of a maximum possible for
the period of $2,448,7353.

Officials of the Anance nctwork at
AMC feel thev will come close to hit-
ting the %3.5 million cstimate in the
current  fiscal vear. April, Mav and
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Diego. Clean hull lines of the 80-ton Navy

of Convair's R3Y turboprop-powered flying cargo plane are readily evident in these pic-

boat being lifted from its giant jigs at San
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tures. Powered by four Allison T40 engines,

June (last fiscal quarter) figures may top
the predicted goal, due to short de-
livery contracts to be let during the
remainder of the fiscal year.

» Delays Ended—Before Air Force as-
sumed payments on its own contracts,
backlogged invoices in the Army Fi-
nance office were the bane of existence
of contractors among the armed serv-
ices. It was too big an operation to be
efficient. Another contributing factor
was a ruling that an invoice either
would be paid or returned to the source
of origin within a few days. Since an-
other “ground rule” provided that the
invoice could not be paid without the
receiving receipt from the depot to
which the contracted articles were
shipped, there was a considerable addi-
tional delay in many payments.

The new AMC plan provides for
holding at the installation the manu-
facturer’s invoice until the receiving
acknowledgment arrives. Payment then
15 made in accordance with contractual
terms.

Decentralized finance ofiices now are
located in Air Procurement District,
Air Materiel Area and AF Specialized
Depot offices. These offices frequently
are able to make payments in from 24
to 48 hr. after receipt of invoices.
> Payment—Contractors can do two
things to facilitate payment, Finance
cdivision ofhcials pointed out:

e First, if the contractor has one or
more questions on the financing of his
contract, he should consult the finance
office nearest his plant or home office.

OSE SECTION LEAVES JIGS

the R3Y will have a top speed of over 300
mph. It is the production version of the
XP5Y-1 which has flown.
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Most likely that office will be handling
his contract payments anyway, and the
contractor can obtain authentic infor-
mation gencrally quicker through that
medium than by traveling to Dayton.
Every contract carries the name of the
finance office which has been designated
to make payments.

e Second, use the contractual nomen-
clature on shipping invoices for items
shipped to the various depots.

» Finance Offices—A complete list of

locations of finance offices:

Wright-Patterson AFB, Ohio; Tinker
AFEB, Oklnhoma City, Okla.; Eastern Air
Procurement District, 655 Madison Avenue,
New York 21, N. Y.; Kelly AFB, San An-
tonio, Tex.: MeClellan AFB, Sacramento,
Calif.: Robins AFWERE, Macon, Ga.; Western
Alr Procurament District, 155 West Wash-
ington Boulavard. P. 0. Box 3849, Terminal
Annex, Los Angeles 54, Calif.; HIill AFDB,
Ogden, Utah ; Brooklsy AFE, Mobile, Ala. ;
Norton AFE, San Bernardino, Calif.

Mid-Central Alr Procurement District,
166 North Canal Street, Chicago 8, IIL;
Olmsted AFEB, Middletown, Pa.; Central Alr
FProcurement District, West Warren Avenue
& Lonyo EBoulevard, Detroit 32, Mieh.;
Mortheastern Alr Procurement District, 14
Court Square, Boston 8, Massa.; Southern
Alr Procurement District, 3309 Winthrop
Avenue, P. 0. Box 9038, Ft. Worth 7, Tex. ;
Mallory AFEB, Memphis, Tenn.; Wilkins
AFRB, Shelby, Ohio; AMC Financa Office,
Empress Building, 1016 Second Avenue,
Seattle, Wash.

AF Looking for

New Fast Trainer

The Air I'orce has announced an air-
craft manufacturers’ design competition
for a side-by-side trainer tentatively
designated TX, with interceptor-class
rate of climb, 35,000-ft. service ceiling
and gross weight limit of 5,000 Ib.

The announcement has manufac-
turers searching for a design that will
even approach it with presently pro-
jected powerplants.

The field is wide open, and practically
every manufacturer that has ever been
interested in trainers has a design team
stiving to come up with an entry bv
the June 16 deadline which has been
set by USAF.

Observers see probable delays in
the closing date, however, because of
the powerplant problem. AF asks for
one alternate turboprop design, even
though conventional engines may be
necessary in early production. Most
likelv engine for this is the 1,350-hp.
Armstrong Siddeley-licensed Mamba,
scheduled for production at Curtiss-
Wright Corp. Reciprocating engines
some companies are considering include
the Wright R-1300 and R-1820.

Possibility of attaining some of the
performance sought is seen with a high-
powered version of the North American
T-28. However, the weight requirement
is much lower.

Prominent among contenders for the
TX contract are expected to be Beech,
Temco, Fairchild, North Amencan,
Convair and Boeing.
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Deficit Changing Air Mail Trend

Some support is given cargo airlines’ plea to carry mail,
but overall cost is the prime problem.

By Katherine Johnsen

Washington developments point to
a changing pattern an air mail opera-
tions.

Trend is away from the present sys-
tem of blanketing virtually all points
in the country with mail service by pas-
senger-cargo-mail planes. Instead, some
thinking i Congress and at Post Of-
fice Department is that more long-range
mail business should be shifted from
railroads to the airlines for transport
on efficient all-cargo planes, and much
of the short-range business should be
left to surface carriers, particularly
trucks that could make pick-ups at air-
ports.

Key factor in the situation is Post

Office’s $500-million-a-year® operating
dehcit. Assistant Postmaster General
John Redding has been given the as-
signment of drasticallv reducing the de-
heit and putting the departinent on a
more nearly self-supporting basis.
» Cost Rate—Legislation separating air
mail pay from subsidy, for the first time
relieving Post Office from any obliga-
tion to pay airlines more than a cost
rate for mail service, will pave the way.
The measure, already passed by the Sen-
ate, is due for action bv the House
shortly.

Showdown will come when Post Of-
fice requests legislation permitting it to
contract for air mail service at rates
lower than those established by CAB.
This will be submitted to Congress
soon, dccording to the department.
Action this session is not likely, though.
Meanwhile, the department is opposing
a provision in the Senate-passed sep-
aration bill which would restrict its dis-
cretion to transport air mail by surface
means over short hauls when the serv-
ice would be more efheient,

Developments are:
 Post Ofhice is now completing a stud
on the feasibility of increasing the v-::u{
ume and speed of long-range mail ship-
ments by air.
® Coinciding with this is the proposal
of the three certificated freight carriers
—Slick Airways, the Flying Tiger Line
and U. S. Airlines—to carry air mail and
air parcel post, as well as air express, at
rates based “on the actual cost of ren-
dering the service” —which a spokesman
for the carriers put at approximately 20
cents a ton-mile. This compares with
the 45-cent rate of the Big Four, and
the higher service rates that have been
established for other carriers.
® The department is now pushing a
program to increase mail business with

the trucking mdustry, which could be
dovetailed with the proposal of the
three carriers.

Post Officc Department estimates
that by contracting with truckers
for shorthaul business formerly carried
by the rails it has reduced its operat-
mmg cost by 525 million a year in the
hrst vear of the program, Within the
next few vears, Post Office hopes to
bring down its operating expense by
S100 million a vear through the pro-
gram,

Rails have not fought the shift in
mail business. The incglus has volun-
tarily abandoned many of the shorthaul
routes, now operated by truckers, as un-
economical. Some observers expect a
parallel development in air transporta-
tion, pointing out that shorthaul trans-
portation is even less adapted to airlines
than to railroads,

In applving to Civil Aeronautics

Board to expand their operations to air
mail and air express, the three freight
lines pointed to their record of spurnng
the development of air freight. In 1951
the three carried 101 million ton-miles,
or more than the 100 million carried by
all the domestic passenger lines, and
substantially more than the 78 million
carried by the Big Four.
» Volume Up—Under the impetus of
competition, it was pointed out, air
freight volume of the scheduled domes-
tic lines has increased a hundred-fold in
the past half decade, from 1.2 million
ton-miles in 1945. But the domestic air
mail volume on which the scheduled
lines have a monopoly has declined
from 65 million ton-miles in 1945 to
63 million in 1951, and the air express
volume has only doubled, increasing
from 20.5 mullion ton-miles in 1945 to
40.9 million in 1951.

Air Transport Assn, promptly chal-
lenged the air freight lines” proposal to
carry mail at approximately half the rate
being paid to the Big Four, claiming it
cﬂulg only be done by “skimming the
cream” and operating only between

major trathc centers.
» Surprise to ATA—Commenting that

it came as “a complete surprise,” ATA’s
general counsel, Stuart Tipton, pointed
to Slick and Flving Tigers advertise-
ments stating thev could give freight
customers better service than the sched-
uled lines because they didn't have to
give priority to passengers and mail
The ads read: “Because Slick carries
airfreight onlv there are no delays or
‘offloading’ of shipments due to pas-
sengers, mail or express prierities. All
schedules are designed to meet the
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uceds of shippers.” And, “Air freight is
our exclusive business—there’s no com-
petition from mail, passengers, or ex-
press—so your freight has top priority
from door to door 365 days of the year.”

Convair-Kaiser
Merger Doubtful

It now appears that the Convair,
Atlas, Kaiser-Frazer merger will not ma-
terialize. After the close of a recent
Atlas Corp. stockholders meeting in
New York, company president Floyd
Odlum, also chairman of Convair's
board of directors, said that unless some
answers were found to certain obstacles
to the merger—and that these answers
weren't evident now—the merger did
not appear feasible.

But apparently the door to the three-
way hookup hadn’t officially been
slammed shut.

In a statement which was -circu-

lated to stockholders just before the
meeting, Odlum said that Atlas, Con-
vair and independent experts had made
careful checks. Odlum stated that the
independent reports had just come into
his hands, thﬂtq;liﬂ own analysis had just
reached the final stages of completion,
and that Convair's and Atlas’ boards
hadn’t yet seen these analyses and re-
ports. Odlum said: “Therefore, it can
only be said as of today that no conclu-
sion has as yet been reached.”
» Obstacles—He pointed out that cer-
tain serious obstacles existed to the mer-
ger of the three companies. He men-
tioned one:

“The vagaries of the Excess Profits

Tax Law as applied to this situation are
such that, so far as I have been able to

analyze the situation to date, any basis
of allocation of securities that would be
acceptable to the stockholders of Con-

vair in order to assure them at least a

continuance of the earning power thev
could reasonably expect on their own

would undoubtedly prove unacceptable
to the stockholders of Kaiser-Frazer

Corp.

*l:'li”hi,-i 15 because the giving of this
amount of stock to Convair would seri-
ously cut the Kaiser-Frazer per share
carning power based on the same as-
sumption as to the earnings of the con-
solidated company after taxes. I am not
referring to the next vear or two because
in these cases one must peer into the
longer future. 1 am referring to the
vears beyond 1954, This peculiar re-
sult where in effect three plus three
make four is primarily because a given
assumed earning power in these vears
for Kaiscr-Frazer alone would bear only
the normal income tax rate whereas the
same earnings in the merged company
would be superimposed on the earnings

of Convair and would have to bear a
higher tax rate.”
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Safety Shuffle

® CAA divorces engineers
from maintenance.

® And that action is called
serious threat to safety.

(Editor's note: This is the third in
a series of articles analyzing CAA’s
Office of Aviation Safety, its policies
and key personnel.)

By Alexander McSurely

Separating maintenance from engi-
neering in aviation is like separating
pistons from cylinders—neither is effec-
tive by itself.

And that’s why critical analysis of the
reorganization of CAA’s Office of Avia-
tion Safety points to the separation of
maintenance from engineering as the
most serious and potentially dangerous
flaw in the recent reshuffle of the men
charged with protecting this country’s
air safety.
> Light-Year Setback—Long-time obser-
vers of the various moves and counter-
moves which have been made in the
big federal aviation agency under the
name of “reorganization” say that the
recent Office of Aviation Safety changes
have set the technical supervisory
ofhces back some eight years to where
they were in 1944 before Administrator
T. P. Wright approved a plan putting
maintenance under engineering in CAA.

Under his successor, D. W. Rentzel,
the CAA’s non-technically trained old
guard succeeded in getting this for-
ward step undone, as far as the regional
offices of CAA are concerned. In the
regions, maintenance was put under

operations, separated from engineering
about three vears ago. And now, the

latest reorganization has completed the
job by separating maintenance from
engineering in the Washington office
of CAA.

Some transport industry analvsts of
the new split between maintenance and
cngineering sav the separation doesn't
make much difference to them. They
deal with the same people in Washing-
ton, and whenever a maintenance prob-
lem involves engineering they take it to
the same engineering people they have
always dealt with, and appear to get the
same results.

But individuals come and go in CAA.

What the easily satished industry
pecople appear to overlook is the long-
time potentially hazardous consequences
of a CAA setup in which maintenance
reports now go to engineering only
when the maintenance organization
thinks they should go.

> Hot Wire Story—Illustrating the
dangers of the division, there i1s a story
which goes back to a new transport
airplane certihcated with an automatic
propeller-feathering device:

CAA engineering specialists reported
what appeared to be a potential mal-
function m the feathering mechanism,
in the wiring, and ordered a “hot wire”
in the bundle of wiring pulled out and
carried in a separate protective conduit.
They also ordered protective shields
placed between the wiring and the en-
gine exhaust augmentor tubes because
of indication that exhaust heat had
charred some of the wiring insulation.
The airplane was approved for cer-
tification with this fix and went into
airline operation.

Some time later, so the story goes,
in another CAA region, an airline opera-
tor wanted to change propellers on this
type of airplane. This was a mainte-
nance, not engineering operation, as far
as CAA was concemed. The record
15 not clear on why the airplane was
insufficiently checked back to the ongi-
nal certification.

But in any case, the fact remains
the airplane was returned to service
with CAA maintenance approval and
with its new propellers, but minus the
protective shields and without the
separation of the hot wire from the
other wires. Technically, the airplane
was returned to service to operate out-
side the terms of its original certifica-
tion.

The hot wire has again been sepa-
rated and the shielding replaced, but
not before it had been operated for

some time in the condition which the
CAA engincers had considered a poten-
tial hazard. And during this operation
there were reports of malfunctioning
of the propeller-feathering device, which
could have been attributed to this
condition.

» Daily Reports—One of the best keys
to the co-ordination of engineering and
maintenance in CAA as it affects the
airlines is the handling of daily
mechanical reports from the carriers.
The CAA’s Washington office receives
daily telegraphic reports relayed through
its maintenance agents stationed at air-
line bases, reporting any line equipment
incident that might constitute a me-
chanical hazard.

These reports are furnished volun-
tarily by the airlines, and their chief
usefulness is in catching potentially
dangerous trends in equipment mal-
functioning before the trouble becomes
serious enough to cause an accident.
The systemn has the effect of making all
airline operations continuing service
tests on equipment. It gives each air-
line and CAA a continuing dailv check
on how similar engines, propellers and

other equipment and accessories are

functioning in other airline operations.
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The daily reports were instituted
about three years ago in the Rentzel
administration, and some industry
people say they were “the best thing
done for aviation safety” in his ad-
ministration. But their effectivencss as
a curb on potential accidents depends
on how closely CAA engineering and
CAA maintenance personnel work to-
gether.

Are CAA's maintenance and opera-

tions personnel technically qualified to
catch the full significance of some of
the engineering problems that come up
m daily mechanical reports? And are
they fully aware of the reasoning be-
hind the engineering decisions in new
aircraft certihcations?  Awiation indus-
try critics say they are not; but unless
they are, the separation of CAA mam-
tenance and engineering is a  scrious
mistake, both in the regions and in
Washington.
P Red Tape—"There 15 enough CAA
red tape,” one mdustry engmeer as-
serts, “without putting in this artibicial
scparation between maintenance and
engineering. It doesn’t do anv good.
and can well be harmful.”

French Builders Pool

Transport Efforts
(McGraw-Hill World News)

Paris—Iour of the biggest French air-
craft builders have acted to speed up
development of new transport planes,
especially jets,

Two of the big nationalized com-
panies—Societe Nationale de Construc-
tions Aeronautiques du  Sud-Ouest
(SNCASO) and Societe Nationale de
Constructions Aeronautiques du Sud-
Est (SNCASE)—have signed an agree-
ment to pool their efforts and to a cer-
tain extent their resources in personnel
and facilities for design of new com-
mercial aircraft.

The other national company—Societe

Nationale de Constructions Aeronau-
tiques du Nord (SNCAN)—concluded a
similar agreement with the private
builder, Louis Breguet. Both agree-
ments provide for full exchange of in-
formation on all construction and design
to date and for close cooperation in
new design development.
» Team Knowledge—One member of
each of the two teams is a successful
builder of commercial two-engine trans-
ports, the other of four-engine trans-
ports. The two-engine SO 30P Bretagne
and the four-engine Breguet 76 Denx
Ponts already are in service. SNCASE's
four-cngine SE 161 Languedoc 15 m
service and the SE 2010 Armagnac is
coming off the production line.
SNCAN's Nord 2051 two-engine trans-
ports are about to go into production.

Only SNCASO has vet built a jet
transport—its SO 30 Nene.
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DH Comet (G-ALYP) tucks its wheels up as it takes off from London Airport May 2 to
muugurate commercial jet airline service to Johannesburg,

New Patterns

® First Atlantic aircoaches
arrive as Comet leaves.

@ British think U. S. unduly
cautious on jet carriers.

By William Kroger

London Airport—A new pattern for
future ar trumpmtutiml wis  traced
here within 24 hr. by two completely
dissimilar airplanes on two dissimilar
flights. But there 15 a connection be-
tween the landing of the first ocean
coach plane from the U. §. and the take-
off of the first jet transport commercial
flicht—and that connection should give
U. S. airline management some uneasy
moments, if not years.

Late in the evening of May 1, a

TWA Constellation, Star of Calitornia,
landed here with 59 passengers. Mid-
afternoon of the next day, British Over-
seas Airways Corp. Comet G-ALYP
took off for Johannesburg, South Africa,
with 36 commercial passengers, the first
ever to ride i a jet transport.
» Coach Flight—The commection be-
tween the two flights is more than the
fact that both used the same airport.
The TWA coach Connie was about
as fast as a frst class Conmie. First
class service is more luxurious, but the
coach  passengers  were comfortable
cnough, in view of the onec-wayv fare
saving of 5125. The food is the same
an both planes, but its cost is included
n the first class fare.

But 8-10 hr. continnously in the air
15 just as boring first class as it 15 in a
tourist plane.

There is a growing feeling that first
class air service in the future will have
to be the fastest service. That means
jet transports. The fact remains that
for more than a week now BOAC has
had the world’s only jet transport serv-
108,

» Three Comets—Three Comets are in
service, with nine to be in use before

Comet Flight

When the Comet, fArst jet air-
liner in scheduled service, took off
from London Airport May 2 on
its inaugural Hight to Johannes-
burg, South Africa, it carried 36
passengers, crew of six and 30 bags
of mal.

The Comet completed the
6,724-mi. flight in 17 hr. 16 min.
flving time, 23 hr. 38 min. elapsed
time. Nearest comparable piston-
engine service between the two
points, using Handley Page
Hermes, is 27.55 hr. flving time,
32 hr. 15 min. clapsed time.

The Comet will fly the route
once weekly until June 1, then
three times weeklv., Fare is $490
one way, 822 roundtrip.

the end of summer. Trafhe volume on
the London-Johannesburg route well
fits Comet capacity. There is no pub-
licized intention now to use the present
Comets over the Atlantic, but future
Avon Comets will be able to make that
hop.

Assertions in the U. §. that the
Comet means little, that the jet trans-
port era begins only when orders are
placed in the hundreds, are greeted
here as whistling in the wind, and the
British may be right. U. §. airlines
seem to want a longer range plane than
the Comet, and feel a three to four
vear waiting period to get it is worth-
while. It is pointed out here, however,
that the Comet is not the end to British
jet transport development. In several
vears the British not only will have a
longer range jet but also several years’
experience in the operation of jet trans-
ports.

» No Ceremony—It's easy to be skepti-
cal of British jet transport progress when
in the States; an observer here for the
first time gets a different feeling,
heightened, perhaps, by British refusal
to make a show of the accomplishment.
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No cercmonies marked the Comet de-
parture. The only evidence it was not
just another BOAC flight was a placard
on the side of the bus taking passengers
to the plane, reading: “World's first
jet transport service, London-Johannes-
burg, May 2, 1952.”

Throughout the flight the Comet was
close to schedule. It landed at Johan-

nesburg 2 min. ahead of the scheduled

23 hr, 40 min. Ordinary BOAC time
for the trp is 32 hr. 15 min.

While the importance of the first

et service cannot be underrated, it
should not overshadow the start of
ocean coach. Coach services from here
to the States are booked S0-90% for
months ahead.
» First Flights—First off on Mav 1 was
the TWA Constellation, Star of Cali-
fornia, carrying 59 passengers, which
landed at London Airport that evening.
PAA made two flights that dav, the
first with 87 aboard. El Al Israel Air-
lines carried 59. BOAC's tourist flight
got off from London carrying 58,
Sabena Belgian Airlines left Brussels
with 60 aboard, KLM Reval Dutch
Airlines carried 57 eastbound and 41
westbound. SAS Scandanavian Airlines
System departed from Stockholm with
40. TCA took off from Montreal with
40 passengers. Air France left Panis with
59. Swissair started tourist operations
on May 2, carrying 50 passengers from
Zurich. LAI Italian Airlines departed
from New York May 3 with 45 pas-
sengers,

Fastbound, the carriers generally re-
port thev are booked nearlv 100%
through July, with BOAC reporting
fairly solid bookings through October.

And that kind of trafiic, by fatten-
:]ng the airlines, might hasten the jet
dv.

On May 1, the first dav coach service
was available under regulations of the
International Air Transport Assn.,
planes of several lines and nationalities
were in the air over the Atlantic. And
the character of the passengers was
much the same as on the Star of Cali-
fornia—mothers and children to visit
servicemen husbands overseas, native-
born English and Irish visiting relatives
for the first time in years, vacationers,
businessmen. An estimated third of
the passengers not only never had
flown the Atlantic before but never had
flown before,

» Service Good—Many of these people
wanted to flv but never before could
afford it. One important thing about
the new coach service is that it closely
parallels luxury service. The food is
good. Seats are only a trifle narrower
than first class and are deep and re-
clining. Three are on the right side of
the aisle, two on the left. Some occu-
pants of the middle seat said they slept
all right; others said they were cramped.
On the whole, there were few com-

plaints. And much was said in appreci-
ation of the new service.

Despite its initial success, coach serv-
ice faces a variety of new headaches.

» Customs Problem—Perhaps one of the
biggest 15 the customs and immigration
facilities at New York Intermational Air-
port. Fiftv-nine passengers arriving here
(London) on the first TWA coach
cleared customs in 35 min.,, but ob-
servers familiar with the corresponding
arrangements at Idlewild are brooding
over what happens there when three
or four coach flights land within an
hour with nearly 200 passengers. Vis-
itors to the U.S. get their first im-
pression from customs and immigration
ofhcials who are not noted for their
dispatch and not always for civility.

Transportation to and from airports

also enters consideration. Transporta-
tion here is furnished by the airline,
but that may not be economically pos-
sible in the future with the volume
ocean coach promises (British European
Airways, starting London-Panis coach
in the fall, thinks it will have to dis-
continue free transportation to and
from airports). These matters of the
ground-handling of passengers are
casily brushed off when confined to
Americans and British speaking a com-
mon tongue (with variations), but it
pets grim to a person with a foreign
language.
» Future Service—Overshadowing all
those details is the matter of what kind
of service in the future will constitute
first class. Sooner or later the airlines
will have to face the question of what
constitutes luxury. It seems to boil
down to two alternatives: extremely low
density, perhaps even with compart-
ments ﬂﬂg verv much higher surcharge
than todav's 525 or so on blue ribbon
TWA, Pan American Airwavs or Air
France flights; or reasonable density
and very high speed.

That again focuses attention on the
Comet. The return flight of the Comet
from Johannesburg was without inci-
dent. The jet transport landed seven
minutes ahead of schedule.

It will be interesting to sece whether
other BOAC services to South Africa
suffer because of the Comet availability.
It will be even more interesting to see
what happens when BOAC puts the
Comet on its New York-West Indies
run in December. That will give U.S.
passengers their first chance for a
direct comparison between jet and pis-
ton planes. The feeling here is that
BOAC definitely will start such Comet
SETVICE.

Civil Aeronautics Administration is
dragging its feet on certification of the
Comet, annoying the British exceed-
ingly, but opinion here is that when
BOAC is ready to operate the Comet
fI]‘Drrl New York, CAA will give its
olav.

Rheem Stock Deals
Reported by SEC

Sale of 21,000 common shares of
Rheem Mfg. Co. stock by D. L. Rheem,
officer, leaving a total holding of 79,000
shares, is reported in the latest Secur-
ities and Exchange Commission report.
Also reported: sale of 4,000 common
shares by R. S. Rheem, ofhcer, leaving a
total holding of 54,028 shares,

Other transactions by aviation ofh-
cials which have been reported recently,

) g

® Air Associntes Ime.—Rudolph F. Gagg,
officer, purchase of 5,650 common shares,
making total holding of 11,400 shares.

@ Airflests, Ine.—George Lusk, officer, pur-
chasa of 350 common shares, making total
holding of 957 shares.

® Alnskn Alrlines, Ine.—Richard
Hamack, officer, purchase of § common
ashares, total holding.

® American Alrlines, Ine—L. G. Frits,
oflicer, sale of 200 common shares, total

holding ¢ Melvin D. Miller, officer, exercise
of option to purchase 1,000 common shares,
making total holding of 3,100 shares.

® Capltal Airlines, Inc.—J. H. Carmichael,
officer, sale of 1,000 common shares, léav-
ing total holding of 4,637 shares; Raymond
3. Lochiel, officer, exercise of rights to pur-
chase 100 common shares, making total
holding of 2,915 shares ; James R. Stockton,
director, purchase of 100 common shares,
and conversion of 4% eonv. income deben-
tures to 450 common shares, making total
holding of 560 shares.

® Consolidated Vultee Alreraft Corp.—
V. OC. Schlorlemmer, officer, sale of 100
common shares, leaving total holding of
1,500 sharas.

® Curtiss-Wright Corp—Roy T. Hurley,
officer, purchase of 1,000 common shares,
making total holding of 2,000 shares;
Francis R. O'Leary, officer, purchase of 100
common shares, total holding.

® Douglns Alreraft Co., Ine~—XNell Petree,
direator, sale of 100 class A common shares,
leaving total holding of 100 shares.

® Eastern Air Lines, Inc.—3tuyvesant Fen-
body, Jr., director, purchass of 600 common
shares, making total holding of 1,500 shares,
purchase of 40 common shares In trusts,
making total holding of 60 shares.

® Fairchild Engine and Alrplane Corp.—
Richard 8. Boutelle, officer, purchase of 300
common shares, making total holding of
800 shares.

® Northwest Alirlines, Inec.—Morton H. Fry,
director, purchase of 100 common shares,
total holding.

® Pan American World Alrways, Ine.—
H. M. Bixby, officer, purchase of L00 com-
mon shares, making total holding of £.000 ;
R. G. Ferguson, officer, sale of 100 com-
mon shares, leaving total holding of 504
shares: J. Preston Morris, officer, sale of
16 common shares, leaving total holding of
1,108 shares.

® Piper Aireraft Corp.—Walter C. Jamou-
neéay, officer, purchase of 100 common
shares, total holding.

® KEaytheon Mfg. Co.—Charles F. Adams,
Jr., officer, axercise of rights to purchase
1,500 common shares, making total hold-
ing of 7.600 shares; Wallace 1. Gifford,
officer, exerclse of rights to purchass 25
common shares, making total holding of
123 shares; Paul F. Hannah, officer, ex-
ercise of rights to purchase 43 common
sharaes, making total holding of 213 shares;
N. B. Krim, officer, exercize of righta to
purchase L5 common shares, making total
holding of 300 shares, and Stanley P. Lovell,
director, exercise of rights to purchase 125
eommon shares, making total holding of
625 shares.

® Western Air Lines, Ine.—I. W, Burnham
II, director, sale of 200 eapital shares, leav-
ing total holding of 3100 shares, sale of 6,000
capital shares held in partnership, leaving
total holding of 4,000 shares.
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in the F-84F Thunderjet

Tremendous speed and terrific

hitting power make the

Republic Aviation Corporation’s

F-81F Thunderjet a

formidable addition to the U.S.

Air Force's new jet fighting team.

The optical properties of its Swedlow-
made transparent enclosures contribute
to the efhiciency with which this
versatile fighting machine can perform in action.
With duplicated facilities in California and

Ohio, Swedlow brings to the production of today’s
speedier aircraflt, where precision more than ever
counts, ten years of specialized experience

in the precision engineering and production of

astrodomes, canopies and other acrylic parts.
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Changing the Face
of Time and Space

Scene of the first supersonic flight, Edwards Air One of its latest arrivals is the Air Force's Martin
Force Base at Muroc, Cal., has become the prim- XB-51 developmental tactical bomber, fresh from
ary test center for the United States’ near-sonic  Phase | and Phase 1l flight tests. Valuable experi-
and supersonic military aircraft. mental data already accumulated in these flights .
plus findings still to come from Muroc ﬂIEht tﬂEl’]ﬂE

. will help guide future research and development
growing from the super-swift, three-jer, T-tailed
Martin plane itself! Tue Guesy L. Martin Com-
raNY, Baltimore 3, Md.

Today, the desert air over Muroc Dry Lake 1s ahive
with the shrieks of high-speed aircraft as U. 5. air
research widens the crack in the sonic barrier. Oper-
ated by the U.S.A.F.'s Air Research and Develop-
ment Command for all our military services, the test
center’'s primary function is the t:'-:p[un tation of aircraft
speed in terms of military missions . . . developing
high-speed bombing techniques, for E‘.i::ll!'ﬂp]t:!

AIRCRAFT

Builders of Hrp:anH: Aircraft Sinee 1909

Devalopers and Maonufocturers oft Novy PSM-1 Maorlin = Movy Viking high-altitude research rockets = Alr Force XB-31
seaplanes * Air Force B-57A Canberro night intruder bombers  developmental tactical bomber = Maorfin girliners = Guided
a Alr Force B-41 Matador pllotless bombers = MNovy PAM-1  miailes « Electronic fire control & rodor systerm + Laaderi in

Mercotor patrol planes » Mavy KDM-1 Plover target drones = Building Air Power to Guard the Peace, Air Trampart to Serve b,

Copter Group Plans
Two-Day Air Show

A two-day helicopter air show at Bol-
ling AFB zmd presentation of 15 papers
on various aspects of rotary-wing cratt
will highlight the eighth annual forum
of the American Helicopter Society in
Washington, D. C., May 15-18.

F]lght activities Saturday, May 17,
will include Marine assault helicopter
maneuvers, air rescue work by Air Force
copters, newest Navy models including
those with automatic pilots and Army
observation evacuation and liaison muis-
sions. Sunday, May 18 a static display
of military copters will be shown at
Bolling AFB.

Bartram Kelley, Bell Aircraft Helicop-
ter division chief engineer and president
of AHS, will preside at the forum ses-
sions in the Hotel Washington, May
15-16. Besides military and technical
reports, other papers will include dis-
cussion of New York metropolitan heli-
copter service by Jack Rothman, New
York Airways, and a review of British
helicopter developments by A, McClem
ents, technical editor, Helicopter ="'-r.m
ciation of Great Britain.

Four Airlines List
Top 1951 Salaries

Airline exccutives' incomes reported
to CAB for 1951 show:
e Sigmund Janas, Sr., Colonial Airlines
prﬂalclcnt until last EEpt drew a full
vear's salary of $13,000, compared with
$18,000 the year before.
e Alfons Landa, Colonial president start-
ing in Sept., drew $6,533 salary.
e C. E. Woolman, Delta Air Lines pres-
ident, received a $30,000 salary in 1951,
mmpaml with $24,500 the year before.
e G. T. Baker, National Airlines presi-
dent, received a salary of $30,000 plus
bonuses of $51,400, com sared with
$30.000 and $6,511 in 1950.
® Croil Hunter, president of Northwest
Airlines, drew a salary of $45,750, com-
pared with 545,000 the year before,
Details, including present stock hold-
ings of all executives of Colonial, Delta,
National and Northwest:

Coloninl Alrlines, Ime~—Sigmund Janas,
president and director, salary $13,000*%, and
26,022 common shares (§18,000 and 36,922
shares) : Edward 5. Ridley, vice president,
salary 36,599 and no stock (£11,990 and no
stock) : James F. Gormley, tréasurer, salary
£12,499 and no stock (311,990 and no
stoe 'ic} Wwarren 3. Cooper, secrétary, salary
26,520 and no stock (38,625 and 130 com-
mon shares): Branch T. Dykes, director
and vice nreafdant-nl}m‘ﬂtiﬂM. salary $16,-
000 and 600 common shares (315,000 and
500 common shares) : Sigmund Janas, Jr,
vice president-traffic, salary $11,8%9 and no
stock (311,999 and no stock); Alfred M.
Hudson, vice president-advertising, salary
%$11.,999 and bonus of $1,000, no stock ($11,-
959 and B00 common shares): L. Orville
Cameron, viece president-secretary, salary
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£7.583, no stock (no 1950 report); Alfons |

B. Landa, president and dlrector, salary
£6,533 and 1,300 common shares*®; Robart
H. Herrnstein, vice president and Eﬂntrulli‘t'.
splary £7,604 and no stock®**; Norman B.
\Iue[mnnl-r]. assistant treasurer, salary
%5 872 and no stock®**® ; Thomas J. Dunnlon,
chiaf accounting officer, salary 15,000 and
100 common shares*®; John J. Murphy,
chairman executive committee and director,
salary 53,600 and $150 directors fee, no
stock*® : Stanley Meyer, director, salary
£2 000, $150 directors fee, and no stock
(salary $7,600 $500 directors fee and 100
common shares) : Karl H. Bissell, director,
no salary, $50 directors fee, no stock 35560
directors fee and 3,000 common shares) |
Francis Hartley, Jr., director, $260 direc-
tora fes and no Btock (550 directors fee
and 12,404 common shares); A. Charles
Schwarte, director, $9560 directors fee and
no stock**: Joseph J. Shields, §400 direc-
tors fee -3,ru;I 2 000 common shares**, * Full
1851 salary pald. ** No 1350 reports on
these men.

Deltn Alr Lines, Woolman,
president, general manager and director,
salary $30,000, bonus $18 and 32,461 com-
mon shares (salary §24.,500) ; C. E. Faulk,
chairman of the board, salary $8,000 and
%8368 common shares (salary 31Z,000);
Charles H. Dolson, vice preslident-opera-
tlong, salary 220,000 bonus ¥38 and 1,300
common shares (salary $16,331) ; Laigh C.
Parker, vice president-traffic and director,
salary $21,000, bonus $38 and 1,500 common
shares (salary £18,250) ; L. B. Judd, comp-
troller, assistant secretary and director,
gsalary $13,542, bonus §i183 and 2,005
common shares (salary $10,941); Travis
Oliver, treasurer, and director salary
$1.200 and 1,806 common shares (salary
£1,200) : C. H. McHenry, secretary and di-
rector, salary $1,200 and 1,500 common
shares (salary %1,200) : Catherine Fltzger-
ald, assistant treasurer, salary $4,800, bo-
nus 238 and 2,300 common shares (salary
£4,250) : and the following directors: . Y.
Smith, 1,060 common shares®*; Richard W.
Freeman, 7.000 common shares®* ; Edward
H. Gerry, 1.400 common shares®*; Winship
Nunnaly, 10,000 common shares*; R. JI.
Revnolds, 115,900 common shares®*, and
B, W. Courts, 50 common shares*. * NO
18530 reports on directors

watlonnl Airlines, Ince.—G. T. Baker,
president and director, salary §30,000, bonus
51,400 and 168,464 common shares (§30,-
000, %6,511 and 168,532 common shares) ;
J. 1. Morris, vice president, salary §12,000,
honus $20,560 and 10 common sharea ($12,-
000, %2604 and 10 common shares); J. D.
Crane, vice president-engineering, salary
212000, bonus $20,560 and 238 common
shares (§12,000, $2.,604 and 238 common
shares) : E. J. Kershaw, vice presldent-
operations and maintenance, salary §16,000,
bonus 27412 and 600 common shares
(%$16,000, $3.472 and 400 common shares) ;
Walter Sternberg, vice president-sales, sal-
ary 320,000, bonus $30,634 and 100 common
shares (§17,016, 35,498 and 100 common
shares) : R. E. Wieland, vice president-
foreign operations, and director, salary
£0.000, bonus $15,420 and 300 common
shares (39,000, $1,952 and 100 common

shares) : J. M. Rosenthal, vies president- |

industrial relations, salary 312,000, bonus
220,560 and 500 common shares ($12,000,
2 604 and 100 common shares); R. P.
Foreman, secretary and director, salary
£12,000, bonua $20,660 and 100 common
shares (312,000, $2,604 and 100 common
shares) : J. C. Brawner, treasurer and di-
rector, salary $12,000, bonus of $20,660 and
60 common shares (£12,000, $2,604 and &0
common shares) ;: W, F. Johnston, assistant
secretary-treasurer, salary $5,400, bonus
£11,56568 and 100 common shares (37,050,
£1,442 and 100 common shares); and the
following directors: G. W. Gibbe, Jr., 60
common shares (60 common shares) ; Paul
R. Scott, 3,000 common shares (3,000 com-
mon shares): Joseph N, Jones, 10,200
commaon shares (10,200 shares); J. A.
Watarman 5068 common shares (506 shares) ;
J. A. Thomas 3,000 common shares (3,000
shares) : Alfred L. MeCarthy, 1,760 common
shares (1,760 shares) and W. E. Jacobs,
Jr,, 1,880 common shares (1,980 shares).
Northwest Airlines, Inc.—Croil Hunter,

DILL
LOK-SKRU

THE BLIND
ANCHOR NUT
OR/RIVET

ONE MAN INSTALLATION
IN SECONDS

THE AVIATION STANDARD

for Screw Locking Anchor Nut Uses and
Metel to Metal Fastening.

' |

1 Drill one (1) hole.

-

Insert Lok-Skru with
either Hand or Power
Lok-Skru Tool.

R K=

- With Lok-Skru Tool
' 3 draw barrel over
shoulder of Lok-Skru and
flush with metal. This
| provides a Blind Anchor
| Nut for Secondary At-
tachments.

£\

TO FASTEN AT-
TACHMENTS insert
standard Machine Screw
through hole in artach-
ment and into Lok-Skru.

As machine screw is tight-
ened into Lok-Skru it is
securely locked by means
of the “Specially Crimped™

locking-end of the Lok-
Skru.

Crimped internal threads
of Lok-Skru provide se-
cure locking device for
attachment screw.

Handy information on the
many uses and application of

Lok-Skrus in airplane con-
struction with complete data

on types and sizes

g
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FACTORY BRANCH

700 East B2nd 5t 1011 5. Flower 51.
Cleveland 3, Ohle Los Angeles 15, Calif.
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From design fo
completed instollation ...

The Aircraft & Missile Division,
Union Steel Company, is qualified
to serve you, A competent staft

of 30 engineers trained and
experienced in aircraft and missile
design, fabrication, and production
reqquirements, are available to help
vou eliminate costly delays,

It's this know how plus adequate
precision equipment and manufac-
turing facilities that enable the Aircraft

& Missile Division to give you custom

service with an early delivery date.

For information regarding vour aircraft

and missile tooling problems, contact the
Aircraft & Missile Division, Union Steel
Company. Qualified representatives are
available to discuss your production
requirements.

Custom Fabricators...

JIGS=FIXTURES TOOLS
ACCESSORIES — EQUIPMENT — SECTIOMS

STRUCTURAL:

FABRICATED STRUCTURAL STEEL AND STEEL PLATE WORK,
HAMNGERS, JET SHIPPING DRUMS, STEEL TOWERS, ETC.

Openings for designers and engineers of Aircraft
and Missiles. Excellent working conditions, pleasant
surroundings in the nation’s fastest growing industry.

Aircraft & Missile Division
UNION STEEL COMPANY

7301 Telegraph Rood, Los Angeles 22, California=P. O. Box 6997

president, general manager and director, gal-
ary $45,750 and 4,050 common sghares (§45,-
000 and 4,050 shares) ;: Maloolm Mackay,
assistant to general manager, executive
vice president and director, salary $20,000,
550 directors fee, 1,200 common shares and
3,400 preferred shares (no salary reported,
£200 fee, 1,000 common and 3,200 preferred
shares) : Linus €. Glotzbach, vice president
and assistant to president, salary $18,000
and § common shares ($17,062 and b com-
mon shares) : B, 1. Whyatt, viee president.
comptroller and director, salary $21,000, &
common shares and 1,974 preferred shares
(220,000, b common shares, and 1,974 pre-
ferred) ; A. E. Floan, viee president, sec-
retary and director, salary $17,750 and 200
common shares ($317.000 and 4,060 common
sharea) : K. R. Ferguson, vice president-
operations and director, salary §$3,667 and
150 preferred shares ($24,000 and 150 pre-
ferred shares) ; Frank C. Judd, vice presi-
dent-operations, salary $19,224 and & com-
mon shares (215,000 and § common shares) ;
Amos Culbert, vice president-sales, salary
£18.500 and 100 preferred shares (§15,000
and no stock); L. B. Holstad, treasurar,
gsalary $15.760 and 305 common shares
(315,000 and 305 common shares); D. J.
King, viee president-Orient, salary $17,590
and 1,000 preferred shares ($17.024 and no
stock) : C. 1. Stewart, assistant secretary,
salary 26,900 and no stock (36,5623 and no
atock) : William J. Eiden, assistant treas-
urer, salary 211,100 and 4 common shares
(310,800 and b common shares);: A. D.
Piepgras, assigtant treasurer, salary §13,.-
282 and 300 common shares (§11,878 and
no stock): and the following directors:
William T, Gardner, directors fee 140 and
no stock ($140 and 500 common shares)
Robert M. Hardy, directors fea 3180, 575
common and 1,000 preferred shares (31240,
G775 common shares) : Joseph T. Johnson,
feer $200 and no stock ($180 and 300 com-
mon shares) | Dr. Charles Mayo, fee 3140
and no stock ($200 and 100 common shares),
Alonzo Petteyvs, fee $220 and 1,300 preferred

| shares (§180 and 1,100 preferred) ; Willinm

=tern, fec 3180 and 1,500 common shares
(3200 and 1.600 common shares) ; and d-
win White, fee $220, 100 common BhAres,
and 200 preferred shares (3220, 100 com-
mon and 200 preferred).

AA Convair Crash

Cause Is Unknown

Cause of the fatal crash of American
Airlines Convair at Elizabeth, N. |,
Jan. 22 probably will remain a mystery,
CAB has reported officially.

The plane went out of control in the
last part of a normal instrument ap-
proach to Newark Airport. It suddenly
plunged into an apartment building at
a steep angle, killing all 23 aboard and
seven Elizabeth residents.

CAB accident investigators report:

e Up to the last moments, the flight ap-
peared normal.
® Carburetor icing may have caused
power surging, evidence indicates.
* An abrupt tum 40 deg. right and
rapid settling are indicated by witness
reports and final position of the plane
wreckage.

Stall is not specifically mentioned as
a cause possibility. However, power
loss with wheels and flaps down “would
result in the loss of air speed to a mar-
ginal value,” the analysis says. “This
condition, together with the effect of
the near maximum gross weight and
high wing loading could have precipi-

tated a high settling rate,” the report
adds.
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Broaden operating range—
Because G-E silicone rubber
remains flexible from — 85 to 500 F,
when used in this mount, it effectively
isolates delicate aircraft and indus-
trial instruments from ihﬂck_und
vihrn’riqn.

I .
|

BASIC PROPERTIES ;i

1 .
| :l
Hesistance 1o Inertness o melals,
tempearature rubber, mony chemicals
exfremes

Unsual
wriace
characteriitics

Release
from
sticking

GENERAL ELECTRIC

131-3

to isolate vibration

|

OR SOLVE OTHER TOUGH JOBS FACING YOU

Isolating vibration at extreme temperatures is just one of the
many unusual applications for G-E silicones. Flexible silicone
rubber hot-air ducting is used in aircraft. Silicone resins in
Class H 1nsulation permit motors to run hotter and longer,
reducing breakdown and rewind costs. Silicone fluids
prevent railroad steam couplings from sticking. Silicone
rubber provides primary insulation for high temperature
ignition wire. Water repellent silicone resins stop spalling
and cracking of masonry.

Where can you use the unusual properties of G-E Silicones
to reduce your costs, speed production, or improve vour
product. Perhaps even create a new product. -

I Section 132-3B
General Electric Company
Caterford, New York

Name
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I {in Canada, mail o Canadian General Electric Company, Lid., Toranto)
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WINDSHIELD
DEFROSTERS

DEFROSTER DUCT
DUMP VALVE CONTROL

\

£

MID-CONTINENT
OKAYS JANITROL FOR
ENTIRE CONVAIR FLEET

Now is a good time to install Janitrol heating equipment
in Convairs, and count on the same performance—
“equal to all occasions”—that Mid-Continent obtained
last winter. Capt. L. Homer Mouden, one of
Mid-Continent's pilots, wrote in his log book: "It is really
a comfort and a joy to have heat in the cockpit.

This 1s the best arrangement of our CV-240 fleet. . . and
thanks from the pilots.” "Thanks to you, Mid-Continent, for
this heart-warming testimonial . . . Your nearest Janitrol
representative can furnish prompt assistance in planning
and making this installation.

r HEAT DUCT DAMPER
ASSEMBLY

COMBUSTION AIR INLET

COMBUSTION AIR BLOWER N
CABIN HEAT

HE.&TEF!
EXHAUST

|

FUEL CONTROL
CANNISTER

|
|
| JANITROL 5-200

\ , lHE;ﬂLTEF!
|

- ‘

IGNITION ASEEMELT
- j' BOX

H..\/Z'/,,ﬁf

F. H, Scott, New York, N.Y., 225 Broodway; C B. Anderson, Kansas City, Mo.; 1438 Dierks Bldg.; Lee Curtin, Hollywood, Calif., 7046 Hollywood Bivd.; F H. ScoH,
Washington, D.C, 4650 Eost-West Highway; Frank Deak, Phil Miller, Cen, District Office, Engineering Development & Production, Columbus, 0.; Hdqrs., Toledo, Qs
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AERONAUTICAL ENGINEERING

Lessons Taught by Turboprop Viscount

® BEA, Vickers have over
2,200 hr. on Darts.

This includes more than

700 on DC-3 Dakotas.

By David A. Anderton

The Vickers Viscount senes, hrst
turboprop-powered civil aircraft in the
world, has passed another milestone on
the five-year road between experimental
flight and regularly scheduled service.

successtul completion of tropical
fight trials now lies behind the Vis-
count 700, pre-production prototype
of the series. Ahead of 1t are about 200
hours of anticipated proving thghts on
the routes of British Furopean Airways
this coming summer. On Oct. 1, says
BEA, the first production Viscount

701 'ml] be delivered; and by spring,
1953, BEA's fleet of Viscounts—called
the I]]yL:rery class and named after
famous explorers—is expected to be in
regular service.

» High Time—Vickers and BEA pilots
have racked up over 1,500 hr. of flight
time in the two prototvpe Viscounts.
That much filying time has taught a
large number of lessons, and it 1S
worth having a good look at the text-
book of fight cxperiences and par-
ticularly at the techmiques and
technicalities of enginc and airframe
operations.

The frst experimental Viscount,

AVIATION WEEK, May 12, 1952
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DART turboprop engine control linkage: Idling (upper), full power (lower).

Type 630, has been on Hight status
since July 16, 1948, and has over 1,000

hr. to its credit. The sccond prototvpe,

Type 700, has the remainder.

(In sharp contrast, flight cxperience
with Amernica’s only near-counterpart
the Allison Turboliner—is about one-
tenth the Viscount time.)

To get some idea of the Viscount
size, think of the Martin 4-0-4 or the
Convair 240, closest geometrically to
the British job. Wingspan of the Vis-
count 15 94 ft,; its fuselage 1s 81 ft.
7 ML I[.'r11g_ Production versions will
have gross weight pegged at 52,500

Ib., roughly 25% more than the 4-0-4
and 240 gross weights.

The Viscount cabin is pressurized
to an nside altitude of 8,000 ft. at
an aircraft albitude of 25,000 ft. Seat-
ing varies from 40 to 45 on long-range
routes, and 53 passengers can be car-
ried over short distances.

Four Rolls-Rovee Dart 505 R.Das
turboprop engines power the Viscount.
‘tach puts out 1,530 ehp. at sea level.

(A more complete descriphion of the
Viscount series was given in AVIATION
Week Nov, 6, 1950, p. 21 f£)

»Dart Engines—The Dart was de-

F &



signed specifically as a civil engine and
primarily for the Viscount. During
the early meditations of the Brabazon
Committee over postwar British civil
types, the Dart was rated at about
500 hp. By the time designs were be-
gun for the aircraft classed with the
Viscount, the engines were giving
1,000 hp. Both .*"erslrmlg Whitworth
and Vickers-Armstrongs started work
on prototypes (Apollo and Viscount
respectively) with BEA's engineering
stafft more intimately concerned with
the latter. By that time, the Dart was
putting out 1,250 hp.

By late 1947 it was clear that the
Dart could be further dev eloped. Work
continued on the hrst Type 630 Vis-
count with the 1,250-hp. engines, and
a second Type 630 was converted to
H'H_. p[l‘JtuhpL 700. The Darts for the

¢ 700 were to be rated at 1,400
t.lmft hp, plus some jet thrust, giving
the ﬂhp. ‘total of 1,530.

The Dart installation 15 probably
the most beautiful to be seen in con-
temporary airplanes. The sleek, shm
nacelles cantilever forward from the
wing, fair into concentric air intakes
and change into long spinners tor the
0-ft.-diameter four-blade Rotol props.
> Accessories—Accessory gr::wLﬂ XEs,
shaft-driven from the compressor
through a spur-gear train, are mounted
below large access panels in each na-

celle. All four gearboxes drive a com-
mon installation of a 6-kw. Rotax d. c.
generator, a 7d-kva. Rﬁl’:.il‘i: alternator
(for prop de-icing) and a tachometes
generator. In .ld{llhﬂﬂ tln_ gearboxes
m No. 2, 3 and 4 nacelles drive Type
15 Marshall cabin blowers, and in No.
2 and 3 nacelle also drive Lockheed
ME. ]ndmullﬁ: pumps.

"Lhunt 34 gal. of lubricating mil and
| gal. of prop feathering oil are carried
in a circular tank integral with the
cngine. Gear pumps lubricate the main
bearings at a rate of 460 gph. and a
pressure of 30 psi. Oil consumption
5 extremely low; on the tropical trials
in Africa, average value was one-eighth
of a pint per engine per hour.
> uel System—Crashproof bag tanks
carry the normal fuel load of 2,065 gal.
im inner and outer wing panels. These
hags are pressurized to 0.5 psi., fArst
bv engine compressor bleed and, atter
u]:qu.:i has been attained, by forward-
facing vents. This pressurizing prevents
collapsing of the bags as fuel level
drops, and means accurate measure-
ment of the remaining fuel.

Left and right wing tanks have
crossfced pipe and cock connections;
cngines can be fed from either wing
panel. Both gravity refueling from
above and pressure refueling from be-
low are possible with the Viscount.

I'uel booster pumps—in the base of

cach tank bank—feed fuel af 5 to 10
psi. into twin non-return valves and
then to the engine master cocks. These
pumps can be removed through access
panels in the wing lower skin without
draining the tanks frst.

From master cocks the fuel goes

through flowmeters and low-pressure
filters to high-pressure  engine-driven
fuel pumps.
» Fuel Control—A Lucas flow-control
unit meters and governs the fuel flow
from engine-driven pump to bumer
nozzles. The unit comprises flter,
barometric-pressure control valve and
shutoff cock. Some indication of the
governing job comes from the range
of fuel pressures required; at idle, 40
psi. is about mormal, and at takeoff,
950 psi. 15 called for.

['uel from the aircratt booster pump
goes through the barometric pressure
chamber and then to the engine pum?
intake. From this fuel goes through
throttle and pressure control valves to
the burners.

Fuel rate and pressure are controlled
by varying the length of the engine-
driven pump stroke, which is in turn
varied by a servo-controlled piston op-
erated on pressure drop across the
throttle.

High-pressure shutoff 15 linked to
the prop feathering system; when a
prop is feathered, the engine is isolated

SCINFLEX assonss

LOW MAINTENANCE BECAUSE
IT PERMITS SIMPLICITY

When operating conditions demand an elec-
trical connector that will stand up under the most
rugged requirements, always choose Bendix
Scinflex Electrical Connectors. The insert mate-
rial, an exclusive Bendix development, is one
of our contributions to the electrical connector
industry. The dielectric strength remains well
above requirements within the temperature range
of —67°F to +275°F. It makes possible a design
increasing resistance to flashover and creepage.
It withstands maximum conditions of current and
voltage without breakdown. But that is only part
of the story. It's also the reason why they are
vibration-proof and moisture-proof. So, naturally,
it pays to specify Bendix Scinflex Connectors and
get this extra protection. Our sales department
will be glad to furnish complete information

on request.

s Moisture-Proof » Radie Quiet = Single Piece
Inserts « Vibration-Proof « Light Weight » High

—— — — | S RSN SN TSN I S Emm— Em— E— e cmm— mm—

Insulation Resistance = High Resistance to Fuels

and Qils » Fungus Resistant + Eosy Assembly
and Disassembly e Fewer Paorls than any other
Connecler = Mo additional solder
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required.

BENDIX SCINFLEX

ELECTRICAL CONNECTORS

SCINTILLA MAGNETO DIVISION of
SIDNEY, NEW YORK

ELECTRICAL
CONNECTOR

MONEY CAN
BUY!

AViaTioN CONFORATION

Erport Sales: Bendix Inlernafienal Divition, T2 Filth Avenue, New York 11, N. Y,

FACTORY BRANCH OFFICES: 118 E. Providencla Ave., Burbank, Calif, * Stephensen
Bldg.,, 6560 Cosz Ave, Detroit 2, Michigon * Brouwer Bidg., 176 W. Wisconsin
Avenuve, Milwoukee, Witconsin ® 582 Morkel Streel, San Froncisco 4, Califernla
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The American Brass Company, Waterbury, Conn., reports

with Kodagraph Autopositive Paper

TI-[E engineering and drawing reproduction depart-
ments of The American Brass Company must keep
pace with the constant plant-layout demands of ten
manufacturing divisions. And here's how Autopositive
Paper saves time and dollars in this work.

First, paper cutouts of machines and equipment are
pasted in position on a whiteprint of the proposed layout.
From this opaque pasteup, a positive reproduction on
Autopositive Paper is made directly. There’s no negative
step, no darkroom handling with this revolutionary
thtﬂgmphiﬂ intermediate material. Just exposure in a

Plant layout speeded

standard whiteprint machine ... processing in standard
Phnl:ﬂgraphil:: solutions.

Then, the Autopositive intermediate —with dense pho-
tographic black lines on a durable, evenly translucent
base—is used to produce the desired number of prints.

These are sent to the branch involved to be studied and
returned with comments.

This procedure may be repeated half a dozen times
until complete agreement is reached on the final layout.

And every time revn]utimmr}r' Hutﬂpnsitive PHPEI' saves
time and dollars!

Other important uses of Kodagraph Autopositive Paper at American Brass

. +» . to reproduce
the blueprints and
direct-process prints
which the various di-
visions receive from
vendors. The Auto-
positive intermedi-
ates are then used to
produce any number
of shop prints.

Kedagraph Aufepesitive Paper

“'THE BIG NEW PLUS'’ in engineering drawing reproduction

Learn how Kodagraph Auto-
positive Paper is simplifying
routines in thousands of con-
cerns, Write today for a free

copy of “New Short Cuts and N
. T

[—==—=——=—=—=MAIL COUPON FOR FREE BOOKLET ~——— e

EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. xﬁ:

Gentlemen: Please send me a free copy of vour new illustrated booklet,
“New Short Cuts and Savings.”

+ « « to reclaim old, . . to speed print
soiled, or worn draw- _ service to all depart-
ings. Autopositive - = ments, Auntopositive
Paper intensifies line F reproduces produc-
details . . . drops out Sy e d tion reports, parts
smudges, creases— " PR - lists, documents of
delivers intermedi- ; ;_r' every type. And
ates which produce 2 opaque originals can
elean whiteprints be copied as readily
and blueprints. as translucent ones,

Position

Savings” for interesting facts

about companies you know . . . Company

and a revolutionary new prod- ;
: Street

uct ou should know.
City Zone

State

TRADE-MARK



For complete information,
call our nearest office,
or mail this coupon TODAY.
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DOW CORMING CORPORATION l
Dept. Mo. D-17, Midland, Michigan -
[[] Silastic Facts Neo. 10 :
on propertias and performance. |
[] List of Silastic Fabricatars. :
MName :
i

Title _ :
Company _ i
Address !
City _Lone ___ Stote i
I

T il REG,U.S.PAT.OFF.
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HESE hot air shut-off valves for
jet planes must give positive con-
trol of hot air used for such vital
functions as defrosting, anti-icing and

the regulation of cabin air tempera-
ture and pressure. Silastic O-rings

withstood 3000 cycles at 500°F. plus
2000 cycles at 600°F. plus 100 cycles
at 700°F. before life-tests were dis-
continued.

At temperatures ranging from —100
to over 500°F., Silastic shows extra-
ordinary resistance to compression set
or to permanent deformation. Extreme
temperatures, shock and vibration, hot
nEI, oxidation, corona, outdoor weath-
ering and the mere passage of time
have little or no effect on the proper-
ties of Silastic.

Silastic is, therefore, the best resilient
gasketing material available for hun-

DOW CORNING CORPORATION

dreds of applications ranging from
seals for domestic steam irons to O-
rings and gaskets for cylinder liners,
water ports and oil pans in diesel-
electric locomotives. And Silastic R
Tape is the only resilient insulating
tape that will withstand Class H tem-
peratures in electric motors, transform-
ers and coils.

That's why design and production en-
gineers specify Silastic for applica-
tions where other resilient materials
are subject to rapid failure. They've
found that, among rubberlike mater-
ials, nothing compares with Silastic
for reliability, long life and low main-
tenance costs under tough service con-
ditions.

ATLAMTA
CHICAGO
CLEVELAND
DALLAS

MNEW YORK
LOS ANGELES

MIDLAND, MICHIGAN
WASHINGTON, D.C,

D0W CORNING

SILICONES

in Canaodo: Fiberglas Canada, Ltd., Toronto
In Englond: Midland Silicones Ltd., London
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\’ISGQLH*TT 700 in ml-::-rs of Hrlhih Eumptﬂn Airways is pre-production  prototype ul?
entire series. Ventral scoop 15 for cabin comfortization svstem.

trom the aircraft’s fuel system.
Vanations in ground temperature
arc compensated by a vanable-datum
linkage in the throttle control. Cor-
rect setting can be made before take-
off: afterwards correct air-fuel ratio is
maintained by the control unit.
Water-methanol injection is used to
maintain  takeoff power above the
ICAN temperature conditions.
> Rotol Props—lour-blade, 10-ft.-di-
ameter Rotol props have been specihed
for carly prodoction aircraft. These

‘props are hydraulically operated on

engine ol supply and boosted for
feathering by a special pump and
supply.

Blade angle range is from 4 deg. for
ground starts through 21 deg. for flight
low pitch to almost 86 deg. fully
feathered.

Microswitches on the landing gear
control the ground start position; un-
less the gear is compressed, that posi-
tion cannot be obtained normally.
There is a pilot-controlled override
switch in the cockpit, which is moved
to the “in" position just before take-
off; this prevents the prop from mov-
g into full low pitch in the case of
engine power loss while the gear is
still partially compressed. When the
aircraft is off the ground, the switch
is moved to the “out” position.

Automatic feathering operates under

two conditions: Throttles positioned
at cruise or above, and during a re-
fused landing. In the former case, a
switch in tEL‘ torquemeter energizes
the feathering circuits. In the latter.
energizing takes place when the pilot
moves throttles forward for power after
refusing the landing,
» Engine Controls—Each engine 15
controlled by two levers, one being
the throttle EII‘II:] the other a combined
high-pressure  fuel cock and prop
feathering control.

The throttle controls the flow valve
n the fuel unit and is also linked to
the rpm. control governor in the con-
stant-speed unit. The linkage guaran-
tees correct ratio between rpm. and
fuel flow.

Engine starting panel is mounted by
the second pilot; it consists of a
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starter button and an engine selector
switch. Adjacent to this are four fuel
datum control switches which operate
actuators connected directly to the fuel
control unit linkage. Four indicators
in the center instrument panel show
relative positions of datum control
actuators.

As part of the development program
tor engine installation, BEA decided to
convert two Douglas DC-3 airplanes to
turboprop power. These aircraft—called
Dart Dakotas by the British—have been
run in freight service for BEA a total
time of over 700 engine flighl hours.

As far as possible, the Viscount in-
stallation was duplicated on the Dart
Dakotas. Cowling simulation was not
possible, nor did the Dart Dakotas have
pressurized cabins, The former was tol-
erated; the latter was simulated by throt-
tling of the cabin blower.
> Initial Flights—After the prototype
Viscount had flown for 281 hr., it was
granted a limited certificate for opera-
tion without fare-paying passengers.
The only aerodynamic Eh:lngﬁ suggested

by these trials was a r:h'mgl: n stabilizer |

mcidence, After that was done, handling
characteristics were Lll'llfDHl'lI_"i. satis-
factory,

The original ground pitch setting of
4 deg. was found to be too high because
the props developed too much thrust

when idling. By dropping this angle to
0 deg. the prnf:.'rIEm was licked,

There was criticism of the rate of
power increase during refused landing
overshoot procedure. Approach rpm.
were governed to 6,000 (engine) and
the prop blades were in correspondingly
coarse pitch. When throttles were
opened, the interconnection between
throttle and prop controls called for
lower pitch on the blades to accom-
modate the increase in rpm. This pitch
reduction caused a momentary loss in
thrust which resulted in aircraft decel-
eration. This changed quickly to ac-
celeration as the pitch increased again
to absorb the mcreased engine power.
> Solution—=To solve this one, the re-
quirement was that response rate should
be equal to or better than that obtain-
:lh]ﬂ%mm a piston engine,

First step was to increase the ap-

J—
- Available

® (o the first time-..
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designers,engi neers, metallurgists
- and technical societies can now
secure the free use of this fuoll-
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proach idling rpm. to 10,000; this made
the approach blade setting much lower
and power increase did not cause the
thrust loss. As a secondarv benefit, as
soon as the airplane has touched down,
the fight low-pitch stop is withdrawn to
increase the configuration drag.

There was a further improvement by
htting microswitches into the landing
flap circuit, These switches are operated
by the throttles. Flaps are automati-
cally lowered from an intermediate po-
sition to full deflection when throttles
are closed, and are similarly raised if
the throttles are later opened for over-
shot after refused landing.
> Iingine Experience—Both BEA and
Vickers have learned much from the
flying hours gathered by the Dakotas
and Viscounts.

Special Diesel-electric starting cquip-

ment was developed by BEA for the
Dakotas, but other than that, there has
been no problem rising from ground
runs of the engines. The entire ground
operation 1s less complicated than that
for piston engines, because of less con-
trols to oper: ate and simplihed check
procedures,

On the Viscount's European tours in
carly 1950, the average time from
engine start to taxi start was 24 min.
Initial cockpit checks, starting proce-
dure, pre-taxi and pre-takeoft checks
took less than 4 mun.

Taxung technmique, says BEA, has
proven to be little different from normal
piston-engine practice. Engine rpm. is
considerably higher, being about 75%
of maximum continuous. The throttle
15 used less, in the interests of main-
taming tailpipe temperature constant

¥ %

- e —

GENERAL ELECTRIC’S WINGED MESSENGER

Hermes Al, one of a series of missiles under
development for U. S. Army Ordnance by
the General Electric Co., 1s shown before
firing at White Sands Proving Ground,
N. M. External shape of the Al resembles
that of German World War II anti-aircraft
missile Wasserfall, a  soupersonic, rocket-
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propelled weapon. Apparent changes from
German layout include clipped wings and
extended rudders. Assuming Wasserfall di-
mensions were kept, Al diameter is about
3 ft., overall length about 25 ft. Purpose
of test flights is to determine basic data for
tactical missile design.

and thus increasing engine life. Instead

the brakes are used more on the Da-
kotas; there should be no penalty with
nosewheel steering on the Viscount.

Noise level in taxi is higher than
piston-engined aircraft, and the com-
pressor whine is particularly noticeable.
» Drawback—Main  disadvantage 1
ground runs is the high fuel consump-
tion. For the Dart, the fuel burned is
about the necessary operating data for
by a piston engine of the same horse-
power. From another viewpoint, ground
running takes almost 70% of the nor-
mal engine cruise consumption.

Once airborne, the problems of either
Viscount or Dart Dakotas are basically
those of any civil transport. BEA does
sound one note of discord in talking
about the necessary operating data for
the flving crew. Charts have been used
for the Dart Dakotas, but BEA suggests
that tables or even computers may be
necessary.

During Viscount flight trials, best
climb speed was found to be 156 knots
(presumably indicated airspeed) with a
corresponding initial rate of climb of
1,700 fpm. This gradually reduces to
300 fom. at the cruse alhitude of 20-

23,000 ft,

erlm_ flight 1s conducted at constant
rpm. and indicated airspeed, and the
plane is allowed to climb as weight de-
creases. This was considered to be the
suitable compromise between economy
and control simplicity. Letdown 1s on
two engines at about 210 knots.
> Engine Maintenance—After these
flights, BEA reported “the remarkable
serviceability given by the engines” and
the “ease of airframe maintenance.”

The only work necessary on the en-
gines during these flight trals—mot n-
cluding routine maintenance—was the
replacement of a single torch igniter.

Typical maintenance times for engine
work are cited by Vickers as absolute
minima, Complete powerplant change
15 35 mun.; a starter motor can be re-
placed in 15 min. and a feathering
pump in 30, Examination ot the tur-
bine takes 10 min.

During BEA's trials of the Viscount,
scheduled maintenance  manhours
amounted to 0.44 per flving hour. Un-
scheduled maintenance raised this fig-

ure to 0.48.

Scheduled maintenance during BEA’s
tours included 48 preflight, 22 daily
and two 50-hour checks. Preflight in-
spections averaged 15 mun.; daily in-
spections took about 1% hr, The 50-hr.
checks required 5% hr., and Vickers feels
that this could be reduced with in-
creased experience on the aircraft.

» Flight Data—One of the important
lessons of the BEA flights was that dif-
ferences between pilots—in matters of
skill and concentration — produced
(Continued on page 35)
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MECHANICAL
MAGICIANS
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EXPANSION JOINT

Packless construction to
Il_blﬂ-ﬂ:l thermal expansion of pipe
ines.

Bellows Assemblies for every need...in many metals

Whatever your bellows assem-
blies requirements—current or
projected —you’ll find at Fulton
Sylphon and Bridgeport Thermo-
stat the abilities and facilities to
fulfill your needs. Exactly, effi-
ciently and economically.

THERMOSTATIC MOTOR

Thermostatic charge con-

fined outside bellows and within
cup. Bulb optional.

For you get here the help of
specialists in this field, backed by
half-a-century of experience. You
get expert assistance in designing
and developing bellows assem-
blies specifically adapted to your
products. You make cost-savings,
too, because you can turn over

TEMPERATURE CONTROLs

FULTON
SYLPHON M- WAOW

DIVISION,
Knoxville #; Tenn.

CES
BEllows ASSEMBLIES - BELLOWS pEV!

to us the complete production
job. No time-wasting worries
for you.

Consult with us on any appli-
cation where bellows assemblies
can be used. For example—open-
ing and closing valves, dampers,

. for providing packless con-
struction . . . for absorbing expan-
sion . . . wherever there’s a design
problem involving control of
temperature or pressure. Wide
range of metals and sizes. Write
for booklet filled with ideas—ask
for Catalog JA-1200.

.

BRIDGEPORT
THERMOSTAT

DIVISION
Bridgeport 1, Cenn.
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in Air Power

Pratt & Whitney Aircraft Teams Up With Licensees

To Speed Supply of Aircraft Engines

“FTIEAMING UP'’ with other industries to produce more

aircraft engines is not a new concept at Pratt &
Whitney. The idea of licensing outside manufactur-
ers was pioneered and developed into a practical
system right here during World War 11. It worked
so well that Pratt & Whitney and 1ts licensees pro-
duced almost half of all the horsepower used by
Allied combat planes.

And now—at no profit to itself —Pratt & Whitney
Aircraft is again building up another team of licen-
sees, In the interest of national defense, this company
is sharing the fruits of its research and its hard-
earned production knowledge with—

The Ford Motor Company. This company is now swing-
ing into production on the Wasp Major piston engine,
which powers the Convair B-36F bomber, the Douglas
C-124, Boeing C-97 and Fairchild C-119 transports for
the Air Force. Ford has also been licensed to build the
big axial-flow J-57 Turbo-Wasp jet engine, which will
power the Air Force's Boeing B-52 and Convair B-60
bombers as well as other combat craft still under
security restrictions.

The Chrysler Corporation. The Dodge division has
been licensed to produce the J-48 Turbo-Wasp jet

engine and the DeSoto division will build afterburners,
for this power plant. The J-48 powers the Navy's
Grumman F9F-5 Panther and swept-wing F9F-6 Cou-
gar fighters and the Air Force’s all-weather interceptor,

the Lockheed F94-C.

Nash-Kelvinator Corporation. Licensed to build the
Double Wasp piston engine, which powers the Navy’s
North American AJ-1 Savage bomber, Grumman
Guardian anti-submarine airplane and Vought Corsair
fighter. This engine also is used in the Air Force's
Convair T-29 and Beech T-36 transport trainers and
the Chase C-123 and Douglas C-118A and R6D-1
transports, as well as in new large helicdpters.

Canadian Pratt & Whitney Aircraft Ltd. This sub-
sidiary of United Aireraft Corporation will build the
600 h.p. Wasp engine in a brand new plant now near-
ing completion at Longueuil, Quebec. The Wasp will
power the de Havilland Otter transport and the
Canadian-built T-6 trainer.

Supplementing Pratt & Whitney’s own greatly ex-
panded production, these outstanding companies will
put their manufacturing know-how to work to pro-
duce the large quantity of Pratt & Whitney engines
needed for the defense effort.

ONE OF THE FOUR DIVISIONS OF
UNITED AIRCRAFT CORPORATION

MAIN OFFICE AND PLANT: EAST HARTFORD, CONNECTICUT -« BRANCH PLANTS: NORTH HAVEN, SOUTHINGTON AND MERIDEN
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UNITED AIR LINES

has this to say about

~ THOMPSON
TPM VALVES

Here's further proof that Thompseon
TPM valves are the greatest advance

in aircraft valves in over 15 vears.

TPM is the new valve material devel-

oped by Thompson to provide greater
strength and greater corrosion resistance

« « from Y Aviation Week™,

March 3, 1952 at high operating temperatures.

Another Thompson-developed alloy gives
TPM valves harder wear surfaces on

faces and heads. Peened stems provide

harder surfaces to resist wear.

A

VALVE DIVISION

Thompson Products, Inc.

EUCLID, OHIO
YOU CAN COUNT ON THOMPSON FOR ENGINEERING LEADERSHIP

"11 §
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34

(Continued from page 50)
greater performance variations than if
the same pilots had been fving piston-
engined aircraft. Conclusion: Method
of presenting performance data to pilots
is of great importance.

But conversion of pilots to turboprop
aircraft should take only about 12 to
15 hr., says Vickers, and this time
would include night fAying.

There were no particular difficulties
in trafhe, once the controllers appre-
ciated the higher operating altitudes
and letdown speeds. The Viscount flew
the regular piston-engined aircraft pat-
terns, and was not given preferential
treatment. But it was apparent that
descent clearance had to be given well
i advance of antitcipated letdown.

Normal meteorological forecasts for

the 15,000 to 25,000 ft. belt were ade-
quate, But it was found that upper
wind direction and velocity forecasts
were often maccurate,
» Hot and Cold—Part of the required
demonstrations before certification for
passenger carrying are icing and tropical
trials. The prototype 630 Viscount has
been through both some time now, and
has been cleared for light icing condi-
tions on the engines, standard icing on
the airframe and tropical operations.

As a result, the 630 received its full
Certificate of Airworthiness on July 26,
1950.

The 700 has recently been through |

the mill of tropical tests. Ground tem-
peratures varied from a low of 95F to
a high of 102F during the trials.
These were the results:

e Takeoff climb in 4-engine operation
(Gross weight 50,000 b, flaps down
20 deg., landing gear down, airspeed
105 kt): Rate of climb—sea level,
1,480 fpm. at 9715 10,000 ft.—1,000
fpm. at 54l

» Takeoff climb in 3-engine operation

(Conditions as above except for air-
speed): Rate of climb—sea level, 650
fpm. at 102F; 10,000 ft.—360 fpm. at
S50F.

* Refused landing climb (Gross weight
47,500 Ib., 4-engine operation, flaps
down 40 deg., landing gear down, air-
speed 100 kt.): Rate ot climb—sea level,
1,180 fpm. at 95F.

e Preliminary approach climb (Gross
weight 47,500 lb., 3-engine operabon,
flaps down 30 deg., landing gear down,
airspeed 100 kt.): Rate of climb—sea
level, 580 fpm. at 99F,

o Takeoff performance (Air tempera-
ture 100F, engine cut at critical speed
of 86 kt.): Distance to clear 50-ft. ob-
stacle—1,470 yd. W
» Current Sales—Vickers has stated that
there are firm orders for 36 Viscounts at
hand. Of these, 20 are for BEA, 12 for
Air France and four for Aer Lingus.

There is also the possibility that BEA |
may take more than 20; the hgure men- |
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3000 AND
1500 PSI HYDRAULIC
SHUTTLE VALVES

PRESSURE EMERGENCY
INLET PORT INLET PORT
OUTLET
PORT

Ovtstanding Features:
+ ENDURANCE TEST—20,000 SHUTTLING CYCLES,
3000 P3Sl (AN REQUIRED —2,000 CYCLES)
4 SHUTTLE IS "ONE PIECE” CONSTRUCTION

# AN APPROVAL ON ALL DASH NUMBERS
VARIATIONS FOR AN-6209, AN-6217,
- AN-6277 AND AN-6278

ALL AN ENVELOPE AND SIZES -4, -5, -6,
-8, -10 AVAILABLE

W

# MEET OR SURPASS ALL REQUIREMENTS OF
SPECIFICATION AN-V-3c

*

RATED FLOW CAPACITIES—1.2 to 10.5 gpm.
+% TUBE OD ' to 7%

For complete engi-
neering specifications
and counsel, address
ADEL DIVISION,
GENERAL METALS
CORPORATION,
10777 Van Owen St.,
Burbank, Calif,

DIVISION OF GEMERAL METALS CORPORATION * BURBANK, CALIF, = HUNTINGTON. W. VA

CAMADIAN REP.: RAILWAY & POWER ENGINEERING CORPORATION. LIMITED
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tioned in this connection is 28.

But even more than firm orders,
eventual performance is the final pay-
off on any transport type. After Oc-
tober, a lot of airline operators are go-
img to be watching BEA's balance sheet
very carefully. Turboprop transports
may rise or fall on those results.

Regent Produces
Rocket 5-Placer

Production of the Rocket 400 five-
place single-engine business plane has
begun in the hrst unit of Regent Air-
craft, Inc.’s factory in Pearland, Tex., 14
miles south of Houston.

Regent is pushing its pilot run of air-
craft in order to achieve type certifica-
tion of the new Model 400 and has
plans for the plane to undergo military

| evaluation.

The firm has scheduled construction
of a 6,000-sq. ft. plant adjacent to the
present operation and is considering a
conveyor type assembly line to permit
production of five umits daily, Initial
employment 15 planned at approxi-
mately 100, is scheduled to go to 1,200
when the new building is in tull produc-
tion.

Model 400 is a development of
Model 260 built early last year. The
Rocket 400 has a 4U00-hp. Lycoming
cngine. It is all-metal with a retractable
tricycle landing kear. At 14,000 ft.,
cruise speed is given as 250 mph. Di-
mensions are: span, 33.5 ft.; overall
length, 28 ft.

Rocket 400°s gross weight is 3,500 1b.
Sa?jndnrd price is approximately $25,-

Tin-Plated Glass to
Fight Windshield Ice

A windshield designed for electrical-
heat ice removal has been suggested
by Britain’s National Physical Labora-
tory as a result of expenmentation with
transparent metallic oxide films.

Tin, as one example, can be de-
posited evenly on glass by techniques
already known in the industry. By heat-
ing the glass near the softening point,
the tin oxidizes and becomes trans-
parent. Finally the film is washed in
water and dried, a step which increases
its conductivity.

In practice, this ilm would be sand-
wiched between two layers of glass,

There is negligible reduction in visi-
bility caused by the film. It has enough
resistance to keep the surface of the
glass hot enough to prevent icing or
steaming over.

Get in the Scrap—Turn Yours in
for Defense
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CONCEIVED Wil

DEVELOPED Ul

10 years of progress in aircraft hose standards
have been paced by Aeroquip’s 10 years of com-
pany history. Through constant research and
development, Aeroquip has repeatedly antici-
pated the ever-changing requirements of the
aircraft industry. The assistance and cooperation
of B. F. Goodrich Co., The Army Air Forces, U. 5.

Navy Bureau of Aeronautics and C.A.A. are
gratefully acknowledged in the development of

these Aeroquip products.

\eroquip

AEROQUIP CORPORATION, JACKSON, MICHIGAN

SALES OFFICES: BURBANK, CALIF. » DAYTON, OHIO + HAGERSTOWM, MD. « HIGH POINT, M. C. = MIAMI SPRINGS, FLA
MINMEAPOLS, MINM, + PORTLAMD, ORE. = WICHITA, KAN. » TORONTO, CANADA

AEROQUIF PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.5.A. AND ABROAD

PRODUCED WL

By
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World's higgest homber—the Convair B-36—

relies on PITTSBURGH FLEXSEAL

‘* s [

i
1 1
-

Six 3800:-hp piston engdines, plus four jet engines, power the Convair B-36, the world's largest
baomber. The pilot's and bombardier’s compariments are glazed with B3 separate pieces of

Pittsburgh Flexseal Safety Gilass,

HE Convair B-36 is the Air Force's "Sunday punch”™
T-- the most powerful strategic aireraft in existence
today. It holds records for the heaviest load of bombs
dropped by one airplane, for the longest high-altitude
mission.

SAFETY GLASS

THREE-JET SNCASE medium transport, shown in model form, would have two 6.000-1b.-thrust Atar jets located behind the passenger
cabin, another in the til. Exhausts thus would not impinge on cabin. Freight would be stowed behind the cockpit.

New French

Jet Liner
Studies

Bombardier's ecompartment al
the B-36 is glazed with optically-
excellent Pittshurgh Flexseal,

The *“eyes’” of this mighty striking weapon—the
pilot’s and bombardier's compartments—are glazed
with Pittsburgh Flexseal Safety Glass—85 separate
pieces in each B-36, to be exact.

These laminated glass-and-plastic Flexseal panels

Cockpit ecanospy of the B-36,
showing corved ponels of Pitts-
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are made to the exact thickness necessary to with-
stand the pressurized load without adding unnecessary
weight. Slotted metal inserts provide extra strength,
permit flush mounting and assure a smooth outer sur-
face. Many of the panels involve compound curvatures
which require additional precise tooling.

Furnishing Safety (lass and glazing techniques for
the B-36 is typical of Pittsburgh's service to the air-
craft industry, Manufacturers of all types of military
and commercial aireraft take advantapge of the re-

PITTSBURGH PLATE

burgh Flexseal Salety Glass.

search and production facilities, the competent engi-
neering assistance and the complete line of Safety
(3lass available to them at Pittsburgh Plate Glass Co.
If you have a problem involving glass or glazing
techniques, write to Pittsburgh Plate Glass Company,
Room 2168-2 Grant Building, Pittsburgh 19, Pa,

PAINTS + GLASS - CHEMICALS - BRUSHES - PLASTICS

GLASS COMPANY
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SNCASO S0 60 model (above and at left)
show how jet engines in pods are slung be-
neath the swept wings, each pod containing
a large engine and a smaller auxiliary power-
plant, Smaller engines would improve per-
formance when operating in hot climates,
or from high-altitude fields. SO 60 also
features swept wings and tail. These model
studies are being evaluated by the French
Ministry of Civil Aviation as part of a design
competition for a mediom jet transport.
Another design has been entered by Breguet.
The Air Ministry is expected to anthorize
turther development of one of the craft
within a few months.
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British Cut Back on
Brabazon, Princess
(McGraw-Hill World News)

London—The government’s decision
to stop work on the Bristol Brabazon
Il and two of the three Saunders-Roe
Princess flying boats now being built
indicates Britain’s big transport pro-
gram is on the shelf for a long time.

Construction of these hve giants
already has cost the British $70 million,
with very little to show. They were
sitting ducks in the current econemy
drive. But there is another reason for

the stoppage: the Bnstol Proteus 1l
turboprop engine, which was to have
powered the Brabazon 1I and the Prin-
cesses, has been scrapped as obsolete.
Soon to be announced is the Proteus
I1I, about 700 Ib. lighter than the
Proteus II and considerably more pow-
erful. Takeoff power of the Proteus III
is estimated at 3,600 bhp.

Britannia’s Engine—The Proteus 111
is being earmarked for the Brnstol
Britannia transport, 25 of which have
been ordered bv BOAC. The fist
Britannia, powered with a Proteus II,
will Ay this June. But service editions

of the aircraft will have four Proteus
[IT’s. The demand for Proteus 1IIs for

For Pa;t_s' that must he
TAKEN OFF—PUT BACK—BUTTONED TIGHT

LION FASTENERS

LOCKS TIGHT WITHAQUARTERTURN

Always at correct tension

Lion Fasteners are right for buttoning paris that must be re-
moved repealedly fer inspection. maintenance, or other reasons.

Vibration and shock can’t loosen a Lion Fastener. Even an
inexperienced service man can'l replace it wrong. A quarier
lurn opens it. Another quarter turn locks it. The tension is

designed into if.

Lion Fastener Spring Assembly is quickly spot welded or
riveted in place. The stud cannot be lost. [i is grommeted
tight to the sheet. They will butlon sheets .040 plus or .020
minus over or under standard rating. The mizalignment i= as
much as .158. The once-piece forged stud is {ested to 1425 lbs.
Write today for demonstration kit and application data.

7’5645 DEMONSTRATION KIT contains

sample Lion Fasteners to help you visualize

L
their adaptability to your product. Write on F -E"'!E-l-!-l-..- >

your company letterhead. No obligation.

FASTENERS, INC.HE

J00 Main 5t., Honeoye Falls, N.Y.

Typical
Applications:

INSPECTION
PLATES

COWLING

ELECTRICAL
PANELS

CABINETS

liZena DUCTWORK

S P

the Britannia is such that it will be a
few years at least before anv will be
available for the Brabazon II or the
Princesses.

One Saro Princess, with ten Proteus
[Is, eight of them coupled, will be
completed and used for test purposes.
Origimally, the Mmnistry of Civil Avia-
tion signed the contract with an eye to
supplying BOAC. It was thought, the
Air Ministry would use the Princesses
as troop transports. By June of last year
the cost of the project had risen to over
$30 million from the original estimate
of $7.9 million.

Brabazon I, with eight Bristol Cen-
taurus piston engines, is still being used
for test purposes. Brabazon II is being
stored in the giant shed at Bristol
which was built specifically to assemble
Brabazons. Brabazon II 15 about half
built—mo engines or wing ends. The
huge shed, which together with a
special runway outside, cost the gov-
emment $14.8 million, will now be
used to assemble Britannias. Up until
recently it was thought that Bristol
would set up a production line for de
Havilland Venom jet fighters in the
old Brabazon shed. Plans for this have
now been scrapped.

The whole Brabazon venture, which
was originally estimated at 521.4 mil-
lion, cost about $39.2 million before
it was dropped. The Brabazon was built
for BOAC, but no orders were ever
placed.

While few wvoices here are being
raised in defense of the Brabazon, there
is considerable regret in aviation circles
at the cutback of the flying boat pro-
gram. There is still considerable feeling
here that the flying boat has a future
and many observers would like to sec
some action taken to prevent the last
flving boat design teams—Saunders Roc
and Short Bros.—from being broken up
entirely.—Nat McKitterick.

“Look here, I know we're travelling faster
than sound but please stop answering my
questions betore 1've asked them.”

Hawker Siddeley Review
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Can You Identify this Registry?

This table includes all nationality marks that have been
formally notified to ICAO up to September 30, 1951.
Those countries marked with an asterisk have registered
commercial aircraft which use Yickers hydraulics. Write
to Vickers Incorporated for a 22" x 4" plastic wallet
card which gives you a permanent record of world civil
aircraft registration codes,
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| NACA Report
Boundary-Layer Flow

» Unsteady Laminar Boundary-Layer
Flow (TN 2471)—By Franklin K.
Moore.,

The trajectory of the usual rocket
missile shows variations in speed and

Onl
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4 CLINCHORS

Set two nuts af once with the new T-)
Double Clinchor! This machine is tooled
to feed and set %" x 958" x W' thick
Faobri-Steel nuts at each operation. Both
Clinchors are tripped by the same fool-
operated valve. Adaptable to a wide
range of clinch nut setting preblems.

Save labor . . . speed up production with T-J Rivi-
tors and Clinchors adaptable to a wide range of as-
sembly jobs today . . . in aircraft, automotive, farm
machinery, stampings of all kinds!

T-J Clinchors set clinch nuts 3 to 5 times faster!

Fully automatic . . . controlled by a single foot

pedal. Available in Underfeed and Gravity feed
models, throat depths 8’ to 36",

T-J Rivitors automatically feed and set solid
rivets . . . with high production! Electrically-
powered Rivitor sets 43" to ¥4 ' diam. solid steel
rivets up to 7§ long. Air-powered Rivitor sets
aluminum alloy rivets up to 1{’"* diam. or steel rivets

up to 4" diam. and up to ?{"" long. Throat.
depths B'' to 36"
Write for Clinchor bulletin 847: Rivi-
tor bulletins 646 and 847. The
Tomkins-Johnson Company,
Jackson, Mich.

T-J Rivitor used for aulo-
motive clutch plate os-
sembly. Saves lime and
labor doing a four-fold
job—assembling, sei-
ting, inspecling and’
ejecting.

E YEARS EXPERIENCE
TOMKINS-JOH

RIVITORES A8 AND MYSEEQLIC EYLINGERS CO

NSON

CLiNEEORE

atmospheric properties over its entire
path. In analvzing such a trajectory,
the important boundary-layer effect in
friction and heat transfer must be con-
sidered as unsteady for the entire flight.
This report is a further contribution
to the literature of unsteadv boundary-
layer flow. This research, conducted
at the Lewis Laboratory of the National
Advisory Committee for Aeronautics,
considered the case of compressible
laminar flow over a semi-infinite flat
plate in rectilinear accelerated flight
through still air. Flight speed was al-
lowed to vary with time in a continuous
but arbitrary manner. These conditions
represent an idealized missile flight.
The analysis shows that a group of

parameters are developed whose mag-
nitude determines the nature of the

flow unsteadiness. If these parameters
are very large, the classical solution ap-
plies for flow starting from rest. If
these parameters are very small, the
flow may be regarded as nearlv quasi
steady, that is, at any instance the mo-
tion is nearly that which would be
obtained in steady flow at the condi-
tions prevailing at that instant.

Society to Discuss
Future of Rockets

The adventurous past and the dra-
matic future of rocket progress will be
highlighted at a dinner meeting spon-
sored by the American Rocket Society
at the Hotel Astor, New York, on
Thursday, May 22, 1952.

The meeting will mark 20 vears of
U. 8. rocket progress that started when
the ornginal few members of the Society
constructed their first rocket test missile
and developed their frst liquid-fuel
motor.

Linking past to present will be pres-
entation of the Society's first motor test
stand by Dr. G. Edward Pendray to
Raymond C. Young, president of Reac-
tion Motors, Inc. Young will accept
the stand for display in RMTI's museum.

And for a look at the future, Dr.
Wernher von Braun, technical director
of guided missile development for Army
Ordnance, will describe man’s next
frontier in space. Dr. von Braun also
began his work with rockets about 20
Vears ago.

Reservations for the dinner should be
made through the Society’s office at
29 West 39th Street, New York 18.
Subscription is $7.70 per plate.
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BURNDY

52-13 EURNDY ENGINEERING COMPANY - NORWALK, CONNECT.

ForR AN=-26 THROUGH AN-00

Split second, foolproof, insulated termination with
one quick indent... from small missile and
instrument wiring through larger power cables. And
since Insulugs are one piece tubular construction,
you can indent on top, side or bottom.

Tiwo range taking hand tools will handle all sizes of
terminals and fast mass production tooling is also
available to meet your assembly, jig board

or in-plane reguirements.

Tough nylon jacket, with standard color coding, resists abrasion,

cracking, corrosion, and temperature extremes from—60°F to

400°F. For information on Insulug, pressurized panels, limiters,

or specific terminal recommendations, write to—

BURNDY LTD., TORONTO, CANADA
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MIDGET at right, which will do same job as the large unit at left, is a . . .

Small Press Designed for Big Job

New direct-acting hydropress may replace units ten

times as heavy and costing four times as much.

A new hydropress invented by an
engineer of an airframe company prob-
ably 1s the most promising of current
aircraft production tools—it is small,
mmexpensive, saves time, but packs a
mighty punch.

0. A. Wheelon, preduction design
engineer for the Santa Monica division
of Douglas Aircraft Co., Inc., developed

the press to handle the heavier metal
gages specified for today’s aircraft.

» Little Giant—A little press by conven-
tional standards—about one-tenth the
size of the usual hydropresses found in
aircraft factories—it is a giant for work.
It operates at three times the conven-
tional working pressures and reduces the

handwork after pressing by about half.
Initial cost is expected to be about

one-quarter that of conventional presses
offering the same capacity. Production
of the unit is simple; it uses little steel
and no critical materials.

The press is small and inexpensive
enough to become part of the shop
cquipment of small subcontractors.
> Wheelon Honored—Wheelon de-
scribed his design at a press conference
in New York, Apr. 23, the day he re-
ceived the Wright Brothers Medal from
the Society of Automotive Enginecers.
The mﬂ'dal was awarded for his 1951
paper “Design and Manufacturing
Techniques with Titanium.”

“We're in a state of transition in air-
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craft production,” he said, “and it's
comparable to the changeover from
stick and wire to all-metal. We've got
to learn a lot of new ways to fabricate
parts out of the heavier gages we are
forced to use now.”

Omne of these new wavs is exemplified

0. A. WHEELON, Douglas Santa Monica
production design engineer who developed
new press, recently wom SAE's Wright
Brothers Medal for paper on titanium

working.

m the Wheelon Direct Hydraulic Press.
It 15 imtended for the shallow forming
of metal, a job currently done on
rubber-pad presses throughout the air-
craft industry. Most of the metal
torming in the manufacture of airplanes
is done by this process.

» Forming Advance—Basically, Whee-
lon’s idcas represent an extrapolation of
the earlier Guernin process tor rubber-
pad forming of wrcraft parts. The
Guerin  method, standard practice
throughout the aircraft industry, was
developed at Douglas m 1935, Its
technique is familiar.

A sheet metal blank 1s placed on a
male die, and a rubber pad 15 forced
down over the blank and die. Pressurc
of the pad on the work forms the metal.

This process is simple and uses inex-
pensive tooling. There 15 no setup
time; dies are literally thrown on the
press bed. But there are drawbacks, You
do not get complete forming. You
can’t get a return Hange or a C-section.
And you generally have to do a lot of
handwork—pounding and trimming—to
finish the pressed part to correct dimen-
s10ms.

These drawbacks were exaggerated
with the trend to heavier metal gages
for aircraft parts. Machining and forg-
mg seemed like the wrong approach to
Wheelon and he decided to have an-
other look at the basic Guerin process.

He figured that replacing the rubber
pad with a hydraulically inflated bladder
backing up a pad was a promising ap-
pmar:h structural and cost studies sup-
ported his ideas. Early in 1951 Douglas
decided to go ahead with a proto
with bed size “. . . big enough, if the
design were right, to do us some good;
and small enough, if it were wrong, not
to break us.”

The pilot model—with a 20x50-in.

bed—was installed in the Santa Monica
production department this January.
The first parts were made just a little
over three months after comstruction
started.
» Press Data—The pilot model operates
at 5,000 psi. (Guerin process normally
operates around 1,000 or 1.500 psi.)
and exerts a total force of 2,500 tons
on its bed.

There are no moving parts except
the bed. It is loaded in the same man-
ner as the Guerin-process presses, with
blanks placed on male dies. Here there
15 one difference; Masonite dies—or any
dies of soft material—will not stand up
on high-production runs in the
Wheelon press. Aluminum and Kirk-
site dies are recommended, and for the
anticipated hot working of magnesium
and h’rnnmm steel dies will be needed.
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PILOT MODEL of Wheelon press is installed at Douglas Santa Monica plant.

The working pad i the roof of the
press 15 sotter ml:] has more elongation
than the conventional rubber [:hld This
meins that pressures on the side of the
block are as high as those on the upper
faccs.

Throw pads arc suggested to protect
working pad surface from the sharp
edges of the metal blanks.

Production runs with sheet of up to
I.in. thickness have been made with
the Wheelon press and the results have
been much better than the same work
on conventional presses.

Floor space for the Wheelon press 15
minimum; only an 5-ft, ceiling height
15 n:qum:r.] The only foundation neces-
sary 1s used to hrlng the press to work-
ing height.
> Future Plans—The size expected to
be most popular with buyers of the
press has a 36x120-in. bed. At rated
pressure of 5,000 psi.. this means n
rated total tonnage of 10,800. With
the possible 10,000-psi. pressure, press
tonnage is doubled to 21,600 tons.

Prototype bed permits 3-in.-high die-
block v.{:rLtng depths. T'hw. value
should be increased, says Wheelon,
and the most logical solution appears to

METAL BLANK of precut 758 aluminum
(top) is formed on Wheelon press by Kirk-
site block shown under the blank into parts
in lower half of picture.
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be a 4-m. depth on full-bed arca with a
removable section with maximum depth
of 6 1n,

Because of the metal saving in the
construction of the Wheelon press,
buvers will get the same total rated
tonnage as from a conventional press
for about one-tenth the weight of steel.
Cost of the new press is expected to
run between 20 and 30% of conven-
tional press cost for same capacity.

The Wheelon press will be manu-
factured and marketed under license
from Douglas by the Verson Allsteel
Press Co., Chicago.

USAF CONTRACTS

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

American Type Founders, Inc., Eligabeth,
M. J., printing presses, 11, 353,842,

Bascan Manufacturing Co., Indianapolis,
alreraft seats & cushions, £$9%6.771.

BEassick CUn., Bridgeport, Conn., commer-
cial hardware, $58,158.

Becco Sales Corp., Station E, Buffalo,
hydrogen peroxlde drum deposit, $158, 750,

Bell & Howell Co., Chicago, cameras,
284,414,

Bendix Aviation Corp., Bendix FProducts
div., South Bend, wheel and brake assembly,
$1,021,792.

Bolee Crane Co., Toledo, band saws, 300,
$91,199.

Buchshaum, 5, and Co., Chicago, bBaAg,
water, $283,454.

Carbide & Carbon Chemiecals Co., Union
Carhide & Carbon Co., 30 E. 42 5t., New
York, ethylene glycol, 43,875,

Cinelnnati Lathe & Tool Co.,, Cincinnoti,
lathes, 133, 3$564,985.

Consolidated Phote Engravers & Lith.
Equipment Co,, Chicago, height-finder film,
27. E43,089,

Consolldated Vultee Alreraft Corp., San
Diego, kits, £112 234.

Eagle Electrie Manofacturing Co., Ine,,
Long Island City, telegraph repeater, 500,
$127,103.

Eastman Kodak Co., Rochester, photo-
mechanieal film, $112.450; developing kits,
$32,765.

FEastern Rotocraft Corp.,, Willow Grove,

designers- -
roducers of
~ AIRCRAFT

¢ BI]MP[IHEHTS
AN Fittings

Special Fittings

Flexible Metal Hose Assemblies

Silicone Rubber Hose Assemblies

We will be pleased to quote on
all AN fittings and special air-
craft components. Write or phone
for further information.

AIRCRAFT COMPONENTS
| DIVISION OF
DUNBAR KAPPLE, INC.

1 MAIN OFFICE AND PLANT

405 M. River 5., Batavia, lllinois
Batavia 5400

SALES OFFICES

10 5. Union 51
Bay Shora, N. ¥,

432 Cass Avanue
Datroit, Michigan

Bay Share G161 Trinity 43580

127 Croaby Avenus 1819 Seavers Avenus
Boanmore, New York Dallaa, Texas
Riversids 5166 Waoadlawn 167G

4246 Transportation Bidg.
Cincinnati 15, Ohio
Garfiald 0612

1T Ninth Aye,, North
Seattle 9, w“h-nnl:nn
SEneca IEHI

. ] 1644 N, Drange Grove Ave. P. O. Box 1587
| Loz Angelsa, Californis Phosnix, Arizona
— ] Hempatead 3007 D-44ET

RUSCO for Safety Belts

Here is another example of Rusco Research, a
shoulder strap for every Rusco Salely Bell.

Good practice rnqlui:'u that safety bells be re-
placed periodically

Why don‘t you replace yours now with a
famous Rusco Safety Bell.

THE RUSSELL MAMUFACTURING CO.
Middletown, Conn.

Mew York - Chicogo - Detroit - San Froncisco

45



HIS FISHING TRIP WON'T BE
SPOILED BY GEAR WORRIES

He knows from past experience that his
gears will be produced as specified. He is
only one of hundreds of customers who
have Vinco working at capacity. They
know that the name Vinco is synonymous
with dependability — true yesterday,

today and tomorrow. These customers
also agree that Vinco has no peer in the
spline gage field. So if you require spline
gages or a gaging program, consult
Vinco at once.

MASTER GEARS

Master spur, worm
and helical gears, b
Vinco, are the ult-
mite in precision and
finish, Men who
know, have Vinco
muike their master
PEArs.

The Trademark of
Dependability

VINCO CORPORATION MILLIONTHS OF AN
9111 Schaefer Hwy., Detroit 28, Mich. INCH FOR SALE

'n., swash plate exelter, $24,845,

Foelipse=-Pioneer iy, Bendix Aviation
Corp., Teterboro, N. J., indicators, 16,663
en., £65.151.

Fairchild Alreraft div,, Falrchild Engine
& Alrplanc Corp, Hagerstown. Md., ailr-
craft, $70,000,

Fairchild Comern & Instrument Corp.,
§8-06 Van Wyck Blvd.,, Jamalca, Long Is-
land, N. Y., cameras, 1,249 ea., $100,000,

Fairchild Engine div,, Fairehild Engine &
Airplane Co., Farmingdale, L. 1., N. Y,
powerplant, 1,878, $2,230,1580,

Federal Alreraft Works, Minneapolis, ski
assemblies, 10, $75,6-45.

Federal Telephone & Radio Corp., CliTTomn,
. J.. transformers, rectifiers, 518, $106,627.

General Electric Co., Schenectady, N, Y,
indicator, 4,296, $76,272.

Goldsmith Bros. Smelting & Refining Co,,
Chicago, sliver anodes, sheet form, 200,000,
§182,420.

Gosiger, €. H., Machinery Co., Davion,
lathes, 85, &§977.221.

Gresr Hydreaunlies, Brooklvn, X, Y., stand
assembly, 335,400,

Hartmun FElecirieal Mfg. Co., Mansfield,
Cthio, relay, overvoltage, generator systenm,
13,702, $195,0a8.

Hewleltt Packnrd Co., Palo Alto, Calif.,
voltmeter, £42. 280,

Houston-Fenrless Corp.. Los Angeles,
processing muachine, 241, §1,026,50%,

Jack & Heintz, Ine, Cleveland, starters,
3,712, $1,05%.951 ; generators, 2,134, §1,100,-
347 : starters, F628,14%.

Keystone Watch Case  div., Riverside
Metal Co., Riverstde, N. J., indleator, 4,296,
01,004,

Kidde, Walter, & Co., Inc., 675 Main =t
Balleville, &, J., gun charger, 427 ea., $43,-
=204,

Kindred Aviation Corp., 4013 Pacific Ave,,
Burbank, Callf, transmitters, 150 ea., $75,-
0.

Kollsman Instroment Corp.. Elmhurst,
. Y., Indieator, airspeed, 1,338, $3a2,60%5.

Leland Electrie Co., 1501 Webster St
Dayton, inverters, 1,364 oa., 651,405,

Lewls Engineering Co., Naugiatuck, Conn.,
indicator, temperature, 2,636, $54,172; Indi-
rator, temperature, 3,632, §74,549 ; indicator,
tempaerature, £54, 465 ; leads, thermocouples
and harness, 137,604 ; indicator, tempera-
ture, 4,723, $205,257.

Dliver Corp., 400 West Madi=on St., Chi-
cago, maln fuselage, $512,000.

Pacifie Div., Bendix Aviation Corp., North
Hollywood, Calif.,, miscellaneous assemblies,
§50,000 : bladder nssembly, $72,310.

Parker Applinnce Co., 17325 Euclid Ave,
Cleveland, machinery & equipment, 33,200,-
0o,

Peer, Inc., 1200 Milton St., Benton Har-
bor, Mich., welders, 180 ea,, 3266,380,

Fioneer Parnchote Co., Inc, Manchesier,
Conn., parachutes, $117,576.

Regents Manufacturing Co., Ine., Downey,
Callf., hydraulic axle jack, £41,539K,

Hockwell Manufacturing Co., Delta Power
Tool div., Milwpukee, saw, band, woodwork-
ing, 103, 3137,817,

Rosenberg, H. 7., & Co., BEuffalo, aircraft
paris & équipment, 326,907,

Enmpsel Time Control, Ine., Spring Val-
ley, Ill., power unit, 3,086, $2,401,445,

=Spoifreit Elstad Machinery Co., Dayvion,
milling madc¢hines, 63, §1,071,766.

=outh Benid Lathe Works, South DEend,
lathes, 339, 603,730,

Starco Chemical Co., Houston, paint re-
mover, 63,400, £97.006,

Tulsn Alreraft Paris Co.,, Tulsa, heater &
packapge assembly, 500 en,, 59,000,

Waeo Alreraft Co., Troy, Ohlo, dome as-
semblies, turret, 100, $105,7T48.

Weston Electrical Instrument Corp., 614
Fralilnghuysen Ave.,, Newark, N. J., indl-
cator, 2,670 ea., 354,184 : indlecator, 3,951
ed,, $75,821; indicator, 5,450 ea., $110,259.

Alrborne Instr. Lahb. Inc,, Mineola, N. Y.,
indicator kit, $500,000,

AiResearch Mfg. Co., 9851 Sepulveda
Blvd., Los Angeles, spare parts, $151,852:
spares for turbine assys., $105,811: main-
tenance parts, $53,7987.

Alloya I'rods. Corp., 1045 Perkins Ave.,
Waukesha, Wis., coylinder nssy,, 740 ea.,
$136,900,

Aluminum Co, of Amerien, Pittsburgh,
Pa., aluminum sheeats, 4,350,000,
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MELE. I'A'JIV

Pressure Actuated
SWITCHES

Wherever

a system calls
for control,
actuated by

pressure changes,
there is a
MELETRON product
to handle

the job.

Specified
on the
Lockheed
F 94

Meletron pressure
switches are
known by the

cusfomers
they serve

MELETRON rovroewrion

Y30 NORTH HIGHLAND AVENUE, LOS ANGELES JB, CALIFORNIA

——

.' EW Eﬂ..: Enufng HHHA .Sﬁﬂﬂ'!e
‘ MSON 'ENGINEERING SERVICE, 708 Hemphill St., Fort Worth.
| _.,I'.l ENGINEERING & Sh‘l.EE Mentreal Airport, Dorval, Canada.

Scallop-Edge
Grinding Belt

Designed for automatic precision
grinding and finishing of jet turbine and
compressor blades in a single operation,
the new Scallop-Edge abrasive belt has
been introduced by Minnesota Mining
and Manufacturing Co., St. Paul, Minn.

The belt’s scallops curve around the
edges of the contact wheel, permitting
fillet areas to be polished on the wheel's
edge-contours. Previously, two separate
operations—foil grinding and root grind-
ing—were required. The belt cdn be
used on crowned, contoured or
rounded-edge wheels, or with shaped
back-up supports, either by machine
or by hand.

All standard abrasive belt construc-
tions are available on 15-day delivery,
the company says.

PRODUCTION BRIEFING

P AiResearch Manufacturing Co.'s cus-
tomer service department has been
moved to its own quarters in a 33,000-
sq. ft. building adjacent to L.os Angeles
International Airport.

» Chase Aircraft Co., W. Trenton,
N. J., plans gradually to transfer its
operations to Willow Run, Mich. Move
will provide additional space and closer
coordination with C-123B production
there.

» Lincoln-Mercury  division of Ford
Motor Co., has broken ground for Navy
J40 production plant near Romulus,
Mich. Facility is scheduled for comple-
tion next year.

> Mooney Aircraft, Inc., Wichita, is
stepping up Mite 18 plane production to
(Continued on page 521)
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THE LEAR VERTICAL GYRO INDICATOR approaches

the ultimate in design simplicity for flight attitude

indicators, The unique Pitch-Bank Erection System

reduces turn-error to a minimum, and the fast,

automatic initial erection requires no caging or attention from
the pilot. Its large spread presentation permits quick, easy

readings, so vifal in today's high performance aircratt.

NOW IN QUANTITY PRODUCTION, it is but one of many
LEAR Gyro instrument products resulting from close customer
coordination and the skilled application of the most
advanced principles of design, engineering

and precision manufacturing.

THE LEAR VERTICAL GYRO INDICATOR SYSTEM
has been developed by LEAR, INC, in co-ordination C
with the USAF and has been selected for many of 'f(::'_"'-;j_],;.hr

the high-speed jel aircralt now under construction, A
-,
\ o
.‘ - 14 B-1 Indicator LEAR LEADERSHIP in the electronics and ' L~ *'
d with type K-4 Conirol electro-mechanical field is reflected il

in the superior equipment used in foday's

advanced engine, airframe, and

missile construction.

'L EAR Jﬂﬂ.,-@lllllﬁrﬂlﬂﬂi MICHIGAN
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Colonial Airlines” slogan “Safety Is No Accident” is Pan American World Airwavs Atlantie Division
well proved in this outstanding performance record. chalked up this record in a single 3-year period. Pan
Colonial uses Flying Red Horse products, American uses Mobilgas Aireraft, Mobiloil Aero.

B-36's—world’s larzest and
|nmgt‘5t-r:1nging bombers—in
production by Convair for
the Air Force, use Flying
Red Horse products during
ey uhaI'_ununt tests.

New twin-engine Aero
Commander made record
flight with one propeller re-
moved—used Mobilgas Air-
craft, Mobiloil Aerol

Bob Faris, piloting Mooney
Mite in 1230-mile non-stop
record for midget planes,
proved economy of Flying
Red Horse products!

PACING AIR PROGRESS SINCE HISTORY’S

SOCOMY-VACUUM OIL COMPANY, INC., add Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION
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Flying Red Horse
Products
Help Set All Kinds of

New Marks !

o Tae Wright brothers at Kitty Hawk—to
Tﬂ.dmiral Byrd, Lindbergh, Amelia Earhart,
Wiley Post and other leading air pioneers—the
sign of the Flying Red Horse has meant record-
making performance and safety.

Todav’s pioneers, too, rely on this famous
sign for proved flight protection.

So take the tip... Whether voure out to set a
new record or take an easy-stage cross-country
flight, fill up with Mobilgas Aircraft, assure
smooth engine performance with Mobiloil Aero.
Theyre available at airports from coast to coast,
border to border!

FIRST FLIGHT!

MARERS.
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Mobilgas

AIRCRAFT
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YES, IT'S MODERN ENGINEERING ART

the art of fabricating Fiberglass ducts in shapes too
complex for conventional materials. Arrowhead Rubber
Company’s custom-built Airtron ducting, made of
fiexible rubber impregnated Fiberglass, offers many
advantages over metal. Ducts designed to individual
customer specification can be made to practically any
conceivable shape in experimental or production
quantities at cost savings frequently as much as 45%.
Tooling costs are reduced to a fraction — as compared
with metal. Costly metal forming, riveting,

welding and sealing are eliminated.

Airtron ducts offer other unique features. Weight
savings up to 50% are possible. Flexibility allows
crushing without damage and easier installation. They
are self-insulating, immune to vibration and corrosion,
can be made to close tolerances with metal fittings,
flanges and other features built in.

The Airtron duct shown above solved a cramped space
problem encountered in the design of a heavy bomber.
It’s typical of countless unusual ducting problems
which Arrowhead engineers specialize in solving,

WRITE FOR CATALOG
on Airtron and name of

nearest sales engineer.
Dept. A-400

AMETRON DUCTS

ANFCOEIL SILECOrE

BUNBED PRODUCTS DOWNEY, CALIFORNIA (Les Angeles Counity)

rest commercral manvloclurers ol presaian O rings; PeOrlER Fobe
reatars of silicone rubleer; ORIGINATORS of rebiber-Bheeglap duching.

(Continued from page 45)
meet increased demands. Deliveries are
being made to Strategic Air Command,
Aero Clubs, and negotiations are under-
way for a feet for forest patrol service.

> Precision Gears & Products, Inc.,
Paterson, N. ]., is making gears for the
Wright-built J65 Sapphire turbojet en-
gine for distribution among Wright and
Buick contractors. The hrm’s govern-
ment backlog is over $1 mullion.

»John B. Ruby Co., Burbank, Calit,
has secured 4,000 sq. ft. of new plant
and office space at 1023 South Flower
St., Burbank, including space for elec-
tronic assembly and test, warehouse and
parts stocking space for aircraft parts.

» Sprague Engincering & Sales Corp.,
Los Angeles, Calif.,, has moved mto a
new 20,000-sq. ft. facility. The com-
pany makes specialized aircraft test
equipment and products for general in-
dustry.

» Weber Showcase & Fixture Co. and
its subsidiary, Weber Aircratt Corp.,
have been awarded contracts by Douglas
Aircraft Co. for approximately $5 mil-
lion for all doors, including the nose
clamshells, on the C-124 Globemaster

transport.

Certificates
Of Necessity

Accelerated tax amortization for man-
ufacturers expanding their defense facili-
ties is granted by the government in the
form of certificates of necessity.

In the following list of recent certih-
cates, company name is given, followed
by product or service, cost of construc-
tion deemed necessary for defense ex-
pansion but of no likely civilian usc
after the emergency, and the percentage
of the expansion cost allowed for fast
tax write-off. Fast write-off permits prop-
erty to be depreciated in hve vears,

rather than 20-25 vears.

® Zul Machine Works, Inec.,, Lindenhurst,
L. L, M. Y., salreraft parts, 339,962, B0 5.

® A. Crescl and Sons, Ine., Vineland, X. J.
alreraft parts, $14,349, 80 <%,

® Empire Tool Products Co., Inc., New York,
alreraft parts, $9,697, 809%.

® Air Associntes, Ine., Marcuas ook, Pa.,
gircraft parts, $167.461, 755,.

® Etched FProducis Corp., Long Island City,
N. Y., glreraft parts, $46,149, 509%..

® Kearfott Co., Inc.,, Little Falls, . J., parts
for AF and Navy, $208,041, T09%.

® Continental-Diamond Fibre Co.. Newark,
Deal., alreraft parts, $30,715, 509.

® Aluminom Cooling Utensill Co., New
Kensgington, Pa., alreraft parts, $76,920,
G5 .

® ACF-Brill Motors Co., Philadelphla, alr-
craft parts, §60,622, 65%.

® Universal Lubricating Systems, Inc., Oak-
mont, Pa., aireraft parts, $22,888, 560,
® Kuchler-Huhn Co., Inc., Philadelphia, air-
eraft parts, $12,137, 80%.

® Continental Kubber Works, IErle, 'o., air-
craft and ordnance parts, $24 498, 509
$8.331, 50%.

® Frank G. Schenuit Rubber Co., BEaltimora,
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alreraflt tire testing, 543,914, BO9E.

® Falrchild Engine & Afrplane Co.,, Hagers-
town, Md., cargo airplanes, 398,761, 659%.
® Delta Alr Lines, Ine., Atlanta, air trans-
portation, 6,330,836, S0,

® Hydraulle FPress Mfg., Co., Mt Gilead,
Ohlo, alreraft parts, §330,000, 65%.

® Detrolt Harvester Co,, Parls, Ky, alrcraft
engine parts, $600,000, 7085,

® Lamb Electric Co., Kont, Ohlo, aircrait
components, 150,667, T59.

® Ciro Cameras, Inc., Delaware, Ohlo, air-
craft parts, $19,. 420, 80%.

® Jackson and Charch Co., Saginaw, Mich.,
alreraft and ordnance, §1558,350, S0%.

® Coloninl Machine Co., Ként, Ohio, aireraft
and ordnance parts, 332,000, 50 9%.

® Hoberts Brass Mfg. Co., Deétroit, aircraft
parts, $7,710, 309%.

® (ireat Lakes Mfg. Corp., Cleveland, alre-
eraft parts, $44.154, R0%.

® Advance Die and Tool Co., Cleveland, air-
craflt and ordnance parts, $19,.8587, 809,

® Holt Products Co., Holt, Mich.,, airecraft
and ordnance parts, $16.553, 6h%h.

® C and E Mfg. Co., Déetroit, afreraflt pares,
$0T.654, T5%.

® Maoore Drop Forging Co., Chicopes, Mass,
nireraft, $78.250, 75 %.

® Liherty Products Corp., Faormingdale, L.
I., M. Y., afreraft parts, §$81,330, 70%.

® Aluminum Co. of Amerlen, Massena, N.
Y., alreraft parts, 660,200, 65%.

® Shakespeare Co., Kalamazoo, Mich., alr-
ceraft Instruments, 319,747, T0%.

® The Barco Machine Produacts Co., Clave-
Iand, aireraft parts, §12.455, 80%.

® Nash-Kelvinator Corp.,, Kenosha, Wis.,
alroraft engines, £6,876,1150, 653%.

® Aeme Industirial Co., Chicagoe, alrceraft
part=, $71,836, B0,

® Mykroy, Ine., Horton Grove, T1L, airceraft
partz, $393,000, 405,

® The . A, Sutton Corp,, Wichita, wnir-
eraft parts, $138,000, 6569,

® Aluminum Co. of Amerien, Vernon, Cal.,
alreraft parts, $3673.500, 65%%.

® Moto-sway Corp. of America, South Fasa-
dena, Calif., alroraft parts, $23,040, 50%.
® Rohr Alreraft Corp., Chula Vista, Calif.,
alreraft parts, $41,738, 60 %.

® Grimley Engineering Corp., Glandale,
Calif,, alreraflt research, $11,409, B09%.

® Boelng Alrplane Co.. Seattle, afreraft,
$508,191, 657%,

® Lombard Governor Corp., Asland, Muass,
aluminum castings, $2,168,000, 65%.

® Aetna Steel Prodoeis Corp., Bridgeport,
(onn., spherical bearings for alreraft, $32,-
873, bb%.

® American Locomotive Co., Dunkirk, X. Y.,
alreraft parts, $¥31.,900, 50%.

® Whenaton Brass Works, Union, N, J., alir-
craft parts, £18,. 983, 6555,

® Schoek, Gusmer and Co., Ine,, Hoboken,
N. J., control units for copters, $171,207,
S0,

® Bendix Aviation Corp., Eatontown, N, Y.,
alreraft parts, $1.487,000, 659,

® Micro Balancing, Inec., Garden City Park,
L. I., N, Y., dvonamie balancing machine for
aireraft, $37.500, 456%.

® H. A. Wllson, Unlon, N, J., aircraflt parts,
£1,.215,000, 40%E.

® New Rochelle Precislon Grinding Corp.,
New Rochelle, N. Y., alrcraft partz, $47,949,
80 %.

® David Bell Co., Inec.,, Buffalo, N. Y., air-
craft parts, $§26,000, 805,

® Twin Conch Co. Alrerafi Div.,, Cheekto-
waegn, N. Y., afreraft parts, $60,000, 656%.
® The Rotary Co.,, Buffalo, aireraft parts,
£12,709, 65%.

® Dinl Light Co. of America, Brooklyn,
M, Y., afreraft parts, $560,000, 509 ; $49,400,
6555,

® Westinghouse Electrie Corp., Trafford,
Pui., alreraft pulleys, $425,000, 45%.

® Clary Multiplier Corp., Downington, Pa.,
airceraft parts, $11.520, 65 %.

® All Amerlean Alrways, Ime., Wilmington,
Del, aircraft parts, $29,373, T6%.

® American Machine and Metals, Sellers-
ville, Pa., alreraft parts, §200,000, 66%.

® Kennnmetal, Inc., Bedford, Pa., aircraft
parts, $224,700, 50%.

® Lord Mfg. Co., Erie, Pa., alrcraft parts,
$570,968, T09%,

® Hetherington, Ine., Sharon Hill, Pa., alr-
craft parts, $19,116, 75 %.

® Revere Copper & Brass, Inc, Baltlmore, |
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SYSTEMS FOR
AIRCRAFT

Aviation engineers look to

Cornelius for Aircraft Pneumatic Sys-

tems. A valued recognition which has de-

veloped from many years of specialized work
in this field.

When you specify Cornelius Pneumatic Equipment

you will obtain the benefits of years of engineering,

research and production experience gained in devel-

oping and building pneumatic systems for aircraft. You

are invited to contact or write us for complete infor-

mation.

THE CORNELIUS COMPANY
MINNEAPOLIS 1, MINNESOTA

"Pioneers in Pneumatic Systems
for Aircraft”

33



-'-——.-_-_

= -t
"-I"_"Iu-

The SmoothesiL o
DRIVE--- "'

Anle-l! ¥
o }’-;'—ﬂ'EIB_.
Sheurifype Flexible Couplings
Here is ﬂm bonded-rubber flexible cou-
pling service that you may need . . . the
result of analyzing specific coupling re-
quirements.

Lord Shear-Type Flexible Couplings
deliver the smoothest power because of
the torsional softness of elastic materials
stressed in shear. This softness cushions
the shocks of starting and stopping . . .
it prevents the transfer of shock loads to
bearings and gears places natural
frequencies beyond operating speed ranges

. acts as a mechanical fuse to discon-
nect equipment under overload or stall
conditions.

Lord Shear-Type Flexible Couplings
are engineered specifically for the work
they must do . . . they prolong the service
life of driven equipment . . . operate
quietly . . . need no lubrication . . .
prevent transmittance of noise between
. shafts . . . cannot be damaged by dust,
\ dirt, abrasives.

For smooth, noiseless, uniform
drive, there is a Lord Flexible Cou-
pling from 1/50 to 100 hp. @ 1750
r.p.m. that will pay you a handsome
profit.

Before selecting a coupling for your requirement
consult with your Lerd Engineer. Write or call—

I!‘

PHILADELPHIA 7, PENNSYLVANIA

725 Widener Building
LDcust 4-0147

DETROIT 2, MICHIGAN DAYTOMN 2, OHIO

7310 Woodward Ave. 238 Lalavyette Street
TRinity 5-8239 Michigan 8871

BURBAMNK, CALIFORMIA CHICAGO 11, ILLINOIS

233 South Third Street 520 N. Michigan Awve.
ROckwell 9-2151 Michigan 2-6010
CHaorleston B6-7481

MNEW YORK 16, NEW YORK DALLAS, TEXAS

280 Madison Avenue 1613 Tower FPetroleum
MUrray Hill 5-4477 Building
FHRospect 7896

ERIE, PENNSYLVAMIA

1635 West 12th Street
2-2286

I.'DFI'.D MANUFACTURING E\DMFAHT ® ERIE, PA e

: A

HEADQUARTERS FOR L
'VIBRATION CONTROL HﬂUHTIHEE
. . . BONDED RUBBER PARTS
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aluminum sheet for aircraft, $362,841, 50%.
® The Gilenn L. Martin Co., Middle River,
Md., alreraft and parts, $193.458, 70 %.

® Speclalties, Inec., Charlottesville, Va., air-
graft fire control systems, $3,473,586, B66%.
® Genernl Development Corp., Elkton, Md.,
alreraft parts, $75,000, 65%.

® United .un-mn -t'nrp. Sikorsky Alreraft
Div., Bridgeport, Conn., helicopters, §1,5383.-
200, T5%: $379,200, T0%: $1,T4E,904,
60 %5.

® Cliford Manufacturing Ceo., Waltham,
Masg., alreraft parts, 2156,680, 65 %.

® Melsel Press Mg, Co., Boston, aireraft
engine partz, 5600, 807,

® Parsons Tool Ine., Berlin, Conn., airaraft
parts, £14 835, 757%.

@ The M., B. Manufacturing Co., Neéw
Haven, Conn., aireraft parts, §75,5628, 80%.
® The Lewis Engineering Co., Naugatuck,
Conn., aireraft parts, $37.193, 65 %.

® E. A, Patten Co., Manchester, Conn,
aircraft parts, 78,000, 55 %.

® Plane Parts, Inec., New Haven, Conn.,
aireraft engine parts, 311,386, 307

® Joseph Pollnk Corp.. Boston, aircraft and
ordnance parts, 228,835, 65%.

® Specinl Maching Tool Engineering Works,
N. Y., alreraft parts, $41,224, 45%5.

® New York Gear Works, Richmond Hill,
N. Y., alreraft parts, §9.555, B0 %.

® Amerienan Locomotive Co., Dunkirk, N, Y.,
alreraft engine containers, $166,724, 60%%6.
® Magnus Tool and Die Co.,, Newark, N, [I.,
alreraft parts, $24.330, 80%.

® Anderson Alreraft, Ine., N. Y., nireraft
parts, $161.718, T0%.

® Bol, Ltd.,, N. Y. naireraft ecameras, $56,
BE6, T750%.

® Island Machine Co., Inc., Farmingdale,
M. Y., nircraft parts, $23.432, T6%

® B G. Adams, 5t. Louls, aircraft parts,
+15,000, 30%.

® Weston Elecirical Instroment Corp., New-
arlkk, N. J., aireraft navigational instru-
ments, 379,332, 65%%.

® Camloe Fastener Corp., Paramus, N. J.
aireraft parts, 276,000, 469 ; $5b5,T8T,
50 %%

® The Glenn L. Martin Co., Middle River,
Md., alreraft, $160,480, 65%.

® Heynolds Metals Co., Richmond, Va., air-
craft parts, 374,800, 6569

® Nutional Alirlines, Ine.,, Miami, alr trans-
portation, no flpures given.

® Plough, Ine,, Memphls, aireraft parts,
6. 850, 80T,

® American Alrmotlve Corp., Mlaml, over-
haul of alreraft engines, £4.900, 6579,

C-119 PARTS UNDERGO CHECK
A Fairchild Aircraft division powerplant
imstaller draws last-minute trim lines on one
of a batch of stainless steel baffle rings at
Hagerstown, Md. The rings form a fire seal
between the PEWA R-4360's combustible
forward section and the marze of fuel and
oil lines which lead into the rear of the
engine,
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NEW STANDARD D-C CONTROL PANEL
BUILT TO USAF EXHIBIT No. MCREXE22-89A

Here is the new standard d-c control panel. This
compact lightweight panel embodies outstanding
Westinghouse contributions to the regulation,
control, protection and maintenance of d-c air-
craft systems.

Many of the built-in features are the result of
successful use in other Westinghouse panel de-
signs . . . your guarantee of performance-proved
equipment.

The new panel is of the simple plug-in type
with a voltage regulator which can be quickly
inserted or removed. Vibration and shock
insulators are built into the unit around the
center of gravity.

Accurate generator selectivity in a multi-gen-
erator system prevents hazards of generator
over-excitation during overvoltage and overload
conditions. Special design in the field relay pro-
vides trip-free operation ... both mechanically
and electrically.

For further information, call your nearest
Westinghouse Office or write Westinghouse Elec-

tric Corporation, Aircraft Department, Lima, O.
J-03006

you caN 8E SURE.. ir 115

\%stinghouse

”
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NAVY AND RCA enginecrs examine their latest navigational radar. Photo at right shows complex interior of the equipment.

Navy Unwraps APS-42 Transport Radar

Renewed airline interest in radar focuses attention on
improved storm and terrain warning features.

By Philip Klass

The Navy has taken the security
wraps off its new AN/APS-42, the first
U.S. transport radar specifically de-
signed to warn of dangerous terrain and
hazardous weather.

The unveiling is well timed because
the airlines are currently investigating
radars to help them avoid turbulent
thunderstorms and dangerous terrain.

Produced by Radio Corporation of
America, the new APS-42 has an air-
line heritage. American Airlines played
1 major role in developing the original
specification for this first postwar trans-
port radar, based on tests of the World
War Il AN/APS-10 (Aviation WEEE
Apr. 14, p. 70).

The new radar is designed for ground
mapping (navigation) and for display-
ing ground radar beacons to permit
offset track flying. But its major inno-
vations are in the field of weather and
terrain warning.

» X-Band—Like its APS-10 predecessor,
the APS-42 is an X-band radar, operat-
ing at 9,375 me. It weighs about 175
Ib. uninstalled. Highlights are:

e Choice of two beams, one for map-
ping and beacon operation, the other
for terrain and storm warning.

56

e Peak power of 40-50 kw., comparcd
with the 10 kw. of the APS-10.

® Roll and pitch axis stabilization of
the antenna beam to prevent distortion
of the scope presentation during air-
plane maneuvers.

® Choice of three pulse lengths and
repetition rates for optimum operation
under different use conditions, such as
land-mapping, weather surveillance, and
ground-beacon interrogation.

Special Report —I

Before the year is out, airlines of
the United States are expected to
reach the long-awaited decision on
plans to 1nstall airborne radar.
This week the Navy is announc-
ing details on APS-42, a proven
t}rﬁe of radar for transport use.
These facts perhaps herald a new
era in transport operations. To
pave the way for an understanding
of this era, Aviation WEEK's
Avionics Editor has prepared a
series of special reports on air-
Enmf radar, of which this is the

rst.

® Choice of full or sector scan, the latter
to give better picture clarity during
short-range search.

¢ Quick-disconnect subassembly con-
struction to provide easier maintenance
by permitting rapid replacement.

» Long Awaited—The APS-42 has been
a long time coming. The Houston
Corp., Los Angeles, bid low and re-
ceived the production contract in 1947.
Today, there are hardly more than a
dozen APS-4Zs installed and in service.

In the interim, the radar has under-
gone three major redl:ai]gns to improve
its performance and reliability and to
reduce its weight. Several hundred sets
are currently being modified to incor-
porate recent design improvements.

Houston, which had had no previous
radar experience, found the APS-42 pro-
gram considerably more difficult than
anticipated. In the summer of 1950,
after the Navy had rejected and re-
turncd Houston's initial APS-42s, they
asked RCA to step in to give technical
assistance, Because the program was
already late, RCA had to suggest quick
fixes rather than consider a more com-
plete redesign.

By the fall of 1951, Houston (which
had then become the Houston-Feerless
Co.) decided they had had enough and
the APS-42 contract was completely
transferred to RCA, RCA is now pro-
ducing the radios in a newly constructed
Los Angeles plant.
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PENCIL BEAM eliminates ground clutter which is picked up by mapping beam.

* The Picture—Transport radar’s claim
to fame, and its uniqueness among
flight instruments, is its ability to pre-
sent to the pilot a picture of atmos-
pheric and terramm conditions beneath
and around him.

“Radar lessens the mental strain on
the pilot because of his psvchological
sense of ‘seeing,” " is the way Sam Saint,
former pilot-member of the AA radar
project, puts it. Saint now heads Air
Transport Assn’s Air Navigation and
Trafhc Control division.

The APS-42 is able to give the pilot
a better picture of potentially dangerous
terrain and weather than he got from
earlier radars. There are several further
improvements which were developed
too late in the Navy-AA test program
to be incorporated in the APS-4Z.

» Two Beams—The APS-42 presents
the pilot with a choice of beam t}'ﬂﬂsl
This gives the new radar one of its big-
gest advantages over the old APS-10
in terms of terrain and weather wam-
ing. These advantages are best ex-
lained in terms of the older fan-shaped
am used for ground mapping and
beacon operation on both radars.

When radar 15 used for ground map-
ping, earth, water, buildings, etc., are
distinguishable from each other largely
because of different intensities in lif;;ﬁi:ir
signal return or echo. This requires that
roughly equal intensity echos be re-
ceived from similar objects regardless
of their distance from the plane.

This can be accomplished by laying
down a uniform electric field intensity
along the earth’s surface, independent
of the distance from the antenna. To
provide this equi-intensity illumination,
the radar antenna forms a fan-shaped
beam whose energy varies as a function
of the angle from the horizontal to the
ground.
> Plan View—As the APS-42 antenna
rotates in azimuth, the radar scope (now
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called the range-azimuth indicator—
RAI) paints a plan view of the terrain
illuminated by the radar mapping beam.
Roughly 120 deg. of rear hemisphere
coverage is blanked out by the fuselage
when the antenna i1s installed in the
plane’s nose. The plane's position is
shown as a small bright dot, called thc
“main bang,” normally located at the
center of the RAL

This %’Gundmapping fan-shaped
beam can be used to search for danger-
ous terrain and weather by using a re-
mote control to tilt the antenna and
its beam skyward. This technique, al-
though used with the APS-10, is not
too effective.

Echos from ground terrain can mask
or completely hide cchoes from clouds
located the same distance from the
plane. Furthermore, since the radar
provides no information on the eleva-
tion or altitude of the Echning obiject,
the pilot can’t tell whether he’ll hit or
miss it if he continues at his present
flicht altitude.
> Pencil Beam—The answer to these
problems is the APS-42's thin pencil
beam which is usuallv aimed approxi-

mately horizontal or slightlv below. The
beam illuminates only potentially dan-

serous objects or precipitation, which
means those at or near the plane’s own
altitude.

Thus the pencil beam largely elimi-
nates echos from low terrain at those
times when the pilot is solely interested
m seeing potentiallv dangerous storms
or terrain at his flicht altitude. Low-
level radar energy from side-lobes to the
main beam could produce faint “ground
clutter” but RCA says the APS-42 beam
has acceptably low side-lobes.

If the pilot spots a thunderstorm at
his present flight altitude, he can tilt
the antenna and its beam to search for
storm-free airspace at other altitudes.

The size of the pencil beam produced
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"ENGINEERS —

LOOK TO THE FUTURE

WITH

NORTH AMERICAN

The engineering department that con-
sistently produces the “best” at the right
time—B-25, F-51, T-6, now the F-86
Sabre jet series, AJ-1, FI-1, FI-2, T-28,
B-45—offers engineers a real opportun-
ity to become a part of the advance idea
teams that are designing today for to-
morrow and the future of aviation. Be-
come a part of the outstanding aircraft
engineering group in the aircraft indus-
try by writing for complete information
on career opportunities at North
American. Please include a summary of
your education, background and expe-
rience.

North American Extras—

Salaries commensurate with ability and
experience » Paid vacations » A grow-
ing organization = Complete employee
service program = Cost of living bo-
nuses * Six paid holidays a year « Fin-
est facilities and equipment = Excellent
opportunities for advancement « Group
insurance plan * Sick leave time off »
Generous travel allowances « Em-
ployees Credit Union » Educational re-
fund program » Low-cost group health,
accident and life insurance » A com-
pany 24 years young.

|
[ § |

CHECK THESE DFPDHTU‘HITIES
at North American

Aerodynamicists
Stress Engineers
Aircraft Designers and Draftsmen [

Specialists in all fields of
aircraft engineering

Recent engineering graduates

Engineers with skills adaptable to
aircraft engineering

NORTH AMERICAN
AVIATION, INC.

North American Has Bullt More Alrplanes
Than Any Other Company In The World

Engineering Personnel Office
Los Angeles International Airpert
Los Angeles 45, Calif.; Columbus 16, Ohie

58

e——

AS PLANE NEARS dangerous terrain, warning shadow first appears topside on radar scope.

If no evasive action is taken, terrain echo will invade safety circle.

by the APS-41's 15-in. diameter antenna
is about 6 deg. The pilot can switch
from this beam to the mapping beam
or vice versa using a remote control
which rotates the antenna dish 90 deg.
about the center of the dish. When
the barrel-stave-shaped grid on the an-
tenna dish 1s 1in a honzontal posihion,
it detlects energy downward to produce
the mapping beam. When the gnd is
vertical, 1t has no effect on beam
geometry and so produces the pencil

beam.

The APS-42's pencil beam gives the

radar three major advantages:

® Ground terrain echoes which might
hide storm echoes are largely eliminated.
® Radar range is increased because the
energy is concentrated.
® A safety circle is created on the RAI
which provides positive warning to the
pilot when the aircraft is mn danger of
terrain collision.
» The Safety Circle—When the pencil
beam is used, the “main bang” on the
RAI is normally surrounded by a dark
area of no radar echo, called the “safety
circle.” This area shows the safe, clear
airspace around the plane at or slightly
below its altitude (depending upon
beam tilt angle). Safe airspace directly
ahead of the plane is shown in the 12
o'clock position on the RAL

Within the safety circle, a small circle
is formed by antenna “spill” energy
which echoes from the ground directl
underneath. The diameter of this “al-
titude circle” is a rough indication of
the plane’s height.

Around the safety circle area may
lie some ground clutter—echoes from
main beam side-lobes. Beyond that

are the important radar echoes from
main beam illumination.

If these radar echoes come from ob-
jects considerably below the plane's
altitude, as the plane flies toward them
the harmless bnght terrain echoes move
toward the dark safety circle. When
the terramn loses its radar illumination,
the terrain echo disappears—merging,
so to speak, with the sarety circle area.

Potentially dangerous terrain at or
near the plane’s altitude will continue
to be illuminated by the main beam as
it approaches the plane. Hence, a bright
echo will “invade” the dark safety circle
arca. That is posihve warning to the
pilot.

From the RAI picture, the pilot can
tell whether he can find sate airspace
on some other heading at his present
altitude. If he must climb out, the
RAI will indicate when he has reached
a Hight altitude sufficient to clear the
obstacle. At that point the terrain echo
in the 12 o'clock position on the RAI
will disappear.
> Advance Wamning—A pilot will nor-
mally be able to identify mountainous
terrain echoes long before they invade
the safety circle. Knowing that his is
in a2 mountainous area, he will check the
periphery of his RAI periodically for
the ftirst appearance of the characteristic
“shadow™ in a normally bright echo
area. The shadow can mean high ter-
rain which is shielding the terrain in
back of it from radar energy—hence no
echo.

When such a shadow first appears
along his flight path, the pilot Eas at
least six or 20 minutes advance warn-
ing—depending upon whether the range
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SELECTED BY THE

ARMED FORCES
FOR RECORD-SIZED PRODUCTION CONTRACT

Among the many features of the
new AC-171 is the exclusive

one-piece insulator — which
eliminates the
possibility of down-
ward flashover from contact

point to ground.

It also facilitates the cleaning

of the terminal well, because it
eliminates the dirt trap between the core
insulator and the shielding barrel insulator.
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INFORMATION
on positions at

NORTHROP

Northrop Aireraft, Inc. is engaged
in vitally important projects in
scientific and engineering
development, in addition to aircraft
production. The program is
diversified, interesting and long-
range. Exceptional opportunities
await qualified individuals.

The most responsible positions
will go to top-caliber engineers
and scientists. However, a number
of excellent positions exist for
capable, but less experienced,
engineers, Some examples of the
types of positions now open are:

ELECTRONIC PROJECT ENGINEERS...
ELECTRONIC INSTRUMENTATION
ENGINEERS...RADAR ENGINEERS...
FLIGHT-TEST ENGINEERS...

STRESS ENGINEERS...

AERO=- AND THEERMODYNAMICISTS...
SERVO-MECHANISTS... POWER-PLANT
INSTALLATION DESIGNERS...
STRUCTURAL DESIGNERS...
ELECTRO-MECHANICAL DESIGNERS...

ELECTRICAL INSTALLATION
DESIGINERS.

Qualified engineers and
scientists who wish to locate per-
manently in Southern California
are invited to write for further
information regarding these
interesting, long-range positions.
Please include an outline of
your experience and training,

Devastating armament, advanced search and navigation
equipment and high speed make the Air Force's new Northrop
F'-89 Scorpion a powerful defensive weapon. Like the
Northrop Black Widow P-61 of World War II, the Scorpion
was designed from the outset to do a specialized job superlatively
well. This new all-weather interceptor is another product of the
long experience of Northrop's top designers and craftsmen,

NORTHROP AIRCRAFT, INC.

Allowance for travel expenses.

Address correspondence to
Director of Engineering,
Northrop Aircraft, Inc.

i"l._'u

1021 E. Broadway, ——— ﬁ.
Hawthorne, California \ HAWTHORNE - CALIFORNIA
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PIONEER BUILDERS OF NIGHT AND ALL-WEATHER FIGHTERS
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HERE'S HOW THE TEST FEATURE WORKS —

When the test switch in the pilot’s compart-  Practically every major air line in the U. 5. A.
ment is energized, a thermocouple current depends on EDISON fire detection. Send for
passes through each detector in the circuir. free Bulletin AW 6-3003,

This guarantees the integrity of the circuir
and the detectors themselves. And since the
test current is generated by a sealed-in-glass
thermocouple, the system check simulates
actual fire conditions with complete safety.

_ Q Edisona
EDISOM .--_,,- INCORPORATED

Fire Detector

Instrument Division
51 Lokeside Avenue, West Orange, N. ).

MANUFACTURERS OF Elecirical Retistance Bulbs,
Temperature Indicating and Alarm Systems,
Sealed Thermostats.

YOU CAN ALWAYS RELY ON EDISON
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THE INDEPENDENCE now uses APS-42,

sctting of the radar is 30 or 100 mi.
(The 200-mi. range is normally used
only for ground beacon interrogation.)

[f the pilot were reasonably certain
there were no mountains in the area, he
would suspect the shadow was a non-
echoing lake. But he would proceed
cautiously, watching to see if the bright
echo in front of the shadow invades
his safety circle,

The time available for the pilot to
take corrective action after invasion of
the safety circle will depend upon the
plane’s altitude, speed, and the beam's
tilt angle. But even under worst con-
ditions, the safety circle provides suffi-
cient time for evasive action,

» Storm Waming—The radar echo from
precipitation is a nuisance in some mili-
tary radars because it masks small echoes
trom other aircraft. But this precipita-
tion echo 15 the basis for radar’s use-

|
“Terrific¢’

Enthusiasm of MATS pilots for
radar is “terrific,” Lt. Col. L. ]. Hip-
son, chief of MATS communication
division tells Aviation Weex, Hipson
is also an Air Force pilot and former
airline pilot.

Observers consider this significant as
it is based largely on the performance
of the old APS-10. But the utility of
even the APS-10 for weather sur-
veillance is pointed np by an example
Hipson cites. In 1945, Brig. Gen.
Haywood Hansell, using the APS-10,
picked a smooth fighter path
throngh a “storm” in the Caribbean.
Upon landing Hansell learned that
he'’d flown through a full-ledged
hurricane.

Radar is so vital for navigation in
Arctic regions, Hipson says, that “no
MATS plane is acceptable for Arctic
operations unless its radar is func-
Honing,"
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fulness as a weather prognosticator.

The pencil beam, so effective for ter-
rin warming, 15 equally useful in storm
warning for the same reasons.

The radar echo intensity from pre-
cipitation is proportional to the size of
the raindrops (6th power of their
diameter) and their concentration. Both
of these are measures of storm intensity.
(The echo intensity is also a function
of radar wavelength and beam dimen-
sions, both normally fixed for a par-
ticular radar.)

At the fringes of precipitation, where
randrop size 15 usually small and the
drop concentration 15 light, the RAI
shows a light hazy echo fringe around
the more solhid storm center. To spot
heavy precipitation, the pilot adjusts
his AP5-42 receiver gain so that only
the most intense rain areas of the storm
show up; he then flies to avoid these
storm cores,
> Intensity or Gradient?—There is some
data which indicates that the degree of
turbulence 1 a  thunderstorm isn't
necessarily related to the intensitv of

Collins Radio Co.'s Twin Beech demonstra-
tor for new integrated fight system and
firm’s radio equipment bristles with a variety
of antennas; (1) localizer and VOR, (2)
VHF communications, (3) radio compass
loop, (4) new VHF communications, (5)
radio compass “sense’” antenna. Hidden is
still another antenna, located in the nose
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ramnfall. Ramfall gradient 1s the real
villain causing turbulence, American
Airline’s later tests led them to con-
clude, at least tenatively. In an area
where rate of change of rainfall rate
(gradient) changes rapidly, they found,
a plaine will usually run mto severe
turbulence.

Since rainfall gradient 1s not directly
discernible on the radar RAI without
much “playing around”™ with the re-
cever gain, p::rh:lp:i the safest practice
with the APS-41 is to fly around the
storm, 1f possible. But this isn’t always
practical, particularly for airliners in
terminal areas where converging airlanes
prevent much maneuvering. It will be
even less feasible in jet transports where
fuel consumption is high.

In their Navy tests, AA hit upon a
novel method of displaving ramnfall
gradient on the RAI, If gradient 15 the
important criterion of turbulence, this
feature would permit a pilot to pick
“soft spots” through a storm instead of
flving around it.

The new technigue, called iso-echo

COLLINS DEMONSTRATES ITS DEMONSTRATOR

for 1LS-ghdeslope. The cockpit has a dnal
installation of the company’s new flight sys-
tem. Top arrows point to approach horizon
which presents airplane attitude and com-
plete information needed for an ILS ap-
proach. Lower arrows point to course indi-
cator which displays magnetic heading and
a pictorial presentation of plane position.

AN/APS-42

Operating Characteristics
Ranges .... 5, 10, 30, 100, and 200

naut. miu.
Range Markers. ... ..2, 5, and 25 mi.
R-F Operating Frequencies
Transmitting . ...9,375 (£535) me.
Recewving (search).9,375 (£55) me,
Receiving (beacon).9,310 (=1) mec.
Peak POWEE , o onuisnanans 30 kw.
Pulse Repetition Rate and Length
search (3, 10, 30 m)
00 pps.*, 0.75 micro-sec.
search (100, 200 ma1,)
200 pps., 3.5 micro-sec.
Weather (all ranges)
200 pps., 3.5 micro-sec.
Beacon (all ranges)
300 pps., 2.25 mucro-sec.
(*Pulses per second)
Pencil Beam Dimensions:
Approx. 6 deg. in horizontal plane;
7 deg. mm vertical plane, measured
between half-power points.
Antenna Scan Rate:

—
A
-
4

Full Sector

Scan Scan
3, 10, 30 mi. . 40/min. 90/ min.
100, 200 ma. . 153/min.....33/min.
Weipht . .....q00d Approx. 175 Ib.

Power Consumption
1,000 va.,, 400 cps.,, 115 v;
200 watls, 28, d.c.
Indicators (2)..... .. 5-in. CR tubes

contouring, was developed too late to go
into the APS-42. The military have
adopted a “wait and see” attitude as
far as backhtting the feature into their
APS-42s.

However, the airlines may insist on
iso-ccho contouring in any radar they
buy. Operating details of this new
technique will be discussed in the next
article m this serics.

P Storm or Mountain?—A  problem
arises because raindrops absorb consider-
able radar energy as well as reflecting
some of it back to the antenna. Be-
cause of this attenuation, the radar

beam cannot push through heavy pre-

cipitation, and this creates a shadow in
back of the bright storm echo.

If the pilot is flying in a mountainous
arca, and if the precipitation attenua-
tion is heavy, the storm echo in front
of the shadow can look like a mountain
ridge with its characteristic shadow. If,
in addition, the storm has heavy rain-
fall throughout, giving a solid-looking
ccho, the pilot may be unable to dis-
tinguish a storm from 2 mountain.

In their Navy tests, AA devised a
technique for effectively discriminating
between storm echoes and mountain
cchoes. The method required the nor-
mallv horizontal polarization of the an-
tenna beam to be momentarily changed
to circular polarization. But like iso-
echo contouring, this technique came
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The U.S. Navy's newest and mightiest

BATTLESHIP

The Navy’s newest turboprop powered
airplane, the North American XA2J-1 is
equipped with two Aeroproducts dual rota-
tion turbine-propellers. This airplane of
undisclosed range and bomb load capacity
is one of the Navy's most formidable
weapons. And again the Navy has selected
Aeroprops for the largest and most power-
ful carrier-based aircraft in the world today.

another turboprop

These Aeroproducts turbo propellers
convert the tremendous horsepower of the
two Allison T-40 engines into the thrust

which carries this A-bomber to its target.

Aeroproducts engineers—the same men
who developed the propellers for this giant
Navy plane—are ready to help you with
any propeller problem.

AEROPRODUCTS DIVISION * GEMERAL MOTORS CORPORATION

assignment for AEROPROPS

eroproducts

»= DAYTON, OHIO
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too late for the APS-42.

IHere 15 another feature which the
airhnes wall Prubuhly want in any radar
they buy. It will be discussed in more
detail in the next article in this series.
» Behind The Storm—The strong at-
tenuation of radar energy by rain raises
the dangerous prospect that a mountain
may be lurking behind a thunderstorm
without giving a warning echo on the
RAI. A partial solution to this problem
15 to increase radar power.

TI'he peak power of 40-50 kw. used
m the APS-42 1s a four-fold increase
over the old APS-10. This should in-
crease clear-weather range by about
40%. How much it improves the

APS-42's stonin penetration abilities re-
mams to be seen.

> Beam Stabilization—Roll and pitch
axis stabilization of the APS-4. beam
represents a considerable advance over
the unstabilized APS-10. Of the two
axes, roll stabilization is the more im-
portant, particularly for ground map-
ping and beacon navigation,

Without stabilization, the RAI pic-
ture becomes unintelligible when the
airplane banks for a turn, skewing the
beam proportionately. With stabiliza-
tion, the pilot can monitor his turn by

watching the RAI and know exactly

when to level out.
In the APS-42, roll axis stabilization

For VIPs

Maj. L. C. Hanson who flies

Gen. Vandenberg and other VIPs in
a MATS Constellation equipped
with the APS-10 is a radar supporter.
He tells Aviarion Week that “we
can go right through line squalls
with hardly any turbulence.”

Major Hanson and his navigator,
Capt. Jack Heshishian, who operates
the APS-10, praised its navigational
usefulness in areas where the terrain
is dangerous and radio aids are not
reliable. Approaching Athens, Greece,

AIRCRAFT

il

DEPENDABLE DELIVERIES OF YOUR
AIRCRAFT TUBING REQUIREMENTS

Let us send you our list of nearby stocks—
just write, phone or wire,

Government Specification
Tubing Always in Stock

L
5.A.E. X-4130 AN-WW.T-8500
5.A.E. 4130 AMN-T-69
3.A.E. 1025 AN-WW.T-846
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SER\H:E Steer Company

1435 Franklin Street
Detroit 7, Mich.

WOODWARD 2-9350

2442 Hunter Street
Los Angeles 21, Calif.

MICHIGAN 1423

from the west with high mountams
on either side of the Gulf of Patras
and Corinth, Hanson says, "we can
make a confident straight-in let-down
using our radar.”

of the beam is achieved by physically
rotating the antenna dish and its wave-
guide through an angle proportional to
the plane’s bank angle.

Pitch stabilization is a more debat-
able teature. It takes out momentary
pitching movements of the plane with-
out displacing the beam. But pitch
stabilization is not absolutely necessary
to correct tor long-period changes in
the plane’s pitch angle. The antenna
tilt control can be used manually to
adjust the beam pitch angle.

In the APS-4. design, where roll

stabilization 1s required, the pitch sta-
bilization adds little in the way of cost
or complexity.
» New Suppliers—\Vith AFS-42 installa-
tions planned for all four-engine mili-
tary transports, Bendix Aviation’s
Pacific division and Allen B. DuMont
Laboratories are setting up to produce
the new radar. The Navy buys all
APS-42s used by the military, although
the Air Force gets most of the sets.

DuMont supplies the Navy with
APS-4IBs and Bendix supplies the
USAF with APS-42As, with RCA turn-
mg out APS-42s for the USAF. The
Bendix and DuMont units have slightly
different internal “packaging” and lay-
out from the RCA sets. However, major
assemblies, such as the antenna, syn-
chronizer unit, etc,, are operationally
mterchangeable, regardless of the manu-
facturer.

RCA expects that the current re-

| design, in production since April, will
| give the performance and reliability the

military have been seeking. Certainly
the design will have benefited from the
considerable field experience obtained
in service tests of a dozen of the earlier
Versions.

A “new school” of thinking among
airline radar experts rejects the APS-42
as unsuited for airline use. Their rea-
sons, and the characteristics of the new
airline radar they want will be discussed
in next week's article.

AVIATION WEEK, May 12, 1952

EQUIPMENT

DOUGLAS DC-6A’s 25,000-1b. capacity helps build Slick Airways' business as . . .

BIG LOADING DOORS make shipment of heavier and bulkier freight easier.

DC-6As Boost Slick Cargo Volume

Carrier now flying more and more heavy machinery as
each new freighter ups business 600.000 ton miles.

By George l.. Christian

Burbank, Calif.—The Douglas
DC-6A is slowly but surely changing
the character of Slick Airways’ freight
operation. Large and heavy shipments,
including machinery, are providing an
increasing share of the carrier’s busi-
ness, shifting the emphasis from flowers
and clothing.

The growing diversification of cargo,
the new customers and new markets
will help stabilize its business, Slick
feels, reducing seasonal freight fluctna-
tions.

Reason for the change is the per-
formance of this first designed-for-the-
purpose air freighter to see service in
the U. S. Its 28,000-1b. capacity and
large loading doors make the handling
of heavy, bulky equipment feasible. In
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addition, it offers greater speed, long
range, and controlled temperatures and
ressurcs in the cabin.

Big Shift—Impact of the DC-6A on
the carrier’s overall business is indicated
by the fact that Slick’s cargo business
has climbed about 600,000 ton miles
with the addition of each of its threc
DC-6As. Three more of the freighters
will be delivered in the first quarter
of 1953.

How the new plane is changing the
nature of Slick’s shipments mav be
gathered from this:

* Flowers and other lightweight com-
modities now make up only 25% of
the company's eastbound business,
where they used to represent 50%.
(But the total volume of flowers carricd
has gone up.)

® Heavy machinery, clectronic equip

ment, pharmaceuticals and machine
parts have displaced clothing from first
place in westbound shipments.

Shick says much heavy machinery can
be shipped safely by air without heavy
and expensive shipping crates. Thus a
customer often may get the advantage
of airfreight’'s speed at a lower cost
than he would pay for ground trans-
portation.

» Big Pack—5hick ofhcials claim to have
carried the heaviest single airshipment
ever, They stuffed a 32-ft. tie rod
weighing 25,000 1lb. in a -6A and
hauled it from Philadelphia to Burbank
{'wcrnith with one stop in Kansas City.

And Slick points out that increased
takeoff weights soon to be allowed for
the four-engine freighter will extend
the ship’s capabilitiecs. A maximum
gross takeoff weight increase from 100,-
000 1b. to 102,800 will be allowable
with the R2800CB16 engines as soon
as the existing (but to date inoperative)
reversible propellers are put into use.
A further increase to 107,000 1b. is ex-
pected when the engines are used as
-CB17s (this simply means using a fuel
of 108 octane rating or better without
any modification to the engines). Re-
sult of such increases in takeoff weight
will be that Slick can operate Burbank-
Chicago or return nonstop, over-flying
Kansas Citv.

(The fArst DC-6A delivered to Slick
is restricted to 100,000 1b. because of
structural considerations.)

Index of why the plane is so popular
with Shick is this performance, which
Slick thinks 15 a record: from May to
October, 1951, and with a limited sup-
ply of spares, the airline completed all
scheduled coast-to-coast trips without
missing one. The schedule was three
roundtrips a week.

* Around the Shop—A tour of Slick’s
main overhaul facilities in Burbank re-
veals many interesting facets of a freight
airline’s operations and the ingenious
ways some problems are licked.

® Crash net. Crews need maximum
protection when a freighter crash-lands.
In case of sudden stoppage, heavy cargo
can tear loose from its tie-downs, crush
through the forward bulkhead and
into the flight crew. Slick’s way of pre-
venting this is to install a crash net
against the rear face of the bulkhead at
Station 122.

Steel cables radiate inward from
about twenty attachment points around
the fuselage and attach to a central
heavy steel ring about 15 in. in di-
ameter, Four concentric circles of
heavy webbing complete the structure.

The crash net, stressed for a 30,000-
Ib. load at 6G, will cushion forward-
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...the ideal time to

ENGINEER SPEED NUT
Savings into your product

®

Take full advantage of SPEED NUT economy and perform-
ance, design SPEED NUTS into your product. Here's why. ..

1. SPEED NUTS simplify design problems through low-
profile, one-piece construction and multiple-function

characteristics.

2. There are thousands of low-cost Standard SPEED NUTS

—saving cost of special-design
fasteners.

3. The double-locking SPEED NUT
principle of Spring Tension Fast-
ening can best be adapted to your
design requirements.

Write today for samples and details
on sizes and prices. Tinnerman Prod-
ucts, Incorporated, Department 12,
Box 6688, Cleveland 1, Ohio.

Distributors: Air Associates, Inc.,
Teterboro, New Jersey.

Let the SPEED NUT
Principle save you
TIME, WORK, DOLLARS
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SIZE OF CARGO Slick’s DC-6As can han-
dle is given by this cross-reading table.

sliding load, then cinch in the fuselage
at cable attachment points before al-
lowing cargo to move into the cockpit.
The tuselage will break, but the crew
stands a good chance of walking away.

Also, Slick loads its cargo right up to
the forward bulkhead, to prevent load
from gething a “running start” in case
of sudden stops.
® Door sills. Loading heavy cargo into
the DC-6s caused damage to the door
sills.  This is serious in a DC-6A
because it is pressurized and any sub-
stantial damage creates cabin pres-
surization leakage. At maximum cabin
pressure differential, 19.5 tons pushes
against the doors.

So Slick engineers devised a sill pro-
tector consisting of two 3-in. plywood
boards mounted at right angles to a
heavy aluminum flange running the full
length of each door. The sill protectors
are hinged to fold out and down, guard-
ing the side of the fusclage from fork
lift and tractor during loading, then
folding into the fuselage so doors can
close tightly. The airline thinks it is a
simple but strong method of protec-
tion.
¢ Floor worry. In common with other
freight carriers, Slick needs strong but

lightweight floors. Heavy cargo tcnrs
up even the best flooring material.

“INot that the original floors did not do
what Douglas said they would do,” said
a Slick engineer, “but we simply have
to have sturdier floors without an un-
reasonable weight penalty.”

First flooring tried was a paper lami-
nate cemented to aluminum, like lino-
leum. The laminate gave good abrasion
resistance, but the Hoor was not stiff
enough and deflected under load. So
the laminate cracked and broke up.

Plywood floors 4 in. thick were tried
but splintered, Replaced with 4-in. ply-
wood, they hold up. But the weight
penalty is about 850 1b. per plane.
e Interior lining. 'The |1'|'?.;|1§E' of the
fuselage now is lined with a fiber glass
laminate called “V" board. It gives
good service and is quite puncture-
resistant. But it weighs a lot. Slick
could save 650-700 Ib. by using it only
up to window level to protect the fuse-
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HYSTER'}

King of Lift Trucks

150
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"HYSTER Lift

t Trucks

handle materials faster, cheaper in the

AVIATION INDUSTRY
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Hyster 20 (2000 Ib. copacity)

Hyster fork-type Lift Trucks, Turret Trucks, Sirod-
dle Trucks® and Korry Krones®™ heve capacity
ranges from 1000 lbs. to 30,000 lbs. Soid and

serviced by Hyster deolers around the world,

" AVIATION FIRMS like the ease with which the Hyster 150
can be adapted to their operations. Speedy and powerful.
Great maneuverability—equally efficient on inside or out-
side work. Pneumatjc tires. 15,000-lb. capacity. Several
heights of lift available.

SIMPLE TO OPERATE—EASY TO SERVICE. Conventional
controls. Comfortable, form-fitting seat. Overhead guard

protection. Excellent visibility...Truck is designed to make
easy all inspection and service operations.

SEE YOUR HYSTER DEALER for a demonstration and list of
owners. Or write for literature,

HYSTER COMPANY

THREE FACTORIES

2902-84 N.E. CLACKAMAS, PORTLAND 8, OREGON
1802-84 NORTH ADAMS ST., PEORIA 1, ILLINOIS
1010-84 MEYERS STREET...DANVILLE, ILLINOIS




o rareew - 1 TR | »
1L et e

BT - e e

i L -
This HUP-1 type helicopter is a product of Piasecki Heli-
(A) copter Corp., Morton, Pa. A leader in the development
and manufacture of helicopters, Piasecki is now build-
ing the world’s largest craft of this type, designated the
XH-16 by the U. 5. Air Force.

Forged nickel alloy steel rotor hub and spar tubes of a

(B) Piasecki helicopter. Nickel alloy steels, heat treated to
provide an optimum combination of strength, toughness
and wear-resistance, are used for these and other major
components,

The good performance of Piasecki Helicop-
ters attests to the dependability of nickel
alloyed steels for transmission shafts, rotor
hubs, spar tubes, drive shafts and other
vital parts.

Type 4340 nickel-chromium-molybdenum
steel, having 180,000 p.s.i. minimum tensile
strength, is used for some 90 per cent of the
forged components as well as for many
parts fabricated from bar stock.

Transmission gears are made from type
3312 steel (314 9% nickel—-114 9 chromium)
to assure a strong, tough core along with a
hard, wear-resistant case after hardening.

Practically all bolts for these craft are
type 2330 steel containing 3149 nickel,
heat treated to provide 125,000 p.s.i. mini-
mum strength with toughness.

Fire walls, oil tanks, exhaust collectors
and allied parts that must combat corrosion
and heat utilize A.LS.I. Types 302, 321, or
347 stainless chromium-nickel steels.

Also, in producing the Continental
R-975-34 and the Wright Cyclone R-1820-
76A...engines that power Piasecki helicop-
ters...it is common practice to use erank-
shafts, connecting rods, gears, bolts, studs
and various other parts made from heat
treated nickel alloy steels, for maximum
assurance of safety and dependability.

At the present time, the bulk of the nickel
produced is being diverted to defense.
Through application to appropriate au-
thorities, nickel is obtainable for the pro-
duction of engineering alloy steels for
many end uses in defense and defense sup-
porting industries.

EMELEM OF SERVICE

THE INTERNATIONAL NICKEL COMPANY, INC. wew'ores. w.x
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CRASH NET is designed to protect crews from forward-sliding heavy cargo.

lage sides, and replacing it across the
top of the cabin with lighter stuff.
Froblem i1s that “V" board serves as
fuselage reinforcement and removing it
may reduce permissible maximum loads
on cabin side cargo tie-down rings by
as much as 75%, according to Slick
ENgIneers.

® Austere Aircraft. Slick is out to trim
every pound of excess weight off its
DC-6As and make every cubic foot of
space available for cargo.

Propeller synchromzers are nice for
passenger planes where prop beat can
annoy passengers. We don't need them
on cargo cratt, says Slick. So off they
come, and 38 1b. plus $2,800 will be
saved on each of the soon-to-be-deliv-
ered -6As.

Tailet facilities are simple and com-
pact; flights are not extremely long.

[Forward bulkhead has been squeezed
as close to the cockpit as possible to
give Eﬂ]IIF]EtL‘]}’ unobstructed cargo area
to rear pressure bulkhead.

Floor attachment grid pattern is laid
out so seats may be installed if required.

Escape ropes are stowed in the fuse-
lage above the doors and emergency
exits. Red cloth tags identify them.
®In the Cockpit—The only difference
between the DC-6A cockpit and that in
passenger -6s is that here the cabin tem-
perature control panel is installed above
the co-pilot.

Gyro flight instruments are all-elec-
tric, except for one vacuum-driven turn
and bank indicator. Pilot has one of
each, co-pilot one electric indicator.

Instrument flying aids for the pilot
include the Bendix Omnimag MN-97,
Slick officials say pilots’ reaction to the
Omnimag is enthusiastic. Co-pilot has
standard cross pointer indicator.

The Sperry A-12 autopilot is in-
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stalled in the DC-6As. Slick engineers
express the opinion that the A-12 is
shightly more flexible than other auto-
pilots, And they like the directional
portion of the equipment—the Gyrosyn
COMpass.

» Plane Talk—C. F. Poizet, long a pilot
tor Slick and now assistant to the presi-
dent, T. L. Grace, told AviaTion
Week that the DC-6A, basically, has
posed no problems to his company.
Total hours accumulated on the fleet
to date are approximately 6,100. The
airframe and most of the systems, m-
cluding hydraulic, pressurization, land-
ing gear and wing flaps, have given little
or no trouble. The electrical system
has caused some concern, he added.
and this is sometimes reflected in in-
strument operation.

® Monsanto Chemical's Skydrol non-
flammable hydraulic fuid is used in
both the cabin supercharger drive and
main hydraulic systems. Slick mainte-
nance personnel are happy about its
performance. Hydraulic pump life is
mereased because of the Auid's excel-
lent lubricity and leakage problems are
negligible, they say. Nor have any
operational squawks been registered.
Poizet says he “flew the line for six
months and wrote up only one minor
brake leak.” Omne annoyance attribut-
able to Skydrol, according to Slick, is
its paint-removing quality.

e Pilots like the Sperry automatic ap-
proach coupler that ties the A-12 auto-
pilot to the ILS localizer and glide path
beams. There 1s some concern, how-
ever, that airport minimums may be
raised because of recent accidents. The
utility of automatic approach couplers
diminishes with rising minimums.

e Slick is testing Thompson Aircraft
Tire Corp.’s slotted tread recap tire.

Although it 15 too early to express a
hrm opinion, preliminary indications
are that the tire will give longer life.

® Gordon Brown cargo netting and
web locks used in the DC-6As are giv-
ng quite good service, the airline re-
ports.

e The entire fleet of DC-6As and
C-465 is being wired for the Scintilla
ignition analyzer, The C-46s will use
the instrument as a portable unit; in
the -6As it may also be used as an air-
borne unit.

® Oil radiators on the C-46s are being
changed to Clifford equipment. Rea-
sons cited by the carrier’s maintenance
personnel are that the Clifford cooler is
light, inexpensive, and easy to repair
and mamtain.

® Ceramic exhaust stack coating is be-
ing tested on one DC-6A and two
C-46s. IF. C. Thomas, Slick’s mainte-
nance manager, believes that the coat-
ing will at least double stack life.

e Jack and Heintz JH6BESRI12 start-
ers, incorporating keyhole mounting
brackets, save mechanics’ time during
installation or removal from the engine
accessory section. Attachment nuts
may simply be loosened instead of re-
moved, making the operation easier and
quicker.

® Aeroquip hoses exclusively are used
in the C-46 powerplant accessory sec-
tion, except for Everdur vacuum drain
and engine overboard vent lines. Slick
says this configuration is trouble-frec
and lends desirable safety qualities,

¢ A Slick-developed CO. release system
in C-46 powerplants saves 35% of
cylinder removal time because “jugs”
can be pulled without disturbing the
CO, setup. The extinguishant is re-
leased more rapidly—4 sec. instead of 5.
The layout consists of a 3-in. line
circling the engine bebtween the rear
row of cylinders and the fire seal. Nine
1-in. lines take off from the circle and
carry the CO. forward between the
cylinders.

e To allow quick and correct cabin
supercharger drive shaft alignment
when installing outboard engines on
the DC-6A, Shick designed 8-in. guide
pins. Used on the lower engine trun-
nions, the pins allow the engine to be
mounted while keeping the super-
charger drive shaft properly aligned.

» Slick Solutions—Here is how Slick has
worked out some of its maintenance
problems:

e Jack and Heintz inverters on DC-6As
overheated and failed, as did the elec-
tric blowers designed to cool the units.
This raised hob with electric instru-
ments. Installation of a Douglas super-
sonic venturi has helped to keep the
inverters’ temperature down and cool
the radio racks besides.

® Cylinder failure has been the big-
gest headache on the DC-6A engines.
Some 43 jugs have been changed on
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To YOU, Anti-Corrosive’s 25th Anniversary
is an assurance that the oldest, largest and
best known firm dealing exclusively in stain-
less steel fastenings is best suited to serve
your needs in this field.

still Plenty of Fastenings IN STOCK

For quick delivery of stainless steel fasten-
ings, cheek Anti-Corrosive first, since many
stock items and alternates are on hand!

FREE - A - N Fastening Selector !

Write for handy slide Chart No. 520 —
instantly identifies A-N Nos. pertaining to
stainless fastenings, gives sizes, other data.
Catalog available.

*ﬂn'l'i-a‘ rosive @

Metal Products Co., Inc.
Manufacturers of STAINLESS STEEL FASTENINGS
SR,

CASTLETON - ON-HUDSON, NEW YORK
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the fleet to date. Most were due to
exhaust valve and exhaust valve guide
failures. Slick operates its -CB16 en-
gines at 1,150 hp. until fuel consumed
brings the plane’s weight down to 92,-
500 1b. Power is then reduced to 1,100
hp. for the remainder of the Hight,
Slick says. Average true air speed at
these powers is 285-290 mph.

Another nuisance associated with the
engine installation is frequent cracking
of oil cooler and carburetor air intake
SCOOPS.

Two C-46 engine problems have
been licked by Shck.

e Blower case leaks were stopped by
using an RZ800CA engine Neoprene seal
and No. 3 Aviation Permatex sealant.

e Corrosion and wear of General Elec-
tric magneto breaker point cams caused
excessive wear on the cam follower.
Remedy was to polish cam with dia-
mond dust and flash-chromeplate the
cam.

Though Slick’s main overhaul base
is here in Burbank, it still mamtains 1ts
engine overhaul shops in Texas. That
facility turns out 45 R2B00-75s a
month, 30 of its own, ten for the Fly-
g Tigers and five for Civil Air Trans-
port of Formosa. A substantial number
of USAF R1300s also go through the
shop.

United Airlines overhauls the car-

| rier’'s DC-6A engines at the moment.

Aircraft utilization in the last vear
went from 7.8 to 8.3 hr. Miles flown
jumped 30% to 12,780,115, Mamnte-
ance costs were substantially reduced
by stretching by 109% the number of
hours flown by all aircraft between
periodic maintenance checks.

SPOTS FUEL SYSTEM LEAKS
This portable pistol-type device, onginally
developed by General Electric to detect leaks
in refrigeration systems, is being used by
North American Aviation, Los Angeles, to
check aircraft fuel cells for leaks. It is de-
sipned to discover openings so tiny that
only 1/400 oz. of air would escape in a year.
It is sensitive to halogens, which NAA engi-
neers inject in the airplane’s empty fuel sys-
tem and then maintain under a specihc pres-
sure. The GE device is then run over the
system.
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Airport Fire Control
Techniques Studied

Airport fire-hghting techniques  that
enable fire crews to work their way into
blazing plane wrecks and bring out sur-
vivors highlighted the aviation safety
discussions during the recent 22d an-
nual Greater New York Satety Conven-
tion,

Capt. James Kelly, Port of New York
Authornty, showed a color ilin depicting
PNYA fire crews at Idlewild Interna-
tional Airport going through one of

their drills—the drills cost the Authonty |

approximately 525,000 annually.

PNYA has a specially built fire truck
(Walters FFCD chassis and Maxim
body) and “nurse” unit which can pro-
vide approximately 30,000 gal. of foam
blanket, Also available is an 800-Ib.
high-pressure carbon dioxide system.

PINYA crews are trained not to waste
time trying to quench the entire blaze
—instead cut a foam swath to the cabmn
in a matter of seconds, permitting them
to enter and rescue occupants. Saving
the aircraft is a secondary considera-
tion. The trick is to lay down sufhicient
material to douse flame without wast-
ing time piling it on too thickly.

Some graphic examples of how work-
crs saved eyesight by wearing prescribed
safety glasses and avoided scrious foot
injurics by wearing safetv shoes were
shown in a series of shides made by
Grumman Aircraft Engineerning Corp.,
Bethpage, N. Y. Grumman Safety Di-
rector Robert Moore stressed need for
grounding aircraft during fueling opera-
tions.

Stewardess's responsibility for detect-
ing and rapidly making correct diagnosis
of sudden attacks of illness among her
passengers was covered by Miss Ann
Flack, assistant supervisor of stewardess
service for American Airlines’ system.

H_,.S
W
|~

“How will we explain this? The manifest
save onlvy TWO of them!™

Republic Aviation News
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TELEMETERING COMMUTATING SWITCH

Commutation of telemetering subcarrier oscillator input
voltages or pickup output at high sampling rates can
now be provided with this new Bendix-Pacific TSC-18
Commutating Switch.

The TSC-18 Commutating Switch is a three pole switch
having 60 contacts per section and shorting type contact
wipers. Non-shorting type operation may be obtained by
connecting to alternate contacts giving 30 circuits in each
section with 607 duty cycle. The wipers are adjustable
for synchronization of all sections.

Long life has been engineered into the switch through
the use of heat treated precious metal contact pins and
wipers. The contact plate and rotor are completely
enclosed in an aluminum housing which is attached to a
small permanent magnet motor having an integral gear
train and governor.

SPECIFICATIONS

Maotor Voltages: &6, 12, or 28 velts DC,
Motor Current: 300 te 500 ma.
Copocities: Adjocent pins: 2.8 mmid.
Allernale pins: 2.2 mmid,
Inner to middle slip ring: 19.2 mmfd.
Outer to middle slip ring: 18.3 mmid,
Quter 1o inner slip ring: 146.7 mmid.
Temperature range: —50°C 1o +100°C

Acceleration: Satisfactory to 40 G along
ony axis

Vibration; Satistactery 1o 20 G al @
frequency of 55 cps or 10 G to
600 cps along any axis

Dimensions: 3.5" max. diameler;
4.98" maox. length

Weight: 1.18 pounds

Write for complete ?ﬂ'ﬂyﬁ.‘ ﬁfﬁkﬁbﬂ
information “Bendix’ Aviation Corporation

NQRFN NQILIir®OD0D, CALIF

10 MEASURE..TO WARN. .70 |NDICATE-- ATADISTA Ncg
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CROSS-OVER EXHAUST stacks (arrows) give TCA passengers a quieter ride.

—

TCA Cuts Noise on its North Stars

Carrier reworks engine exhaust system to produce a

quieter plane: entire DC-4M fleet to get treatment.

By Henry Lefer

Montreal-=Trans-Canada Airlines s
going after its share of the growing aur
travel market with a reworked, quieter
North Star. The redesigned DC-4M
also seats eight more passengers—a
total of 45—at no sacrifice in comfort
(Aviarion WEeEk Apr. 28, p. 17).

Right now the first of the new
models is flying on the New York-
Montreal run, but as the remainder
of TCA’s 23-plane North Star fleet
gets the sound-plus-seating treatment,
the transports will go into service on
all of the carrier’s four-engine routes,
mcluding the Atlantic coach service.

Development of the noise-cutting

system has cost TCA over a quarter of
a million dollars to date, and will cost
at least that much again before fleet-
wide installation i1s completed in
September.
» Noisy Star—TCA has long been aware
of the noise problem on its Canadair
North Star fleet. Customer complaints
would not let the airhne forget i,
even if the company had been so in-
clined. The liquidcooled Rolls-Royee
620s, which deliver 1,740 hp. each to
the four-engine transport, dump part
of their exhaust on the inboard side
where it impinges on the cabin, making
for a loud and at times uncomfortable
nde.

But TCA wanted to stick with the
i20—a civilian adaptation of the war-
time Merlin—because of its faith in the
engine's reliability and the belief that
a liquid-cooled powerplant was best
suited to the carrier's operations
through extremes of temperature.

So efforts were directed to quieting,
rather than replacing it.

The solution—a cross-over exhaust
system to direct the engine blast away

12

from the cabin—has cut the noise level
at least 50% in the prototype installa-
tion, which has now racked up 400 hr.

The noise reduction ranges from 6

decibels overall to 15 decibels in the
speech frequencies. The difference be-
tweem the standard DC-4M and the
plane equipped with the new system
is readily apparent to the passengers.
Conversation is easily carried on in
normal tones in the reworked North
Star.
» Not Easy—Solution of the noise prob-
lem seems simple, but it wasn’t, accord-
ing to J. T. Dyment, TCA's director
of engineering. Work began back in
1948, with Rolls-Royce and Canadair,
among others, taking a crack at it
Merlin W, “Mac” MacCleod, the am-
line’s supervisor of job methods and
development, finally hammered out the
present system by hand.

Among the difhiculties to be over-
come were the high temperature of the
exhaust gas (close to the manifold’s
critical temperature of 1650F); the
250-mph. velocity of the exhaust; pul-
saton; and necessity of matching ex-
pansion and contraction rates of engine
and inanifold. Early designs which
managed to get the noise down could
not stand up structurally. Industry
opinion was that the problem was
probably impossible of solution, but
Trans-Canada decided to continue with
the work.

MacCleod’s design increases the size
of the ducting carrying the cross-over
exhaust. Previous tries had specified
the same size as in air-cooled EnEim:s?
to take advantage of ejector thrust.
While the larger size loses this thrust,
it makes up for it in a quicter noise
level and reduced exhaust temperature.
The new system keeps the exhaust
about 800F (at cruise) to 600F (at

takeoff) below the manifold’s critical
temperature.

The new stacks will cost 30% more
than the old type, but TCA expects
to be paid back, not only in improved
passenger comfort and a better com-
petitive position, but through reduced
mamtenance.

» High Performance—The weight pen-
alty attached to the new system is 73
lb. per engine—fairly low compared
with the Merlin engine’s overall weight
of 3,600 Ib.—and this is overcome
through improved performance of the
redesigned  cowling. Speeds of the
quicter North Star and the standard
planes are just about even. _

Although the new installation is
more complicated than the old style
exhaust stacks, accessibility to engine
units has not been much changed.

While the prototvpe set of four ex-

haust assemblies was tumed out by Mac-
Cleod himself, TCA has contracted
with Canadair for production sets to
equip the remainder of the carrier's
23 North Stars. In addition, the Royal
Canadian Air Force and British Over-
seas Airways Corp. have shown an -
terest in the noise muffler. Trans-
Canada hopes that outside sales will
help pay back part of the development
cost of the umt.
» More Seats—The prototype installa-
tion is flying in TCA’s new 48-seat
high-density North Star. The gain of
cight seats has come from moving the
men's room to the rear, where it ad-
joins the ladies’ room; eliminating the
ladies” lounge; transplanting the coat
room up front, behind the cockpit.
from its usual spot opposite the pas-
senger entrance. The reshuffling has
actually resulted in more room between
IOWS.

The new seating arrangement pro-
vides 13 rows of double seats down the
starboard side of the plane; seven rows
forward of the entrance and galley on
the port side; and four, including a
rearward facing pair of seats, aft of
the galley.

Lightplane VHF

Transmitter

A new small VHF transmutter for
«utility plane radio transmission to
control towers or range stations has
been developed by Air Communica-
tions Co. Weighing only 2% Ib., the
new unit must be used in conjunction
with a LF radio receiver.

The manufacturer claims frequency
stability of == 0.01% for the six crystal-
controlled channels which operate be-
tween 122.1 me and 1229 mc. At
favorable altitudes, the unit is said to
have a range of 75 mu.

Air Communications Co., 23 Mam
St., Hackensack, N. J.
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“PACKAGED™
AIR CONDITIONER®

Industry is rapidly finding it can produce MORE—
economically, efficiently, profitably, uniformly and
comfortably—with Chrysler Airtemp temperature-
control equipment. Men and machines work better
under moderate temperatures. By equipping your
plant with Chrysler Airtemp Airr Conditioning and
Liquid Coolant Coolers, worker nefficiency and
machine breakdowns due to intense heat can be
averted. Chrysler Airtemp is helping boost produc-
tion in virtually every phase of industry throughout
the nation. Mail coupon today for full information
on how Chrysler Airtemp can fit into your operations.

AIR CONDITIONINE « HEATING « COMMERCIAL REFRIGERATION

Airternp Division of Chrysler Corporatien, Dayten 1, Ohie

LIQUID
COOLANT COOLER®

.~ PROVIDES POTENT “"TOOLS”* FOR
MEETING PRODUCTION SCHEDULES

5-YEAR WARRANTY™

Compressor units in all “Packaged™ Aar
Conditioners and Liguid Coolant Coolers carry an |
optional five-vear warranty. through dealers. This
warranty covers compressor replacement. treight
10 and from the factory, plus a labor allowance
for removing and installing compressor assemblies.

N
MNATIONAL
DEFENSE

(yser itemp 0~

LIQUID COOLANT COOLER"
Keeps friction heat at & minimum by constant and proper
cooling of cutting oils and coolants, Protects new equipment
and makes older equipment more eflicient. One unit can
service several machines,

"PACKAGED’ AIR CONDITIONERS"
Compact, easily installed. Six available sizes of 2, 3, 5. 8,
Il and 15 tons. Units are factory-assembled and tested.

Airtemp Division, Chrysler Corporation

Dayten 1, Ohio | g
Plegie send M -nfgrmation showing gt
me boos! production with ‘packog®

'E_I:H!Ilu it Cﬁl-'-'ll e,

Momeg

Title
Addreil
-I:'il" =

73



. - - gives maximum
pilot visibility under any
atmospheric conditions

Crouse-Hinds Type HRC enables the pilot to
bring the plane in SAFELY under all kinds of
low visibility conditions. Itis designed for use
on instrument landing runways. The 500-watt
movable lamp gives a powerful beam that
has great penetration of rain or snow, fog or
dust, without glare. The main beams can be
“toed in" or “toed out” by remote control for
the correct focus to meet every condition. It is
approved by CAA under Specification L-818.

In bad weather the pilot sees more lights
and sees them sooner with this system.

CROUSE-HINDS offers all 3 types
of high intensity runway lights

Each of the other two systems of high intensity lighting
has its individual advantages.

Type HRL is a fixed focus bi-directional unit, It uses

a 200-watt lamp in an optical prismatic Pyrex globe., It
is approved by CAA under Specification L-819,

This system has the lowest installation cost, making
it practical for non-instrument runways, as well as instru-
ment runways,

Type HSL is a fixed focus uni-directional unit. It has
a cast aluminum housing with two 95-watt sealed beam
high intensity lamps inside and a 30-watt medium in-
tensity light on top. Each of three lamps can be switched
separately from the tower. It provides a main beam in
only one direction, without the background haze resulting
from the "back beam”. It is approved by CAA under
Specification L-820,

This system i5 the most economical to operate.

All three Crouse-Hinds fixtures have a 5-stage bright-
ness control. They are designed for easy maintenance
and are carefully built to Crouse-Hinds high standard
of quality from the finest materials.

Send for Bulletin 358-F. It contains an impartial
comparison of the three systems and estimated in-
stallation costs of each.

CROUSE-HINDS COMPANY
Syracuse 1, N.Y.

QITICES: Albuguergua— Birm — Bogizn - Butfalz — Chicaga—- Cinsinn gt — Cleveland - Dallgs — Denwer
Dttt = Haustir = i =Kznsus City=Los Angeles - Milwoukse— Minnsapalia= Mew York

=Pariland, Ore—%an Fronchice— Seaitle =21 Louis—

phao— inpion
RESIDENT REPACOENTATIVES: Albssny—Atianta - Balimais—Chailoite—=Plew Qubsani=Richmoad Va,

Creuse-Hinds Company ol Canada, L, Temsio, Ownt
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Flexible Coupling

Rocket Fuel Coupling

Light Couplings for
Missiles, Planes

Two new couplings for awrcratt and
missile applications have been mtro-
duced by E. B. Wiggins Oil Tool Co.,
Inc.

One is a fexible coupling primarily
intended for aircraft fuel and o1l svs
tems. This is a lightweight part ol
small diameter. The coupling can be
installed after tubes are m place. "'has
avords need for large cutouts in struc-
tures through which the hose 1s routed.
The coupling permits misalignments
up to 3 deg. and separation of tube
ends by as much as 1 . without leak-
mmg. For pressurcs i excess of 375 psi.
and temperatures ftrom —65 to 4601,
the new coupling promises to be the
answer in many cases where vibration
and flexure on nigid tubing creates a

connection problem, the company feels. |
The second coupling announced by |

the firm, for missile and rocket applica
tions, is an interesting tvpe havine
self-closing valves in each half. This
part 15 designed to prevent spillage of
dangerous, corrosive fluids used 1
rockets when supply lines carrving them

are disconnected. The coupling, i ad

dition, keeps air from getting mto the
system.

As an added precaution, the coupling

cannot be disconnected until the shut
off valves have been manually turncd
by means of the handles provided cox
ternally on the umit.

Made of stainless steel, the part will
withstand temperatures from —65F to
400F. Those currently i production
fit 3- and 13-in. pipe sizes.

E. B. Wiggins Qil Tool Co., Inc.,
3424 E. Olympic Blvd., Los Angeles
23, Calif.
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E'VE'T try to price-tag precision

Absolute precision in a vital instrument—what's 1t worth?

. 1O

the bomber pilot trusting to Kollsman, mstru-

ments checked to one-ten-thousandth of an inch for
accuracy. . . . to the ship’s captain, banking all on the

precision of his Kollsman sextant.

At times such as these, can precision ever be price l:ﬂgged? Yet

its vital presence, or absence, 1s ofttimes the margin between

V iu:tm'}’ or chaos.

Today-to maintain a free, strong America— Kollsman 1s

devising, developing and manufacturing instruments of utmost

precision, dependability and quality in the helds of:

Aircraft Instruments and Controls ® Miniature AC Motors

for Indicating

and Remote Control Applications ¢ Optical

Parts and Optical Devices » Radio Communications and

Navigation Equipment

And to America’s research scientists, suf:!«:ing the answer to

problems of instrumentation and control—the facilities of

ELMHURST, NEW YORK

Kollsman Research Laboratories are available
tor immediate use.

?

GLEMDALE, CALIFORNIA

SUBSIDIARY OF

Standard coll PRODUCTS CO INC

13



Multi-channel
telegraph Al or

telephone A3

High stability (003%) under
normal operating
condifions
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Beacon Receiver

A new aircraft marker-beacon receiver

ceiver, the MB-3, will operate with
either tone or voice modulated marker
beacons operating on the 75-me carner
frequency.

of aircraft performance. Planes covered
are the DC-3, DCH4, DC-6, L-049/149,
L-649/749, CV-240 and Boeing Strato-
cruiser. The detailed charts, for exam-
ple, permit calculation of each aircraft’s
ground-run distances, runway surface

fricion coefficients and ultimate taxi
speeds after landing.

Telling the Market

Catalog 40 provides specifications

catod, E:::.r::ﬁ, and other design data on V-Band coup-
tropicalized. lings. Write Marman Products Co.,

Inc., Inglewood, Calif. . . . Bulletin
1458A descnibes interesting umniversal

single spindle high-speed gear hobber,

cantralled frequencics (plus 2 closely spaced  pigh froquency transmitter! Model Aafigr rives specifications. Write Michigan
[regtiencies) in the band 2.5.13.5 Mas (1.6-2.5 4: bt bl nia weighing only 7 1b. has been developed LE‘F I CP F. McNi A -
Mes nrailable) {perates an ane frequency at a e ! by Flite-Tronics, Inc. The new re ool Co,, 7171 E. McNichols Rd., De-
fimie; chaaneling tme 2 weconds, Carrer pawer medium power, kigh stability. ! . trﬂit 12;- Mi':h-

Catalog R-200 provides engineering
data on Roylyn couplings and other air-
craft hardware. Write Roylyn, Inc.,
(lendale, Calif. . . . Data concerning

R it

WELDING
=T i'-'.:""" i

The new receiver provides both aural

Ipl'ﬂr |'|'-|-.||.|I_|'r'rJ.r |.Ilr|I.'r 1] Fi"_r.'Jd'nl

Consultanis, designers and manufacturers of standard or special
elecironic. meleorological and communicstions equipment.

AERONAUTICAL CoMMUNICATIONS EQUIPMENT, INC.

1090 Deoewpglas

Baad Wiami 13 Flerida
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Senior

STRESS and STRUCTURES ENGINEERS
AERONAUTICAL DESIGNERS

(Power Plant, Hydraulics, Controls, Fuselage)

If you would like a position on our staff to work on an
interesting development of a long-term helicopter project,
your inquiry is invited. You should have a B.S. degree
and approximately six years of experience in aircraft
stress analysis. As part of an experienced team with
Southern California’s leading experimental organization
you have the opportunity to work on a challenging proj-
ect and earn a good salary.

Send brief resume or contact

HUGHES

Aircraft Company

Culver City
Los Angeles County, Calif.

All replies held in strict confidence.

and visual indication for each of the
three modulation tone frequencies of
400, 1,300, and 3,000 cps. It operates
from either 12- or Z4-volt systems, and
with regular VHF antennas of 50 ohms
impedance.

he individual sensitivity of the high
and low sensitivity ranges is adjustable.
The manufacturer says the MB-3 meets
spectheation AN-E-19.

Flite-Tronics, Inc.; Burbank, Cali-
formia.

WHAT'S NEW
New Books

The Timing of Airport Trafhc Con-
trol as Influenced by Weather and Air-
craft Performance, No. 4 in the Garbell
Aeronautical Series, 402 pages, includ-
ing 134 pages of hgures, graphs and
charts, available from the Garbell Re-
search Foundation, 1714 Lake St., San
Francisco 21, Calf.

This study provides information
necessary to calculate accurately the
time interval between airport traffic
movements for any given airport geome-
try, aircraft type and weather condi-
tions. The big San Francisco Airport
is used for a numerical example to 1l-
lustrate in every detail the analyses in-
volved.

The investigation started out pn-
marily as meteorological study contrast
undertaken by Garbell for the Weather
Bureau, sponsored by the Air Navigation
Development Board. As the study
progressed it became apparent that the
cffects of weather and aircraft per-
formance on air trafic control timing
were an inseparable combination and
Garbell sponsored an additional analysis
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proper application of Thermoswitch
thermostats to heat control problems is
Eiven in 52-page Catalog 400 available
rom Fenwal, Inc., Ashland, Mass. . . .
High Quality Castings for Industry is
| Z-page booklet telling about Atlantal-
loy plaster mold casting process which
offers certain production economies.
Atlantic Casting & Engineering Corp.,
741 Bloomheld Ave., Chifton 1, N. J.
First production units of new line of
miniature transformers and reactors de-
veloped by Southwestern Industrial
Electronics Co., are described in folder.
Write the company at 2831 Post Oak
Rd., P. O. Box 13058, Houston 19,
Tex. . . . Late information on aircraft
Micarta pulleys, including cross-sec-
tioned diagrams of 11AN pulleys, which
glow no longer than 10 sec. after flames
are extinguished, is contained in seven-
page Booklet B-4351 available from
Westinghouse FElectric Corp.. Box
2099, Pittsburgh 30, Pa.

Publications Received

® The Aircraft Year Book for 1951, official

publication of the Aircraft Industries As-
sociation of America, Inc., edited & pub-
lished by Lincoln Press, Inc,, 511 11th St,
N. W,, Washington 4, D. C. $6.00. In
addition to reporting on the problems of air-
craft production, the 1951 Aircraft Year
Book provides a report on the activities of

the military services and a full report on our |

commercial airhines.
® Principles of Air Navigation, by E. W,
Anderson, published by Methuen & Co,,
Ltd., 36 Essex St., Strand, W. C. 2, Lon-
don, 1951, $3.50. This comprehensive text-
book of modern air mavigation mmtroduces
new equipments, methods and ideas, written
in a simple and readable form by a highly
qualihed navigator in the Royal Air Force.
e White's Air Directory and Who's Who
in New Zealand Aviation (including the
South Pacific), published by Aircraft Sup-
plies, Ltd., New Zealand.
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. « . gets the job done, and done right!
That's why Lavelle operates as a TEAM,
a team of men, machines and methods.
Special engineering staff . . .
heliare and oxyacetylene welding techni-
cians . . . sheet metal experts .

spot, seam,

. « BXperi-
enced inspectors, these men and their
equipment make up your productive team
at Lavelle.

“Shop Control”, the precise core they
exercise in every phose of production, has
brought us an industry-wide reputation as
a truly unique ond reliable subcontractor.

Z Sl X

INSPECTION

|
|
" AIRCRAFT CORPORATION « NEWTOWN. BUCKS COUNTY. PA.
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A MESSAGE TO AMERICAN INDUSTRY = ONE OF A SERIES

Doutle Barrel Advertising

Some Things Are

78

Advertising men agree —to do a complete
advertising job you need the double effect
of both Display Advertising and Direct
Mail.

Display Advertising keeps your name
before the public and builds prestige.

Direct Mail supplements your display
advertising. It pin-points your message
right to the executive you want to reach —
the person who buys or influences the
purchases.

More and more companies are constantly
increasing their use of Direct Mail because

RAE
Mc GRAW-HILL

DIRECT MAIL LIST SERVICE

it does a job that no other form of adver-
tising will do.

McGraw-Hill has a special Direct Mail
Service that permits the use of McGraw-
Hill lists for mailings. Our names give com-
plete coverage in all the industries served
by McGraw-Hill publications — gives your
message the undivided personal attention of
the topnotch executives in the industrial
firms. They put you in direct touch with the
men who make policy decisions.

Some people have a wrong conception of
Direct Mail. There's no hocus-pocus to it—
there's no secret formula—nor is there need
for an extensive department to plan and
execute your mailing program. You don't
even need your own mailing lists.

Probably no other organization is as well
equipped as McGraw-Hill to solve the com-
plicated problem of list maintenance in in-
dustrial personnel. Our lists are compiled
from exclusive sources, based on hundreds
of thousands of mail questionnaires and the

reports of a nationwide field staff, and are
maintained on a twenty-four hour basis.

In view of present day difficulties in
maintaining your own mailing lists, this ef-
ficient personalized service is particularly
important in securing the comprehensive
market coverage you need and want.

Ask for more detailed information today:.
You'll be surprised at the low over-all cost

and the tested effectiveness of these hand-
picked selections.

McGRAW-HILL

PUBLISHING COMPANY, INC.

330 WEST 42nd STREET, NEW YORK 18, N. Y.

WORSE THAN STRIKES

F This editorial which appears in McGraw-
| Hill publications was written just prior to
. the resignation of Charles E. Wilson as
Director of Mobilization. The principle it
discusses is of basic and continuing im-
portance in our struggle to maintain eco-
nomic and personal freedom in America.

K

It is to be hoped that the managements
of the steel industry will resolutely resist
the efforts of the national Wage Stabili-
zation Board to force them to establish
the union shop in their plants. In essence,
the union shop means compulsory union
membership.

They should resist not because of any fi-
nancial advantage to the owners of the indus-
try. There would be none. They should resist
out of a decent regard for those ideals of
our country which we are now fighting in
Korea to protect. Moreover, their resistance
would, as a matter of fact, benefit the leaders
of the organized steel workers by protecting
them from the certain and bitter fruits of
their “vietory” in getting the government to
impose the union shop on the steel industry.
Their successful resistance would also pre-
vent Premier Stalin and his co-workers from
enjoying a hearty laugh at our expense,

Fun for the Russians

This is why the Politburo would find the
establishment of the union shop in the steel
industry, at the behest of the Wage Stabili-
zation Board, so profoundly amusing. We are
fighting in Korea because we believe that

armed aggression, promoted by Russia, men-
aces our freedom. And we are spending hun-

dreds of billions of dollars here at home for
armament to protect our freedom at other
danger points. When this rearmament pro-
gram is threatened by a crippling strike, the
federal government through its Wage Stabili-
zation Board proposes to buy off the threat
by plowing under a vital element of that free-
dom which we are trying so desperately to
preserve.

When the union shop is adopted through
voluntary agreement, as it has been in cases
covering millions of workers, it deeply under-
cuts the freedom of the individual. To hold
his job he is required to join the union and
support it financially whether he wants to or
not. In the case of such voluntary agreement,
however, the government takes no direct
part in thus destroying the freedom of its
citizens. It is essentially a private transaction.

Tyranny is the Word

But in the steel case the federal government
becomes a party to a direct attempt to im-
pose the union shop. Instead of protecting its
citizens in their right to earn a livelihood, the
government forces certain of them to join and
support a private organization which they
have clearly indicated they do not want o
join. This they must do to hold their jobs.
Tyranny is the accepted designation of gov-
ernment coercion of this kind.

It may be objected that the Wage Stabiliza-
tion Board merely recommends the union
shop, does not order it. This was also true of
the action recently taken by a President’s
Emergency Board, which also “recommend-
ed” that working agreements between the
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railroads and about a million non-operating
railroad employees include a provision for
the union shop. A government recommenda-
tion, however, can easily be given much of
the force of an order, particularly by the call-
ing of a strike to “uphold the hand of the
government.”

It seems entirely clear that in trying to
impose the union shop on the steel industry
the Wage Stabilization Board has completely
lost its bearings. It was set up to handle labor
problems to tide over an emergency. Now it
comes up with a revolutionary modification
of labor relations in the steel industry which,
if adopted, would become a permanent part
of the institutional machinery of the industry.

‘“Too Much Like Hitler”

Early in World War II an effort was made
to have the federal government order the
union shop for a group of organized coal min-
ers. President Franklin D. Roosevelt, who
will go down in history as one of organized
labor’s greatest champions, blocked it.
“That,” he said, “would be too much like the
Hitler methods toward labor.” But now, with
supreme irony, the federal government fos-
ters this Hitlerlike method toward labor os-
tensibly to advance our conflict with Stalin.

In persuading the Wage Stabilization Board
to sponsor the union shop for steel workers,
there is every reason to believe that the union
leaders have trapped themselves. If the gov-
ernment imposes the union shop, a next step
clearly becomes necessary. This is govern-
ment regulation of the union in order to pro-
vide a modicum of protection for the minority
that would be forced by the government to
join against their will. It could be that for a
time the government would ignore this obli-
gation. But, having granted the union the
power to eliminate the minority, it would
sooner or later be forced to regulate the use
of that power. Thus free collective bargain-
ing and freedom itself would be the losers.

An Issue of Basic Principle

Resistance to a government-sponsored
union shop for the steel industry is bound to
bring harsh denunciation both from the ad-
ministration and union leaders who have
teamed to back it. Not only does the union
shop relieve the union leaders of the problem
of recruiting members, it also eliminates a
group of workers that they stigmatize as “free
riders”’'—namely, those who work for compa-
nies which have a working agreement with a
union but do not join the union. In the basic
steel industry about 10 per cent of those who
work for companies with union agreements
are not members of the union. Such a small
percentage of non-members is obviously no
threat to the “security’ of the union, although
that is what the drive for the union shop
ostensibly is designed to protect.

In the reporting of the present labor dis-
pute in the steel industry virtually all of the
attention has been focussed on the handling
of the issue of a wage increase and how large
it should be. This, to be sure, is vitally impor-
tant. Mobilization Director Wilson has said
it is “a serious threat to our year-old effort
to stabilize the economy.” But certainly of
comparable importance is the tremendous is-
sue of principle raised by the government's
backing of the union shop for the steel
industry:.

If the position of the Wage Stabiliza-
tion Board on the union shop prevails,
our government will have blunted the
arms we are forging to fight for our free-
dom abroad by undermining a major
bulwark of our freedom right here at
home. At this critical time in the struggle
to preserve and protect our freedom such
a subversive course should be resisted to
the limit.

McGraw-Hill Publishing Company, Inc.
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frrawing reprod weed by courteny off = Flight *'.

Have you
ever desi gned

an ﬂﬂ'Cf'qﬁ ?

Ask Sydney Camm, Hawker Chiel Designer, that question and
he'll tell you no one man designs the aireraft of to-day. The modern
jet fighter springs from one man’s conception carried through by a
complex team of airframe designers, aerodynamicists, process executives,
stress M1..'I1_'|.'?i-li':-l*.1'., wind tunnel men, wt."tghl control technicians, h_'nl!'dtl[ii:
experts . , . many, many men guidi:d by many, many years of experience,
As one man welds these individual experts into a team which thereby designs
brilliant aircratt, so the Hawker Hialtirlr_'r Liroup Organises its member
companies as a team, by whose association even better and greater aircralt are
produced, Largest of its kind, this great industrial commonwealth now

1'.:11|1f1.w:1' all its might}' resources in huilt[ing the delensive :-;.In_-nglh ol the Free World,

Hawker Siddeley Group

PIONEER...AND WORLD LEADER IN AVIATION

e  NUMBER 5 IN A SERIES

me T
......

(Abore) left o reghe, 5, D, Darles, Chiel
Designer, A, V. Rog: W, 5, Farren,
Technleal Director, A. V. Poe: 5. Camm,
Chief Dejigner, Hawker Afrcrait;

T. O, M, Sopwith, Chafrman, Hawker
Siddeley Group; Sir Frank Spriggs,
Managing Director, Hawker 5iddeley Group,

Group Head Office : 18 5t. James's Square, London, 5.\.1,
'-:__h____hgf‘ & A. V. ROE, GLOSTER, ARMSTRONG WHITWORTH, HAWKER,
_"'_——-—‘J ﬁ‘ AVRO CANADA, ARMSTRONG SIDDELEY, HAWESLEY, BROCKEWORTH
"'Jr ENGINEERING, AIR SERVICE TRAINING AND HIGH DUTY ALLOYS.
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Acceleromoerir
i1z

TAKES ITS G’s WITH A GRAIN OF SALI...

Litcrally, a few grains of salt in the form of barium
titanare crystals have helped unravel complex myster-
ics of supersonic flight. For these elements are the
heart of a new Bendix-Pacihe miniature acceleroms-
cter which telemeters accurate G-measurements in
guided missiles.

Bendix-Pacific standard telemetering assemblies,
radar equipments, radio-control systems, servo com-
ponents and other electronic devices are making a
vital contriburion to the rapid development of air-
craft and guided missiles. The leadership of these
products has been achieved through advanced design,
reliability and ultra-compactness. To insure this
leadership for the future, more than 400 people are

working in the company's well-equipped Develop-
ment Laboratory. Included among many important
projects is extensive research work in electronic sub-

MinIAturization.

Your company, too, can profit from Bendix-Pacific’s

diversified exper-
ence. Substantial
engineering in-
quiries in the helds
of electronics, elec-
cro-mechanics,
ulerasonics and hy-
draulics are invited.

?ﬂﬂﬁ: ﬂfyfﬂhn

NORFN NOLIFTWOOD, CALIF

FINANCIAL

“orth American Aviation

Sales (000)
Profit ma rEm

Profit margin ...... TR
Farned per common ';]nn., o b

Douglas
S:iles R i o
Net before taxes (000) . ... ..
Profit margin .. ..

Proft MANRIIE o i o i e 5 e
Farned per common share .....

Republic
E-nh:s (000) .
Net before Eaxm {ﬂi][i'h M
ol Matgin .. oiiavieesasiasni
Net after taxes (000). ... ..
Probt margin .......... AR
Eamed per common share. . ........

Beech
malet Y o ammonmae sy i .
Net profit after taxes (000)..,.....
BRI IORUPIRRR .. i e i
Pamed Der SHATE . .oxvsowaensmiva

Interim Aircraft Results

Net before tJIJ..-LIsI{.[}II'I_'IIlH- I

Net after HM.E. {U.“m I. I. I. Nl

Net after taxes L'IIIIL'I{];I

First Ouarter Fiscal Year
1952 1951 Increase
$52,695 534,067 54.7%
3.618 2. 897 25.1
f-l.l;' -r:.. H : :1' r:
$1,575 $1,335 18.0
3.0% 3.9%

S0.46 50,39 15.0
$51,491 $39,518 106,29
5,166 3.231 9.9

5.3 % B.2%
%1.997 51,682 18.7
2.5% 4.3%

51.66 51.40 18.7%%
S60,423 519 438 241.75e
4,539 1,037 296.1

6.3 5.3%
51,357 5405 235.1
2.0% 2.1%
21,55 S0.40 235.1
Six Months Ended Mar. 31
1952 1951
$39.920 $13,075 128,945
G16 296 209.5
Z2.3% 2,3%0
$1.53 50,39 209.5

Aircraft Sales Trend Continues Up

Quarterly reports show accelerating rates of deliveries

and earnings, but taxes serve to level profits.

A sharp increase in aircraft deliveries

and sales i1s evident in a number of
quarterly reports being released in the
mdustry., Earnings are also nsing.
» Accelerated Trend—The indications
are that the difficult and time-consum-
ing tooling-up period may have been
largely completed for much of the in-
dustry during 1951, This has now per-
mitted an JEEEIEI’ITIHE trend of sales
with a slower degree of climb in the
earnings curve.

This becomes evident in an examina-
tion of the interim results now avail-
able and summarized in the accom-
panying table.
e North American. NAA, for example,
shows an increase of 54.79, with sales
of $52.7 million, for the first quarter
of its 1952 fiscal vear, compared with
the like 1951 period. But, due to short-
ages of engines and other factors, sales
were down from the $59.8 million
shown for the three months ended
Sept. 30, 1951.

For the current quarter, despite the
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squecze on profit margins and higher
taxes, net mmcome was up 18%. 'This
meant a net profit of about %1.6 mil-
lion or $0.46 per share compared to
$1.3 mullion or %0.39 a share tor the
corresponding 1951 period.

® Douglas. Similar gains in sales and
carnings arc demonstrated by Douglas.
For the three months ended Feb. 29,
1952, the company more than doubled
its sales (to $81.5 million) as compared
to the same 1951 period. An almost
steady rise in sales has been underway
since the first quarter of 1950 when de-
liveries aggregated but $26.2 million.
The current quarter showed a 59.9%
mcerease in net operating income over
the same pf:riﬂ{] in 1951, But after
taxes the gain was 18.7%5.

. Repuhh-: A far more dramatic show-
ing is revealed by Republic's 1952 first-
qulrt{r report. Sales were $66,423,000
—the highest for any quarter in the
postwar period. A gain of 2141.7% 1s
indicated compared to the first quarter

of 1951, With a slightly higher profit

margin, net before taxes gained
296.196. Higher taxes cut the net
profit 111.1rg|11 tn 2.0%, but net income
increased 235%. Republic was able to
accelerate its ﬂutput at a fast clip as it
had a model available for production
when the Korean war broke out. An
indication of Republic's great strides is
the fact that total sales were about $6
million in each of the quarters dunng
the first six months of 1947.
¢ Beecht Gains are being demonstrated
by Beech in a convincing manner.
With six months of its fiscal year com-
pleted, sales show a 128.9% gain over
the same period a year ago. Available
reports do not disclose the earnings be-
fore taxes. In any event, the net income
reveals a 209.5% gain to $916,000, or
$1.53 per share, for the current six
months, compared to $296,000, or
$0.49 tor the same 1951 period.

Beech enjoys a profitable commercial
business as well as Canadian Govern-
ment bookings, both exempt from re-
negotiation. Hum{_u]l!t hghter tooling
expenses have also been experienced by
Beech. At the present rate, sales for
the fiscal year to end Sept. 30, 1952,
may double by a wide margin the $3.8
million established for the 1951 vyear.
Net income may also double the $740,-
000, or $1.23 per share reported for last
year.
e Grumman. While no interim reports
have thus far been reported by Grum-
man, higher sales and eamings are also
]:uhh{:l} indicated. At the recent an-
nual stockholders’ meeting an official
asserted that sales may reach $250 mul-
lion for 1952. This would represent a
gain of better than 49% over 1951
sales of $167.7 million. With the same
or even slightly lower profit margins,
net earnings could exceed the $5.5 mil-
lion or $2.73 per share of 1951 by a
comfortable margin.
e Convair. The chairman of Convair,
who has been particularly outspoken
against high taxes, predicted at his
company's annual meeting that earn-
ings for 1952 will be at least as good
as i 1951, As if to support this claim,
the quarterly dividend was boosted from
35 to 40 cents a share.
» Profit Picture—An examination of the
mterim accounts of all reporting air-
craft companies shows that a definite
squecze on profit margins continues.
In fact, the proht margins before taxes
for North American and Douglas (for
the current period 6.9% and 6.3% res-
pectively) are lower than the experience
for all of 1951. Republic, having been
in continuous production on virtually
the same type plane, demonstrated a
slightly higher profit margin for the
first quarter of this year.

In all cases examined, higher tax
rates served as a great leveler of earn-
ings, reducing net proht margins to the

2% level with the highest point at 3%.
—Selig Altschul
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AIR TRANSPORT

Airlines Hard Hit by Fuel Restrictions

® il strike added to other causes of revenue losses

airlines have suffgered so far this year.

659 of each carrier’s

U. S. Interior Department last weck
ordered airline operations cut to an
cstimated 70% of normal for May un-
less the oil strike ends. The strike has
slashed the already-tight supply of avia-
tion gasoline possibly in half,

The order hit an industry already
suffering from earlier blows to 1952
revenues and earnings—closing of New-
ark Airport, a series of major crashes,
and increased expenses.

It prohibits using more than 65%
of March consumption of each carrier
and non-carrier aircraft.

Administrating agency is the Petro-
leum  Administration  for Defense
(PAD). A PAD spokesman told Avia-
rioN WEeEk the ban woukl come off
or else be modified when the oil strike
ends. He said there shouldn’t be much
lag m getting supplies rolling again—
perhaps about a week after strike’s end.
» Order Specific—Wording of the re-
strictive order is specific:

“Carrier and non-carrier aircraft are
prohibited from accepting delivery dur-
ing the 28 davs starting May 6 of more
than 65% of the amount of aviation
gasoline they used during the month of
March, 1952.”

Military airlift flishts later were ex-
empted from the PAD order upon re-
quest from the Air Foree.

Private aircraft pleasure flying s
stopped outright. Here's how the order
defines permitted non-carrier fivine:

“A. Any use in connection with an
activity relating to the training and
maintenance of the proficiency of air-
men, fixed-base or charter operations,
or the Civil Air Patrol.

“B. Anv other use including mili-

tary, agricultural, health, governmental,
commercial or industrial except the use
of aircraft primarily for pleasure or
sport activities.”
» Enforcement—The user must sign a
statement on each fuel delivery stating
that he is using the fuel “only in con-
formity with the order.” The fuel com-
panies are forbidden to deliver aviation
fuel without such written certification.
And the fuel companies are ordered to
file each certification for two vears, so
Interior and other enforcement agencies
can check up and prosecute.

B4

Already-tight supply of aviation gasoline is cut to
March consumption.

P Exceptions—No exceptions are writ-
ten expressly into the order. PAD will
handle direct each special case or plea
of hardship.

Any company or person claiming
need for adjustment must contact the
Refning Division, PAD, Washington
25. The claim must be that the order
“works undue or exceptional hardship”
or that “its application would not be
in the interest of national defense or
the public interest.”

Main exceptions PAD may okay for
airlines, according to Ray Gaillard,
dircctor of CAA's Ofhice of Aviation
Detense Requirements are:

o New planes that weren't in operation
through March—the base period; and

e Military contract flights.

» Other Type Operations—PAD metes
the same fuel restrictions out to for-
cign airlines; they are held to 65% of
March deliveries of 1. 8, aviation gas.

Federal government aircraft are ex-
empted from the restrictions; state and
local governments are “generally” re-
stricted to the same terms as the air-
lines,

A clause of the order exempts com-
panies and persons from suits for dam-

ages and penalties for defaulting on
contracts because of complying with
the fuel restrichion order.

About 35% of aviation gas produc-
tion capacity was shut down early last
week., The PAD order is designed to
cut civil use about 309 in the 28 days
from May 6. A PAD spokesman says
that present aviation gas inventories
could not be relied on because stocks
have been abnormally low ever since
the Korean war started.

With autos, it i1s different, he said.
The companies have long-range stocks
of auto gas, but they haven't been able
to catch up with aviation demand. So
the strike forced immediate cuts in
aviation gas consumption.,

Rescheduling of flights is the main
direction of airline efforts to minimize
loss from the average 309 cutback of
May 6-June 3 schedules. And re-
scheduling also is necessary to get fuel
on some routes, as some points, espe-
cially in the Midwest, are out of supply.

Whereas fuel stops are generally
scheduled in low-tax states, thev are
now being scheduled in well-stocked
cities, regardless of tax.

Airline officials disclaimed  reports
they would save fuel by such measures
as reducing cngine warmup tHme.
Fuel waste is always the No. 1 economy
any time, Capital Operations Manager
R. W. Hardesty said, because fuel is
the airlines” top expense. Scheduling
15 the main place to look for fuel sav-
mg, he said.

New Ditching Survival Plan Urged

By F. Lee Moore

New equipment for passenger sur-
vival after water landings may result
from evidence CAB is now collecting
from survivors of the Northwest DC-4
“ditching” a mile off Sand Spit Airport,
B. C., in January.

Basic assumption up to now has been
that passengers and crew could, within
the minute or two the plane floated
after landing on water: get out of their
scats, find life jackets, put them on.
find life rafts, find exits, get rafts and
selves out, hold onto the rafts while
mflating them and get evervbody into
the rafts. It had been assumed proper
crew traming would take care of this.

But onlv two of the six water land-
ings by airliners since 1949 have been
successful, and then only because the
planes were within a few hundred fect

of rescue facilities; powerboats pulled
alongside immediately, In the other
tour water landings, 169 persons were
lost and 89 saved. Three of these ditch-
ings were within six miles of airports.
P Recommended for Survival-One of
the seven persons saved from the North-
west DC-4 crash in which 36 drowned
a mile off Sand Spit, Air Force Lt.
Donald Baker, read into CAB investiga-
tion record these recommendations.

e Flashlights, bracketed to the walls on
all transocean planes.

* Life vests easy to get into and rugged
cnough to take the wear and tear of
an emergency.,

® Passenger brieing on location and
use of all emergency equipment,

Air Line Pilots Assn. seconded the
motion. Northwest Airlines adopted
these recommendations soon after.

But after 52 passengers drowned last
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month in the Pan American DCA
water landing five miles off San Juan,
ALPA officially announced another im-
portant recommendation:

¢ Relocation of rafts in such a way that
crew and passengers could follow the
instinet of self-preservation—hrst  get
out, then get the rafts. This involves
mounting the rafts on the inside of
exit doors and windows and/or panels
in the wings. A turn of two handles
outside the plane would release a raft:
it would be attached to a static line
and supplied with a light.

Another recommendation comes
from TWA Capt. Robert Buck, who
told Aviation WEeEK four months ago
that exposure clothing must be supplied
with rafts or life vests to make survival
possible if an airliner goes down in
winter on the trans-Atlantic run.

It statistics don’t show this, cxperi-
ence of the Sand Spit survivors does.
» Survival at Sand Spit—Here are high
pomts of the officinl CAB exhibits that
have been assembled so far by the
CADB’s accaident investigators at Wash-
ington, D. C.:

e Just after midnight Jan. 19 an engine
quit on a Northwest-operated DC-4 half
wayv from Alaska to Seattle. The pilot
informed CAA communications he
would make an emergency landing at
Sand Spit, and asked the Northwest
base at Seattle to flv mechanics and
a spare ol cooler there to repair the
€ngine,

e ['rom there, the storv comes from
the bwo ai rport witnesses and Lt. Baker,
onic of the 40 military personnel this
flight was bringing back from Japan.
(Baker was a navigator for four vears:
lic talked with the pilots throughout
the flight, checked the dead engine and
oil leakage for them with a flashlight,
and helped the co-pilot with the navi-
gation; this makes him the star witness
for CAB investigators, since the crew
and 33 passengers later died.)

e Sand Spit was an emergency airport
for Northwest, although two dailv
scheduled stops are made there by other
airlines. The held is operated by the
Canadian Board of Transport.

® In Sand Spit tower, a radio operator
and a customs officer waited for the
plane to land, The runway was lit by
flare pots, because snow had covered
the regular lizhts. Brakine conditions
were reported “fair,” with one inch
light snow on the runwav. Wind was
light, about 10 knots.

® The airport men estimate the plane
touched down about one-third down
the runway. Then the engines roared
again and the plane took off, disappear-
ing in a left turn into a snow flurrv.
e When it failed to reappear, Radio
Operator Thompson went to the run-
wav end. He heard voices out on the
water. He and the customs man went
to the scene in a small outboard motor
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boat and found seven survivors. ‘The
left wing tip still was projecting irom
the wrecked plane resting on the bot-
tom in 15 to 20 ft. of water. It was
4,500 ft. from and 26 ft. to the left
of the runway end.
» On the Plane—IHere's what happened
to the plane, as told by Lt. Baker.

When the pilot apparently decided
he didn’t have enough ronwav to stop
on his landing, he “poured the coal”
to the three functioning engines. The
engines seemed to take hold smoothly,
but there was a vibration “somewhere
m the nose” during takeoft. The plane
flew out sohdly, then it scemed to skid
a bit, turning left. There was a jolt,
the plane skipped, then hit agamn hard
and the lights went out.

Baker's and most other seats on the
icft had pulled out of the floor. He had

Two interior views show how Sabena Bel-
gian Airlines’ DC-6 will carry 44 tourist-class
passengers in the forward cabin (top photo)
with three seats on the starboard side and
two seats on the port side; lower photo shows

SABENA CARRIES TOURIST AND FIRST CLASS

trouble unbuckling the scat belt and
petting up.

Baker got out through an emergency
exit onto the wing. The pilots, he said,
attempted unsuccessfully to remove a
life raft through the top hatch. He
estimated about 30 persons were on
top the fuselage, but thev slid off one
by one. “*We had been out in the water
about an hour and 15 minutes,” he
testihied, before the boat  appeared.
There were then but seven survivors.
» Crash Cause—There are two major
theories why the plane didn’t continue
climb after takeoft and thev depend on
whether the wheels and flaps were up
or down.

o Wheels, flsps down. Douglas Air-
craft hgures mdicate that a DC4 with
that load and one engine out will not
climb much, if any, with wheels down

rear which seats 16 first-class passengers, in
two seats on each side of aisle. Sabena said
tourist conversion of this standard DC-6
was completed in a little more than six
hours.
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THERMM.
SWITCH

0°F to 1500°F
(Short Periods 2000°F)
NORMALLY OPEN

Here is a new hi-temperature
switch outstanding for its ability
to maintain close temperature cali-
bration for 100 hours at 1500°F.
Screw type mounting. Grounds on
temperature rise. Probe 3-7/16%
long, weight only 0.43 1ha. Write
for blueprints and specifications.

CONTROL PRODUCTS INC.

306 SUSSEX 5T7., HARRISON, NEW JERSEY
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_ (OF THERMAL DEVICES

o Tavlorcraft “Sportsman”

THE WORLD'S BEST
DIETHIBUTCIRE SELL

WALLY TIMM, Mgr,.
Taylorcraft Distributors
of Southern California,
Whiteman Air Park,
Pacoima, Calif., "We
wanted to handle Taylor-
craft because its quality and durability
are tops, even though it's the lowest
priced plane on the market.”

4-place utility at 2-place cost, with side-
by-side “seatung and big cargo spacel!
This, plus all-around wisibility, 85 H.P,
engine with starter and generator, and
many other fe atures, makes the Z-place
TAYLORCRAFT "Sportsman’ the best
buy in the LOWEST PRICED field, @ For
detailed informaton, see your airport
operator or write direct,
2 Place—4 Place—Tandem

MR. AIRPORT OPERATOR: Great opportuni-
ties exist in Dealer Franchises, Write for
information today!

TAYLORCRAFT, INC.
Conway-Pittsburgh Airport, Conway, Pa.
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FLUORESCENT LIGHTS LOADING AREAS

Practicability of large fluorescent floodlights
in providing virtually glareless lighting on
loading ramp areas is being tested by Ameri-
can Airlines and General Electric Co. at
Logan International Airport, Boston. REach

and flaps down 45 deg. CAA Flight
Operations Safety Agent Robert T
Johnson savs the shear marks on the
nose wheel assembly indicate it was not
fullv retracted when the plane hit.

A diver reported the flaps appeared

to be down.
e Wheels, flaps up. Donglas hgures
also indicate that the plane could climb
200 ft, per min, with landing gear up,
or up to 400 ft. per min. with gear up
and faps at 30 deg.

Northwest engmeers and pilots say
the shear marks on the nose wheel
asscmbly indicate it was torn out in
the up-and-locked position by the crash.
And they note that the diver could

| not see the main landing gear.

'urther analysis may clear up the
wheels and flaps  position, although

salvage attempts were abandoned this
tﬂ.mtu

[f the wheels and flaps were up.
Northwest Operations MNanager Cox
says NWA personnel have considered
several possible causes for the crash:

of the cight alominum hxtures contains an
S-ft.-long fnorescent lamp, provides a sub-
stantial increase in illumination over previous
lighting, vet consumes less power. This is
reportedly the first airport installation,

“lee on the arcraft . . . deicer boots
m operation at the time the captain
clected to ‘go around’ . engines not
delivering full power . . . delay in re-
tracting gear or flaps . . . light turbulence
or Llf':lft"-.
l"LngmL Failure Cause—Cause of the
engine tailure cannot dehnitely be de-
termu:E salvage operations failed. The
pilot believed the oil cooler was out
ﬂf order.
> Attempted Takeoff Cause—The pilot
believed he did not have reasonable
stopping length left on the runway, so
he tried to take off again for another try.
Survivor testimony indicates that
few, if any, of the 43 aboard were hurt
in the actual water landing, although
some seats pulled loose. Most of them
escaped from the cabin.

Cause of death of the 33 able-bodied
military personnel and 5 crew appar-
ently was the unavailability of light and
life rafts when and where needed. Rafts
were in the aft and forward ends of
the plane.

making dies and templates

Simply brush on right at the bench; ready
for the layout in a few minutes. The dark
blue background makes the scribed lay-
out lines show up in sharp rellef. and at
the same |ime prevents metal glare. In-
creases efficlency and accuracy.

Write for full Information

DYKEM STEEL BLUE Lossks

THE DYKEM COMPANY

STOoPS

2303A Morth 11th St.
St. Louis &6, Mo.
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Cox pointed out that "Northwest
Airlines’ ditching procedure . . . is con-
sidercd comparable to any ullu,t |
» Remedies?—All  aircraft Equlpmm:r
design and operating procedures are of
necessity compromises—generally a bal-
ancing of initial economy against the
long-range cost of fatal accidents. Air-
lines cannot afford every recommended
improvement. So the problem of im-
proving ditching survival chances isn't
simple.

Cost of locating life rafts on panels

that could be opened from outside the |

plane would be high, though not neces-
sarily prohibitive.

But portable flashlights with auto-
matic lighting at impact, located to
show rafts and exits, would not be so
eXpENSIvE.

CAB Proposes New
Liability Regulation

Civil Aeronautics Board has proposed
a new regulation requiring all airlines
to carry liability insurance.

Most airlines now carry more insur-
ance than the CAB-proposed minimum,
the Board said. So the new regulation
would “make accepted business prac-
tice a formal requirement,” added CAB.

But the Board pointed out that somc
lincs operating without adequate cover-
age aren't big :_nﬂug]l to take the
financial nsk of “self-nsurance.” This
regulation “would protect the assets of
air carners against the effects whach
losses from accidents might otherwisc
have, and thus help assure the continued
satety and quality of their services,”
CAB said.

I'he Board suggests this coverage: Pas-
senger liability of $25,000 per person
or aircraft seat in an accident; public
bodilv injury liability of $25.000 per
persem and 5100,000 per accident for
small  transports, $250,000 for large
transports (over 12,500 Ib. gross weight):
property damage of $100,000 for small
transports, $250,000 property damage
for large transports.

Pilots See Contract

Trouble in Mergers

Air Line Pilots Assn. President Clar-
ence Saven this month told Civil Aero-
nauntics Board there will be trouble on
the proposed airline mergers unless the
Board approves consolidations  con-
tingent on adequate protection clauses
fur pilot employes.

In an ALPA briet of exception to
the CAB examiner opinion favoring
the  Braniff-Mid-Continent  merger
terms, ALPA asks the followmg:

* Five-year protection, because a pilot’s
flving vears are short and therefore
seniority and furlough setbacks might
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FOR YOUR “AN" OR STANDARD

STAINLESS STEEL

FASTENERS . .

R WA LLIME TAONLS

Allmetal Stainless Fasteners meet the rigid specifications
of the Aviation Industry. All types ond sizes, “AN"
or STANDARD, in stock. Stainless Phillips Recessed
Head Screws and Specials available too. Complete
facilities under one roof assures prompt delivery.
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ENGINE MANUFACTURING

OPPORTUNITIES FOR...

@ aircraft structures design
engineers

@ fuel controls design
and development engineers

@ test facility design engineers

® combustion development
engineers

MARQUARDT AIRCRAFT COMPANY

7801 HAYVENHURST AVENUE, VAN NUYS, CALIF.

.

S
- Q IMMEDIATE DELIVERY

Available in All Sizes

® Free From Burrs @ Smooth Conlours
® Close Tolerances

|
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| (Same as Curtiz 54610 or Consclidoted 501001)
| Write For Free Samples and Folder
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' Where to Buy

PRODUCTS - SERVICES
| ACCESSORIES

Time mc'faﬁfa.

FOR
CENTRIFUGAL

CASTING

Non-Gran supplies both aluminum

and tin bronze centrifugal castings,

as well as bronze sand castings.
Send prints. American Non-Gran
Bronze Co., Berwyn, Pa.

TEMPLATES

of ALL Types for the:

AIRCRAFT-AUTOMOTIVE
and TANK Industries

MASTER TEMFLATE
and ENGINEERING CO.

606 5t. Antoine Detroit 26, Mich,
Wo 1-90%0

DRAFTSMEN ATTENTION

Eliminate rubber stamps, tedious
hand lettering and ruling with

“TRANSEALS"®

Applied easily to your drawings, as
Title Blocks, Symbols, Notes, etc.
Write for samples and prices

JOHNSON RESEARCH CORP.
Broadway, Bethpage, N. Y.

Precision!

GRID LINE PANELS
METAL REPRODUCTIONS

Reproduced from Metal

or Fiberglass Drawings
$ -
CAPITOL ENGINEERING
REPRODUCTION CO.

835 Holden Detroit 2, Mich.

TR 3-8750

hurt him more than they would other
cmploves.

e New employment contracts be ne-
aotiated mth the merged COmMpanies.

s No pilot should lose through circum-
ht;ul{.‘cs of merger; he should not suffer
hnancially in the merger through demo-
tion, loss of carnings, establishing a
home at a new base of operations, or
furlough, ALPA says.

Saven said this applies to all pr:m]mg
mergers, including Bramiff-Mid-Conti-
nent, Delta-Northeast-C & S. Capital
Northwest and National-Colonial.

The ALPA brief claims that full
terms of the presently effective pilot
contracts with Bramiff and MCA, for
example, though approved by the CAB
examiner, would be mutually 1rn1:--r::351|1h
of fulfillment in merger—they would be
contradictory.

Bonanza Starts
Aircoach Service

Bonanza Airlines this month claims
the first local service aircoach, Bonanza
started a nonstop, 4-times weekly night
coach over the 255 mi. from Phoenix to
night spot Las Vegas.

Bonanza’s fare of $12.75 nonstop is
5 cents a mile compared with trunkline
night coach rates around 4 cents. But
it 1 25% under the regular Bonanza
fare of 63 cents a mile tor the regular
three-stop Phoenix-Las Vegas run.

Bonanza dropped its system-wide ex-
cursion rates in favor of this pinpoint
promotion plan.

Civil Aeronautics Board has approved
the experiment for six months’ trial,

Meanwhile, Northwest Airlines has
asked CAB permission to drop the half-
fare family plan used by manv trunk-
lines.

Northwest believes it has benefited
little from the family fare, especially
on the DC-3 operation. The family
fare plan offers half-fare to family mem-
bers accompanying a full-fare passenger
during off-peak days in the week.

American has benefited most from
the family fare plan, some CAB people
report, because AA has worked hardest
at selling it. American first introduced
it on replacing 21-passenger DC-3s with
4(0-passenger Convairs. With the DC-3,
Amencan ran extra sections on week-
ends; with the Convair, it ran half
empty on mid-week flights. F nnlh
fare promotion is the “peak leveler.”

Aussies Hike Fares

(McGraw-Hill World News)

Melbounme—Australian National Air-
ways and Trans-Australia Airways have
increased fares and freight rates this
vear by about 15% and other airlines
have mtroduced rates 10-20% above

those of last year. And the operators
claim that even with the increases Aus-
tralian domestic airline fares arc the
lowest in the world. Sharp rises m
wages and supply costs are given as the
reason for upping fares.

Dove Resiricted
(MecGraw-Hill World News)

Melbourne—The de Havilland Dove
light transport has been restricted to
3,000 hours by the Australian Depart-
ment of Civil Aviation, as a result of
a series of crashes here. The restric-
tions hold force pending certain modi-
fications which are being made on the
plane.

Study of a wreck indicated that the
cause was due to fatigue failure of the
lower boom of the center section spar.
The plane was operated by Airlines
(Western  Australia) Ltd. A certain
type of aluminum alloy is involved—de-
tailed investigation is being made on
certain other tvpes of planes known to
use this alloy, including U, S.-built air-
craft.

SAIDE Granted
Egypt Subsidy

(McGraw-Hill World News)

Cairo—A  provisional subsidy of
$120,000 has been approved for
SAIDE (Service Aeriens Internationaux
d'Egyvpt) by the Egyptian cabinet,
conditional upon a check of the car-
rier’s accounts by the Commerce Min-
istry.  An  additional allocation of
$285,000 for 1951-1952 losses was
shelved by the cabinet.

During 1950 SAIDE lost 5$416,000
on all routes, according to the Civil
Aviation Department.

The cabinet has asked that a min-
isterial committee be formed to de-
termine the conditions which would
govern payment of subsidies to Egvptian
aviation firms.

Aviateca Shakeup

(MecGraw-Hill World News)

Guatemala City—Several employes of
Guatemala’s government-owned airline,
Aviateca, were charged with defalcation
of funds “in excess of $75.000" and
four of them jailed, following a federal
mvestigation of the airline's fn: nces
last month. In addition, the company’s
president and general manager, Col.
Gonzalo Yumrita Nova, has been re-
lieved and Ricardo Rodriquez Paul
named to succeed him,

Defense Needs More Scrap
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Canada to Drop
Tariff on Aircraft

Ottawa, Canada—Iinance Minister
Douglas Abbott has proposed that for-
eign-made aircraft and engines of types
not built in Canada be allowed free
entry in the future to assist smaller air
transport companies to re-equip them-
selves.

Until now, Canada has charged im-
port duties on foreign aircraft to protect
its aircraft industry.

Spanish Gains
(MecGraw-Hill World News)

Madrid—Despite stiff competition
from the government-owned Iberia Air-
line, the privately operated and young-
est of Spain’s two civil carriers, Aviacion
y Comercio, S. A,; carried 123,137 pas-
sengers in 1951, an increase of 42,068
over the previous year. Freight loads
were up 205 tons over 1950 for a total
of 515 tons.

Operating six Bristol 1710s, the pri-
viate carrier ncreased Huns:_ time last
vear 20.59¢ to reach 7,419 hours. Air

mileage was up 18.7% over 1950 to
new high of LDE}B.*}HS,

SHORTLINES

P Air France has started New York-
Mexico City service with one flight a
week, will add a coach flight Iuilc 3.
First class fare 15 $495: coach rate was
not announced,

" Amernican Airlinu; has started “an in-
tensive campaign’ to sell air freight
service to the 5600-million Los Angeles
apparel-making industry for shipping to
out-of-state markets,

B Capital Airlines 15 service testing the
Westinghouse de-odorizer ozone llght
bulb modified to aircraft 28v. de current

FLIGHT RESEARCH
ENGINEER

A CHALLENGE
TO A MAN WITH

Initiative & Imagination!

Privale f{light research organization
offers unusual opportunity for graduale
engineer with minimum 3 years experi-
ence in flight test analysis work. In-
volves diverse oclivities associaled
with fligh! control study work. Submil
resume Box AW 697, 221 W. 41 B5t.
NY 36.
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Valve Talk

for WM. R. WHITTAKER CO., Ltd.
by Marvin Miles,
Senior Member, Aviation Writers Assn.

Recently, the Whittaker people asked me to do a reporting job on
aircraft valves and the men and women who make them.

Why me? What did 1 know about valves, or care, for that matter?
And why valves? There’s color in an airplane but where’s the romance
in a valve?

Webster defines a valve as a “contrivance or arrangement” used to
open or close a passage to permit or stop the flow of a liquid, gas, vapor
or loose material in one direction and close against its return. ..

When I first entered the Wm. R. Whittaker Co., Ltd. plant on
N. Citrus Ave. in Los Angeles, | had little more than Webster’s defi-
nition to go by. A valve was simply a gadget to be opened or shut,
with a good many of them required in planes and power plants,

Then I realized that an airplane cannot function without valves —
any more than can the human heart. At Whittaker, 1 found that valves
aren't gadgets at all, but masterpieces of precision, designed and built
for unerring control in their crucial functions.

I saw how valve failure can wash out a million dollars worth of plane.
[ discovered that an efficient valve, in intricate coordination with its
actuator, requires top engineering, top craftsmanship and can take a
year to eighteen months in development time. In short, I found, at the
Whittaker Company, a fountainhead of specialist “know how™ turning
out watchmakers’ dreams.

Here, right in the backyard of my own aviation beat, is a com-
pany that grew in nine years from one main idea into a vital
defense concern mass-producing critical valves of acknowledged
superiority for the planes of every major American manufacturer.

A story here? You bet there's a story in any young, energetic outfit
that has gone all out in design, production and financing to keep pace
with the industry. In each phase there's a special story. It's been a
struggle against odds. .. and there's always drama in that.

Whittaker has had problems, many of them. Those tangles were
unsnarled with the same sort of resourcefulness that made older and
larger firms the great air plants they are today. There have been mistakes,
too, but for each mistake there has been a remedy. Problems and mis-
takes are not unknown in aviation’s headlong technological rush. It's the
manner and speed with which they're handled and solved that counts.

From a single check valve manufactured when the company started,
Whittaker has increased its production to more than 400 types today,
specializing in fuel, hydraulic, hot air and pneumatic valves cngmet.n.d
and produced as a unit with their actuators and tested exhaustively in
extremes of pressure, heat and cold, sand and dust, fungus growth .

The company, with more than $16,000,000 in backlog, takra
pride in the confidence its products have won throughout the in-
dustry, in the Air Force and the Navy. It’s this same confidence
that has brought on one of Whittaker’s greatest headaches.

I'll discuss this anomaly and other problems in succeeding issues and
give you a cross section of the Wm. R. Whittaker Co., Ltd., together
with a bit of its history, an outline of its achievements and a look at
the men who made those achievements possible.
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bv Awviation Mart, with All-Amencan
Airways cooperation. AAA already has

adopted 1it, uses one per DC-3. Orig-
inal cost is $15.95, including voltage

adapter, with 25% discount on quan-
tity. Bulb lasts 3-6 months and 15 re-
placed at $1.30 each.

> Civil Aeronautics Board examiner
recommends CAB approve merger of
Empire and West Coast Airlines as
ornigimally suggested by the Board.
CAB has ordered Intra-Mar Sthpmg
Corp. and Intra-Mar Air Freight Corp.
to stop unauthorized international
freight forwarding.

* International Air Transport Assn. is
pressing for streamlined customs and
immigration processing by nations be-
cause aircoach may double trans-Atlantic
air passenger volume, making red-tape
cutting more imperative than ever. . . .
Association reports scheduled lines’ 11,-
200 flights across the North Atlantic

last vear meant 18 planes were airborne

on the route at all times: about 340.000 |

people, 34% of the passenger trafhe,

went by air.

> Mid-West Airlines ceases operation
this week, on May 15, after recent de-
nial of its anplication for certificate re-
newal. MWA asked and got CAB per-
mission to stop Aving Mav 15 instead
of June 30 to save monev for both air-
line and government.

» National Airlines has started davlight
coach service “thingtﬂn Florida.
Cnmpnnv now offers intra-Flornida com-
muters a “fly and drive” plan, prov i-r]mg
car rental for 50 mi. driving at %7
dav.

» Northwest Airlines, through efforts of
the CAA Ofhce of Aviation Defense
Requirements, was able to borrow two
scarce R-4360 engines from Air Force
and two from British Overseas Airways:
PanAm also agreed to expedite overhaul
of some NWA 4360 engines. Flooding
of NWA’s engine overhaul base at Hol-
man Field caused the emergency re-
quest.

> Slick Airways ads in October issues
of leading business journals will show
airfreight rates including pickup and
delivery of 100 1b. shipments at 70%
less than that of air parcel post or air
L'\PT[‘H"-'.

P United Air Lines summer schedules
offer capacity 28% above a vear ago. . . .

Company load factors Januarv-April
compare with a vear ago:

1952 1951
AR s e . 6% 67 9%
| R e RS 639 68 e
I 155 f S mim M e B 67 e 72
BADEL o oiaminimemin o o e 71% 77 Yo
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SEARCHLIGHT SECTION

(Classified Advertising)

EMPLOYMENT:
BUSINESS:

UNDISPLAYED

$1.20 a line, minimum 3 lines. To flgure adrvance
payment colint & average wonds as a lina.

Porition Waniled & Individueal Hﬂi“ﬂﬁ Opporfunify
undisplayed advertizing rate iz 34 the above rates
payAhle In advanoe.

Bor Numbers count as one line,

IHacound of 109 If full payment is made in adrance
for 4 condecutive Insertions.

"OPPORTUNITIES

BRATES——

:EQUIPMENT
:USED OR RESALE

DISPFLAYED

Imdividual Spoovs with border rules for prominent
diiplay of advertisements,

The advertising rate 18 J15.65 per Inch for all
gdvertising appearing on other than & contract
bakle. Contract raftes quoted on request

An adeveriising inch ir meosured 3" vertically on
one column, 3 columns 30 ipches to B page.

Applications Now Being Accepted
For Next Training Class

Have a coreer in commercial aviation with L
one of the notion’s leading airlines. Pay is
excellent, and there are ample opportunities

for advancement. Retirement-lncome Plan, | =

brood Insurance Progrom ond many more
benefits,

QUALIFICATIONS:

Age: 21 o 30
Height: 56" to 6’3"
Vision: 20/20 without correction
Education: High School graduate
Citizenship: Must be U.S. citizen

Flying Experience: Must have valid
CAA commercial license

Apply now to:

UNITED AIR LINES

Write C. M. Urbach, Dept. AW
United Air Lines Oporating Base
Stapletan Field, Denver 7, Colorade

REPLIES {Box No.): Address to offlce nearest gou
NEW YORK: 33¢ W, L(8nd 8¢, (358)
OCHICAGO: 580 N. Michioan Ave. (11)
SAN FRANOCIBCO: 68 Port Bt. (§)

POSITION VACANT

111 LICOP TJ.'- 134 PILH‘I“*u uncl Mechanica wunttd

wilh mountain or tropical experience for
varied projects. Interesting work, P-4177.
Avintion Weak.

 POSITIONS WANTED

A HIGHLY Skilled Alrline Transport Pllot with

2 years airline fiyilng and a total of 13 years
active Aying desires a position with a future
ay Company pilot, At present flying captain -n
executive alreraft., Excellent references and
resume upon request. FW-3002, Aviation Week.

ATRLINE TRANEBPOHT Pilot desires reliable

exscutive pilot position for secure future and
to establish & home for family. Presently flving
Capt, on small airline. Apge 27, married, 2
children. 5200 accident free hrs. with all rat-
inga Including A.T.K. exper. DOC-3, C46 Lock-
head Heech, ete. Good position more desirabhle

than high pay, PW-4110, Aviation Week,

PILOT AIRLINE Transport rating and navi-

gators license total ER0D flight hourse, Alrline
¢caplain experience omn Constellation, DC-3,
DC-4, DC-6, and Convalir 240 equlpment. Navy
time on Aying boats, College graduate desiroes
employment fiying capacity. PW-4180, Avia-
tion Week.

I2 YEAHRS Experlenece Instruction or Main-

lenance any itype alreraflt armament ays-
tems, also licensed alreraft and englne Inetroc-
tor and mechanic. White, 36, married, no chil-
dren, prefer overseas assignment. PW-4168,
Aviation Wonk.

FOR SALE
Beecheraft.

For Sale Bescheraft airplans, converted AT-11,
manufonctured Nov, 1944 ; modifiled for CAA car-
tiflcation by Spartan at Tulan in 1846, Total
time on airframe 3,500 hours, left engcine 630
hours slnce mn]'lui.ul right englne 160 slnce
overhaul, Constant speed propellers, ADF, 522

| VHY, and Command radlo, Licensed as of

September 1950, All hmhnnu complied ineclud-
ing hydraulle main gear drag linka. Interlor
unplughed, 60 gallon eabin foel tank. Aper-
tures for vertleal camerna. Plane painted white
with red trim, excellent mechanieal shapa.
Price 317.000. Wayne Thomas aviation editor.
Chicago Tribune, f'!'llr':l.[-,u. ‘:unerinr T-0100.

WANTED

CA6F purchase, lense
or lease with option to purchase. Will conaldar
u}mlllqng. C46A converted, W-4009, Awviation
talk,

Aircraft Tool Design
AND |

Manufacture

We have available capacity

NOW

ENGINEERING &
MANUFACTURING CORP.

P. 0. Box 479 Galveston, Texas

Wnnﬁd
LOCKHEED LODESTAR

Send full details to Jock Hale

OHIO AVIATION COMPANY
Dayton Municipal Airpert Vandalia, Ohio

WANTED

12040 Propellers! 1!

Also, Hubs and Parts! !!
Spider — 51448 Barrel — 50384

MNATIONAL PROPELLER CORP. I

G401 Carieton Awve,, Seatile, Wash,
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EL OPLER
ALLISTS

TWO MEN
WANTED

FOR
LONG-TERM PROJECT

ALROOINAMESST

Prefer man with B.5. in ceronautical
engineering ond 4 years experience
in aerodynamics, 2 of them in the
helicopter field.

DINARIC/ ST

Prefer man with B.S. in aeronautical
or mechanical engineering and 4
years experience in dynamics, 2 of
them in the helicopter field.

Interesting work and ideal condi-
tions with leading firm.

SEARCHLIGHT SECTION

225 | ENGINEERS <8

CHALLENGE AND CAREERS
FOR

ENGINEERS and SCIENTISTS

GOODYEAR AIRCRAFT CORPORATION
RUNS THE GAMUT OF PROJECTS

Navy blimp and the most advanced jet fighter, commercial amphibians and helicopters,
guided missiles ond radar screens, electronic computers, tow targets, convertiplanes,
gun mounts, fuel tanks, wheels amd braokes, ond stratesphere bolloons are on the
board or in the production shops of

| Goodyear Aircraft Corporation

Careers are being built on the solid foundation of
Goodyear Aircraft Corporation
a subsidiary of
The Goodyear Tire and Rubber Company

| with airframe experience.

ENGINEERS

Our military airframe design pregram
offers excellent opportunity to angineers
We hove

openings in siructures, layout and de-

I tail. Small expanding company. Ower. |

tima work schedule.

ANDERSON, GREENWOOD & CO.

| e

Municipal Alrport Houston 17, Texas

Present Monager meving up—&mi
| ossociates — Interesting fature — ant

PRODUCTION MANAGER
WANTED
Industrial & Electrical Products—Company
hes top repulmtion and 400 employeess—

compensalion arrangemenis—FPlease give
full data including requirements :mdﬂn-

cloge recent phelo.

Several positions alse availlable for grad-
uaie engineers.

M. G. CHAMBERLAIN & COMPANY
Industrial Consultants
8845 W. Olympic Bivd.  Beverly Hills, Calif.
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ENGINEERS
AERONAUTICAL ELECTRONICS
MECHANICAL CIVIL
ELECTRICAL INDUSTRIAL
AERO DYNAMICISTS PHYSICISTS

NEEDED TO WORK ON

RESEARCH DESIGN

DEVELOPMENT

NEEDED ALSO ARE

TOOL DESIGMNERS
PLANT ENGINEERS
METALLURGISTS
HEATING & VENTILATING ENGIMNEERS

TOOL PROCESSORS TOOL PLANMERS

G.A.C. offers o planned educational odvancement progrom applicable to experienced

undergraduates as well as to graduate engineers who are experienced or inexperienced
in the oeronautical field.

Solary positions with bonus for extended work week.
plan and other benefits are available.

Free insurance, liberal vacaotion

Prompt and serious consideration will be given your inquiries addressed to:
Mr. C. G. Jones, Salary Personnel Department

GOOD/ YEAR
AIRCRAFT CORPORATION

AKRON 15, OHIO

N
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ment for qualified men

OPPORTUNITIES

Expanding C-119 and C-123 Aircraft Program at
Willow Run offers fine opportunities and steady employ-

Tool and Die Engineers
Industrial Engineers

Plant Engineers

Time Study Engineers

A and E Mechanics—Licensed
Tool and Die Designers

KAISER-FRAZER CORPORATION

Willow Run (near Detroit), Michigan

® Design and Layout

Submit resume lo

% A GREAT OPPORTUNITY |

in a new and interesting field

MECHANICAL ENGINEERS

® Long Range Program

® Aircraft Experience desirable ® Expanding Organization

FLIGHT REFUELING, inc

P. O. Box 709, Danbury, Conn.

AC SPARK PLUG
DIVISION

f
GENERAL MOTORS
CORPORATION

PRECISION INSTRUMENT PLANT

Positions now available for highest
caliber personnel in the field of
girborne outomatic, electro-me-
chanical control equipment.

MECHANICAL DESIGN ENGINEERS
ELECTRONIC ENGINEERS
SERVO ENGINEERS
ELECTRONIC DESIGNERS
MECHANICAL DESIGNERS

MNew and expanding division of an estab-
lished firm with 20 years of successful
experience in the instrument field, Work
invelved deals with the manufacture and
development of highly complex equipment
of the most advanced type.

Write or Apply
AC Spark Plug Division

GENERAL MOTORS CORPORATION

1925 E. Kenilworth Place

Milwaukee 2, Wisconsin

92

—Tlna California Institut-e
of Technology

let Propulsion Laboratery
Pasadena, California

. . . hos several openings in the
following engineering fields:

Preliminary Design

Engineering Anaolysis
Aerodynamics
Aerodynamic Heating
Heat Transfer
Thermodynaomics
Dynomics
Structural Studies
Statistical Studies

Structural Design

Propulsion System Development

Test Engineers—Wind Tunnel
Experienced in supersonic

wind-tunnel tests desirable.

Excellent opportunity exists to learn all
phoses reloted to missiles, rockets and
wind tunnel test operations. Apply giving
details pertaining to academic background
and work experience to

JET PROPULSIBN LABORATORY

4800 OAK GROVYE DRIVE
PASADENA 2, CALIFORNIA

MARTIN

Offers the Greatest

Diversity of Projects
o

Aerodynamics
Structures and
Electro-mechanical
Design Engineers

Martin has the greatest diversity ol
projects of any aircralt company in the
East. OHers greater Opportunities for

| development, career positions for gquali-
| fied engineers. Submit sirictly confiden-

tial resume ouftlining qualifications in

| detail. Personal interviews arranged.

THE GLENN L. MARTIN CO.

Personnel Dept.—Baltimore 3, Md.

HELICOPTER TEST
PILOTS

FOR EXPERIMENTAL
TESTING

Must be thoroughly qualified to carry
out all types of HELICOPTER {light test-

ing. Minimum of 500 hours ol HELI-
COPTER {light time required, preferably
in experimental flying. Familiarity with
CAA and armed-service test work de-
sirable.

These positions are with an established
rapidly-growing helicopier manulacturer
offering atiractive salaries and benefils.
Qur tesl pilols are aware of this ad,
Send full details of experience and per-
sonal data to

HELICOPTER TEST PILOT

P-1188, Aviation Weak
240 W, 42 St., New York 36 N. Y.
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Executive Aircraft Overhaul
AND

Conversion

Interiors, Radio Installations,
Engine Changes and Engineering
We can handle your job
TODAY

ENGINEERING &

MANUFACTURING CORP.
P.O. Box 479

Galveston, Texaos

C umplf
Reliable

HELICOPTER SE

® Helicopters for Lease — Anywhere
® Flight and Maintenance Training

Box 248 STATE AIRPORT HILLSGROVE, R.

World's oldest helicopter operator

NEW ENGLAND HELICOPTER SERVICE, INC.

Il-

BEECHCRAFT—C-45
Exceptionally Clean Executive Alrcraft
PTIEN oaiicara e wrme b d ok e ek o . $30,000.00

Contact

I A. W. CRUSE

L. B. 5. Aircraft Corporation
P. O. Box 123

Miami International Airport, Florida
Phone: B88-5257

" INSTRUMENTS

Authorized Factory Sales
. and Service

for

* Eclipse—Pioneer
*Kollsman

*U. S. Gauge

C.A.A. Approved Repair Station
#3564

Contractors to U. 5. Air Force

largest in the East.

IMMEDIATE DELIVERY
| CALL @ WIRE ® WRITE

INSTRUMENT ASSOCIATES

Telephone: Great Meck 4-1147

Our stock of instruments is cne of the |

FOR SALE!

39 UNITS BC957A RADAR INDICATOR

UNUSED

Manufactured for the
U. 5. Army Signal Corps
by Western Electric. Units

contain a 5" scope tube In IDEAL FOR
addition to 33 various elec- RADAR LAB USE!
tronics tubes. Dimensions: *

174x35"x1014" deep.

Available tor inspection

WRITE—WIRE—PHONE

| COMMERCIAL SURPLUS SALES CO.

4101 Curtis Avenue, Baltimore 26, Maryland
Telephone Curtis 3300

PBYSA Specialists '

e

e,

i s '-—_'- g

Complete Overhaul & Maintenance
of All Types of Aircraft

We have 20 complete PBYSA Aircraft
Prices starting at $25,000.00 cach

Southern California Aircrait Corp.

Twin Engine

Located Mexico. Available for leose, sole or
trode. Excellent cargo aircraft.

Box 395, Rochester, Mew York

363 Great Meck Road, Great Neck, M. Y. Ph: Ontaric &-387] Ontario, lif.
Telegraph: WUX Greot Neck, N. Y. Boit 424 PISHER ntario, Cali
' 1—DOUGLAS DC-3
FOUR AT-21 AIRCRAFT PRODUCTION (fow receising conaleto overhaul scior to madin.

1—EXECUTIVE LOCKHEED LODESTAR

| Now recoiving complets overhaul prior to modifl-
catien. Can finish to customer's specifcations.)

for deotoils:

STOMNELL & HOLLADAY ]
Mational Airport Washington, D. €. |
Phone STerling 57353

MACHINERY

SyomTTANALL] BERMLETYTE AIR TOOLS = ROUTERS '
MAGHAFLUXES

MONTGOMERY ENGINEERING CO. ruieonene

14195 Prairie Ave, Detreit 4, Michigan TEron 4-2040
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G-21 GRUMMAN GOOSE

(Model JRF-6-B; serial 37818)

Although this aircraft wos manufactured in 1944 a complete new hull and center
section was instolled in October 1946. Specifications are as follows: Airframe T.T.
2924 hrs. and 487 5.0.; engines 9B5-ANGE (487 hrs. 5.0.); props Ham. 5t. 2D30-247,
5.0. 487 hrs.; complete radio including ADF, HF and YHF (4 channels); day and
night instrumentation including landing lights; radic compass BC433F; voltage 24V.—
Foreign registration license expires Moy 20 aond all bulletins complied with for
relicensing in U. 5. A. Present seating, 7 in cabin, pilot and co-pilot. (Brokers

protected.)
$45,000.00 FAF MNew York

GORDON SMITH & COMPANY, INC.

21 East 42nd Street Mew York 17, New York
Telephone: MUrray Hill 2-7327—(Cable-Gorsmicom, N. ¥.)

PRATT & WHITNEY ENGINES

R2000-7

Ready for Immediate Delivery

Engine time 00:00 since overhaul by
Pacific Airmotive Corp.. Burbank.

Modified 1o latest airline specilica-
tions, complele with carburetors, mag-
nelos and harnesses. Preserved lor long

time slorage.

Also 83686 and 78105 cylinders, plus
selected RID00 paris.

P. D. SMITH

AIRCRAFT ENGIMNE PARTS

10901 SHERMAN WAY
SUN VALLEY, CALIF.

B-23 DOUGLAS EXECUTIVE TRANSPORT

This beautiful deluxe long-range, high-speed aircraft hos been recently entirely overhouled.
Every item of equipment necessary for the comfort and convenience of executive trovel hos

been incorporated. Spare engines, propellers and other components generally sufficient to
maintain several years of uninterrupted operation are available.

Wi c -
TRANSPORT AIRCRAFT : ng.IﬁhE Fh\ﬁﬂg-ﬂs Telephone Murray Hill 7.2050

516 FIFTH AVENUE, NEW YORK 35, N. v, Cable Billwold New Yark

600 AMP

Reverse Current Relay AN3025-2
Hartman ATO02A MNew seoled cartons,

pack expiration daote 4-17-53.

Just ons many *""hot" Instrument and el
equipmeant ltems In stoek for Immediate de
Othears ara:

AY203 & AY205 Autosyn Motors
AMSTA5-2 Accelerometers
Typa E-21A Jet Tach (0-110405)
AM5T73-1 Engine Gage
By & B11 'I:Jrl_ Hd. Temp Gages
AMN3201 and AN3202 Ammaeter & Yoltmater
Thousands of others . Gevernment Souree |napss-
tion or CAA Inapection as desired.
R. E. WHITE & ASSOCIATES

6919 San Fernando Rd.

Rockwell 91191 Glendale, Calif. I

FOR SALE—TEST STANDS
FOR JET ENGINE FUEL
NOZZLES AND CONTROLS

2—for testing J42, J47, J48, and similar
fuel nozzles,

l-for Flow Testing Fuel System Con-
trols. Capacity 9400 PPH (& 500 PSI.

EX-CELL-O CORPORATION |

Detroit 32, Mich.
MARTIN PLANT

NEW .'

WRIGHT 1820-62A-72A Engines

Aircraft Service Corporation
P. 0. Box 123
Miami International Airport Florida

P & W LODESTAR

Sperry A-12 Auto Pilot with
Automatic Approach Control

NG6D100—vwery plush executive interior in-
cluding deluxe lavatory, & chairs, divan,
desk, hot cups, folding table, deicar boots,
anti-icing, Collins Glide Slope Receiver,
beautiful paint job—white and gray. 1600
iotal hours on airframe, new engines.

PAGE AIRWAYS, INC.

Rochester Airport Rochester, M. Y.

PROPELLERS
n Overhauled Neow
" C46...... Hydramnties, ... §2,800,00
ew Mixture Gontrols | | & lypmpe. samo” o
. A7, ..., Hydramatic. . . 0 00 -H-T‘_il}.m
Manuf, by Stromberg File o DGt . 1,800 148880
P-47_..... Cortis El I, 500, 00 |, 64000 . DD
P/N A30041 P/N 392080 B35 L H',’rfj.“:'m.u?'.? | 00000 o0 00
- [ Bl s . .
| B/N A30117 P/N 335031 DS, ... Iiiil::-]f::t{‘c. .. 10,000.00  3,000,00
COMPONENT PA R DRENDS BF COTNTERWEIGHT
RTS AND OTHER TYPES AVAILABLE 7
P/N 21141 P/N G1110 BLADES
22148 61219-G , Overhauled  MNow
Beecheralt H . T $215.00 $300 .00
22151 61250 | P51 Hﬁ?lr.mﬂf: S 100 00 12500
22154 61251 Cat Hydramasia. 2270 193200 300700
22173 70836-K GlOLA-12-18 HL.‘I-IJEFE‘iv.E“.H.EﬂﬂEhH’AILAEI.Er |
22181 392683 ' Overhauled New
60125 392708 AGBGRIG-1...........00000 $50,00 $1060 .00
50550 392737 sdcrsG. i 3% ke
, 4GBGIOM . ..o : 116 .00 130,00
apioa iy A (B
mporianl—QOur new sparkplug overhaul ARLe=B. .. ...... X T .00 5.
shop ollows us fo maoke memy popular coMANY OTHEN TYPES IN STOCK ...
types of :ﬁ“ﬂ:ﬂ“ﬂ‘ mi]:uhh tﬂlﬂ'ﬂ- ot SOMPLETE LH‘;E:.AI::EHlEE:H}!;E =030 PARTS
@ yory modes! price, %0 be sure lo wrile 53345 51505 56371-20
us about your sparkplug requirements 52500 53302 ar::t;n—::r E[I:g:g giﬂg
before you buy. We alse have a fine 52505 53636 56371-05 £1411 0108
slock of: 53214 F3216 52313 SOB04 56142
, MATIONAL PROPELLER CORPORATIONM
NEW SF#H“PLUGS 6101 Carleton Avenue, Seattle 44, Washington
In originol boxes — Phone: LAnder FGEUE
C-353 RC 355 — e e e
C-345 RC 345
Mony other paris & Accessories available. [OCKHEED PV I
=
L & H SUPPLY, INC.
8202 Cedar Springs Dallos 9, Texas Speed 260 mph (T.A.5.) - Range 1500 Mi.
Sasan: 210 We hove several PV-1 Venturas that are
=5 ready for immediate fly-away., They are now
uncanverted. One aircraft hos only 440 hrs
PHATT w T since new—other has 1100 hrs, ese ore
Hl HET E"EIHES in unusually fine condition, Will stand rigid
Kihen == B Mk s BB inspection. AVAILABLE IMMEDIATELY.
'tqil;él I;;:n::lr Jgtuq:agdiﬂnngd Main Bearings Call or Wire
¥, -90C, 1340-1, 9B5s.
Ignition as desired, Write to us for prices & details E I;EEWAH‘.D[' AEHDHAUTIEAI;
ort ayne, (nd. Miomi, Fla.
WALLACE AIR SERVYICE — or — ’
b s e EINE . Ph. H-2145 Ph. 9-1218
— 4 s —_ =
94
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IMPORTANT! Many items in this group have not been listed in previous ads!

One of America’s largest stocks of UNUSED

AIRCRAFT PARTS

We own and offer all parts listed — plus many thousands more — stocked in our Baltimore warehouse!

EXTRA SPECIAL!

OVER 6,000,000

AN525 WASHER HEAD SCREWS
All diameters and lengths, for example:

132,000 AN525-8-6

538,000 AN525-8-8
345,000 AMN525-8-10
1,019,000 AN525-10-8

401,000 ANS525-10-10
678,000 AN525-10-12

PLUS MANY OTHERS

43 PIECES

ENGINE QUICK
CHANGE UNITS

oot dnazeiods | | UL T
252,000 AN525-416-10 GRUMMAN FM-1
536,000 AN525-416-12 AIRCRAFT. COM-

210,000 ANs2s-416-16 | | PLETE WITH AC-

CESSORIES

MISCELLANEOUS COMPONENTS

Quantity Part No.

45 AMN41031-9
318 18597-%
120 MFR-T13-15A
700 TFD 8400
125 D7818
50 eP771-A
250 AMN4014
300 1H2480-K & KA
19 AM5531-1
1000 AM5STR0-%
400 AMSTBO-%
16 76819
10 4582
n 4TB21
1% 47B2%
20 47823
36 47824
10 7672
11 Té&B4
20 77C4
21 T17CS
25 T27TY 72 l%
] ] T27TY737%
B3 T27TY741%
11 £EET-11D-3 A
a4 sBA2SDJ4B
83 A 4934
S0 RDBg?20
115 PaCAaRA
70 ANMNIZI3-1
450 A9 (94-32226)
a87 RS5-2
o0 JH950-R
49% S-841 (94-39253)
53 AM&GT0I-3
1000 13018-A
140 K14949E
188 EYLC-2334
11 12084-1C
174 450-0
250 SSE-14
100 Ti6=-3A
37 117=47
B9 316
g0 194-F
230 e21-B
340 281280
85 12924-%
20 23748
a0 DWes
97 6041 H=1 4464
22 0455-D
148 PG208 AST
13 DW4T
11 DW33
&5 ASDCe
&O0 MND21
30 Uaoos-DV'S
gy UA=31460
95 UA=-3160C
13 UA-600T7-CF-DV5S
14 LA -5009-5-30
11 UA-6012K-530K

Misg.

Erie Meler
EHCO
G, E.
G. E.
Weston
Lewis Eng.
Lewis Eng.
Lewis Eng.
Lewis Eng,
Lewis Eng.
Laewis Eng.
Lewis Eng.
Lewis Ens.
Lewis Eng.
Lewis Eng,
Weston
Weston
E?Iﬂnn
G.E
Delco
Heltzer Cabol

Parker
Scintilla

Electronic Laba

Bendix

Bendix

Marquetie

Barber-Colman

Eelipse

Skinner

Eclipse

Eclipse

Edison

Edwards

Stewart Warner

Stewart-Warner

Kidde

Adel

Kidde

Eclipse

Cotler Hammar

Aro

Minn. Honeywel

Eclipse

Eclipse

CO2 Mg, Co.

American Gas
Accumulator Co,

United AjirProd.

United Alr Prod.

United Alr Prod.

United Air Prod.

United A Prod.

United Alr Prod.

Deacription
Brams (Valve #U4785) Ol Cooler
Aluminum Oil Cooler
Hydraulic Pump
Fusl Booster Fump
Antl-icer Pum
Fuel Booster Pump
Wobble (D-3) Pump
Hydraulic Pump
Tach. Generator
Whee! & Flap Pasition Indicator
‘Wheel & Flap Position Indicator
Cyl. Head Temp. Gauge
Air Temp. Ind.
Temperature Ind.
Temperature Ind.
Temperature Ind.
Temperature Ind.
Alr?mn. Ind.
Temperature Ind.
Temparature Ind.
Temperature Ind,
Left Wing Anti-icing
Right Wing Antl-icing
Tail Anti-icing
Dual Tachometer
DC Motor [ 34 HP)
Molor
DC Molor
Primer
Ignition Swilch
lanition Swileh

lector Box
Starter Maotor
Box
Aceumulator 10°=1500 P.S.1.
Interphone Box
Windshield Wiper Kit
Cantral
Amplifier
Gasoline Filter

Separator

Generator (MEA-3A)
Detector
Heorn
Heater
Hullll'l‘i Go00D0 BTU)
Co® Cylinder
Lock Valve
Oxygen Cylinder
Transdformer
Relay (B-12)
Osygen Regulsto
Air -ilﬂ'll: Swilch
Transformer
Transformer
Fire Detector

Time Delay Relay
Qil Temp. Res. 5°
Oil Temp. Reg. &
Oil Temp. Reg. &'
Qil Temp, Reg. 7°
Ol Temp. Reg. ?°
Oil Temp Reg. 12°

% Send us your material lists for screening!

4101 CURTIS AYENUE, BALTIMORE 26, MARYLAND
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CARBURETORS!
MAGNETOS!
SPARK PLUGS!

Quantity Part Me. Description

947 PDi1%Ki10 Stombery injection
Carburetor

19 1375F Holley earburatos

407 SFLM-2 Bendix Scintilla
(manufacturer’s Magnete
part Mo, 15D—

124536 Spec.
ANG511)

SFSRM-1% Bendix Scintilla
(manufacturer's Magnato
part Mo. 10-

2&6170-1)

185,000 LS4AD1 Spark Plug (Aere)
30,000 LS-659A Bendix Scintilla

Spark Plus

SPECIAL GROUP!
Ideal for tear-down for parts

Quantity Part He. Description
398 PD12K10 Stombers injection

relor
234 PR48-A1 Strombers carburelor
29 PR48-AZ Stromberg carburetor
i PR48-A3 Strombers

PRATT AND WHITNEY
AIRCRAFT ENGIMNE PARTS

Quantity Part Ne. Descriplion
166 1045 A, Bearing
500 3506 Flange
130 8288 Follower Awn'y
814 35814 Blower Amn'y
53 483692 Shalt
175 48353 ShaR
56 48359% Sump
I90 4B 451 Geear
78 16236 Gear
1178 84289 Bearlng
17 pe Housing
200 48350.D Crankcase Ass'y
200 B4083 Cylinder
100 B4084 Cylinder
200 B4085 Cylinder

HUGE STOCKS OF ALL
TYPES AN HARDWARE

NEW — UNUSED. WRITE
FOR DETAILED LISTINGS.

BEARINGS
AIRCRAFT ACTUATORS

Quantity Part Ne. Quantity Part Me.
12000 K3L-2

8&00 KiL-R48 49 400A.J13
4000 KF4
3000 KF4H 141 420 EC
30000 KP4R16&6-2
3300 KSFS 160 420 DY
17000 BC5W11
28000 KS6.A, 1% M-2031
1000 38KD4 (Adr Aseociates)

&600 REIMR3
5000 F35-14

WRITE—WIRE—PHONE

COMMERCIAL SURPLUS SALES CO.

TELEPHONE: CURTIS 3304



It’s Time to Turn on the Lights

This vear's crop of crashes has had two main causes—mechanical failure
and bad weather instrument approaches. Most cases of mechanical
failure stand a chance of being cured. The approach problem, however,
has a rather gloomy outlook.

Effective visual aids—the remedy for many of these accidents—needs
pushing.

» Avoidable Crashes—The now famous “New York Series” included two
crashes which most likely wonld not have happened had adequate visual
aids been installed. The term “visual aids™ as nsed here means approach
lights, runway lights and runway markings. “Adequately installed” means
that pilots should not have to circle blindly in order to land.

® The first crash, a Northeast Airlines Convair at LaGuardia, was an
approach to minimum conditions, over water, with no approach lights.
We will not concern ourselves here with the possibilities that may have
caused the trouble, such as instrument error, faulty windshield wipers,
etec. Instead we will look at what could have prevented the accident.
Pilot opinion is that approach lights would have provided the additional
guidance necessary for a safe landing in this case.

e The second crash, a U. §. Airlines C-46 near Idlewild, also oceurred
during bad weather, In this case the pilot made a successful ILS approach
but lack of straight-in landing facilities made it necessary to circle the
airport. There is every reason to believe that proper landing aids would
also have prevented this crash.

It is interesting to note that TCAO long ago set an approach light

standard. T'his is the centerline—ALPA or British Calvert system. While
the U. 8. has accepted some ICAO standards, such as nautical miles and
new phonetic alphabet, we have not at this writing accepted the “official”
approach hehts.
» Military Block—Acceptance of TCAQ standards is largely determined
I‘.I-_t' the il'l:i]if."trj.'- For instance, everv 1. S. eivilian aviation oreamzation
voted agminst the nautical mile. The desires of the U. S, Air Force pre-
viailed however, and that is now the American standard.

On the other hand, civilian aviation has lone been in favor of center-
line lights but, mainlvy due to objections by the Air Force and the Navy,
we have not followed TCAQ. '

Navy objects to centerline lights because of poor forward visibility
from Jet cockpits. The Air Force has a requirement that every runwav.,
regardless of length, have 1,000 feet of clear area off each end, It is
difficult to justify this regulation, even considering jet aircraft.

CAA publishes a Monthly Summary of Air Traffic Control Operations
showing statistics on bad weather flving. A typical month, January, 1952,
shows the following: ILS approaches—scheduled airlies 16.179, the
military forces 434; full GCA approaches—airlines 2,118, military 836.
Scheduled airlines” annual average is 94% of all instrument approaches.
» ICAO’s System—Iurther, the military have indicated that thev are not
interested in landings with less than one mile visibilitv, Airline minimums
arc already at 1 mile and are expected to drop. At visibilities above one
mile almost any approach lights are satisfactory, but below that figure
their usefulness falls off depending on the system. The ALPA-Calvert
centerline lights are the only ones considered adequate at § mile and only
the ALPA svstem meets 500-ft. requirements, *

In view of these facts it appears logical that the [CAO-approved lights
should be installed without delay so that those who need them may use
them. Once this is accomplished, flving will be simpler and safer.

STRICTLY PERSONAL -

MNotes & Names

Who thought up the name for that new
house organ—Kaman Performance?

We welcome several hundred new sub-
scribers up at Minneapolis-Honeywell in
Minnesota,

Chuckles from awviation editors every-
where, who noted that CAA’s “news” dis-
penser, Ben Stern, put out a press release
of several hundred words on Phoebe Omlie’s
resignation from CAA, with everything in it
—except why she quit. (She didn't like
CAAL)

strictly Personal contributor Hy Sheridan
has a story in that new magazine, Today's
Science,

Hearty cheers to Howard Hughes for the
mauling he's giving Reds and fellow travel-
ers at lus RKO shop in Hollywood.

Robert Nadal, one of the more aggressive
personal plane salesmen of the postwar boom
days, is moving up the executive ladder at
Lincoln-Mercury div. of Ford. He was for-
mer general sales m:muL;[;Er for Culver; now is
L-M’s manager of product sales and service,

Irv Stone, who has been pinch-hittimg as
Production Editor of Business Week, has re-
turned to Aviation WEeek and his old job
as Technical Editor.

EXCLUSIVE!
Why I Landed at Newark
By “Babe” Meigs

(When New York newspapers reported
that Memill C. Meigs landed his ship at
Newark by mustake recently instead of at
Teterboro—the first plane to land since
Newark closed—Strictly Personal asked him
how-come? Here's his own story—R.H. W.

My Bonanza is equipped with a Lear Au-
tomatic Pilot and automatic altitude control,
[ took off from Princeton, got my heading
and threw in the automatic pilot and alt-
tude control, then proceeded to read the
MOTINng paper.

Arriving i the Teterboro area, 1 found a
lot of smoke and haze. I called Teterboro
lower., They came in clear and strong
Tald me to land on 240,

There was no traffic. I looked around for
the airport—and there was 240 standing ont
as big as life.

S0, | made the usnal procedure. Called
Tower on the dmrnwimy leg. Tower ac-
knowledged. Same with base leg and final,
As 1 was over the end of the runway, the
Tower called and said they couldn’t see me.

It occurred to me then that I was on
Newark instead of Teterboro; however, since
I am a Civil Aeronantics Administration con-
sultant, [ had authority to land anywhere so
I decided to sit down and stop in and see
the CAA representative at the airport.

Soon after, I took off for Teterboro.

My publisher friends seemed to find a
story in this. As a result, I've been hearing
from many old friends . . . s0 it was all to
the good.

As Ripley would say, “Believe it or not.”

Bahe
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SEAL CAP Th A " d sII d I SHIPPER CAP
I_
...by TUBING SEAL CAP INC.
Yes, Precision Metal Closures by Tubing Seal-Cap
were the FIRST an the market and remain the FIRST
in the market,
For ten years, the Armed Services, major air-
craft companies and their suppliers have predomi-
nantly specified Tubing Seal Cap Metal Protection
for lines and fittings.
« Seal Out Dust and Moisture * Seal In Fluid = Resist
Hard Knocks ¢« Can't Chip *+ Keep Hydraulic Systems
Clean * *‘Spin'' On By Hand ... For Protection During
Manufacture, Shipment and Storage.
SEND FOR CATALOG
: "
TUBING SEAL CAP INC. A
Home Office and Foctory: BO8 W. Santa Anila Ave., San ’
Gahbriel, California.
Eastern Office: 428 Mew Center Bldg., Detroit 2, Michigan, PIPE PLUG
T
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EDITORIAL

CAA Refuses to Divulge More Data

On Apr. 14 Aviarion WeEx filed a formal request with
CAA requesting;

(1) A complete list of grades given to GS 13 & 14
employes—about 310 persons—“showing a breakdown for all
four parts of the examination, and the overall grades for
each,” in the tests preliminary to the recent reorganization
of the Office of Aviation Safety.

(Z) Any good explanation, if any existed, as to why as
much as 50% of each employe’s total grade was based on the
oral interviews, of which no transcripts were kept.

(3) A copy of the questions which were asked; the text
of the wntten examination,

As we fully expected, CAA strikes out on all three queries.

This is similar to the response to our original question as
to the cost of the reorganization (our own reporting efforts
have since uncovered one official’s estimate that $80,000
was spent merely on personnel travel alone, in connection
with the reorganization),

We have received no answers to the seven vital questions
asked on this page Mar. 24, one pertaining to the cost. These
questions also asked why no transcripts were kept of either
group or individual interviews? Why were veterans’ rights
ignored? Why were some individuals offered minor favors—
such as choice of new geographical location—if they promised
not to protest their assignments formally? One answer did
develop—that a new Grade 14 post was, indeed, set up in

each region, paying each of the seven hand-picked men more
than $9,000 a year.

Admiral Horne, CAA Administrator, “regretted” that we
did not seek enough facts from him and other authorized
CAA officials. “We are always ready to cooperate in provid-
ing information,” he wired. CAA is not answering our best
questions. We and hundreds of OAS employes can only

conclude that CAA doesn’t dare reveal the whole story of
the sordid manipulation it calls a “reorganization.”

In this latest letter from CAA to Aviation WEEk, dated
May 1, Ben Stern (chief of information), in attempting to
answer Question (2) above, merely repeats (without answer-
ing the question) much of the same refrain sung by OAS
directors Hensley and Davis in their letter to us. “. . . Much
of the following necessarily is a repetition of information
previously furnished to vou by Messrs. Hensley and Davis
and published in the Mar. 31 Aviatron Week . . .” he
writes. We spare you the repetition.

In denying our Request (3), Mr. Stern contends that this
test (which was widely criticized in the OAS for its inapplica
bility to the employes or jobs under test) was “obtained from
the Civil Service Commission . . . and . . . is not the
pn;l]]:ln_ert:}' of CAA and the CAA is not authorized to make it
public.”

Mr. Stern takes note of the hue and cry about the emphasis
that Hensley and Davis have put on “administrative” abilities.

“Since all of the new positions to be filled were primarily
concerned with the direction and management of aviation
safety programs, it was considered vital that only those
individuals with ability to plan, direct, and supervise the
work of others be selected. It should be understood that all
of the candidates considered were highly qualified technically;

98

it was executive ability in addition to technical qualifications
that the selection procedure was designed to identify.”
Aviation WeEk stories and letters have shown this to be
untrue in some nstances.

As to our request (1), note this:

“In response to your request for a ‘complete list of grades’ given
to those who participated in the examination, it is a standard pro-
cedure both in government and in those private industries which
utilize competitive examinations to furnish information about
scores only to the individual himself. The CAA already has
furnished each of the individual candidates a greater amount of
information than is customary in connection with Civil Service
examinations. General dissemination of scores serves no purpose
other than to provide a possible source of embarrassment to
individuals whose scores were low.”

And numerous OAS employes who have written to ask
their bosses for more information as to why their grades werc
so low (some of these inquiries were not even acknowledged)
will enjoy this:

“Individuals who may have thought that they had not been rated
fairly had ample opportunity to protest their scores. All CAA
employes have full appeal rights, not only throngh normal adminis-
trative channels, but to a CAA standing board of appeals and, if
necessary, they may obtain special review by the Department of
Commerce. The Standard Practice Manual, available in every CAA
office, clearly explains every step in the appeal procedure.”

This may sound very gracious and fair to a taxpayer unin-
formed about bureaucracy. But as for the federal employe
himself, he knows better—unless he doesn't care about his
future standing with his superiors anyhow.

“We regret,” claims Mr. Stern, “that we are unable to give
you all the material called for in your current request, but I think
you will understand that this is impossible in light of long-standing
and thoroughly justified procedures governing such examinations.
Please feel free to call on us at any time we can be of service.”

That fellow Stern is a card.

CAA’s frequent offer to tell the facts about this squalid
reorganization is a mockery. Let the record so show.

This closes the editorial series on the reorganization act
itself. We are prﬂparin%(a new series on this most important
unit of CAA—where lack of ability can mean disaster in avia-
tion. It starts elsewhere in today’s issue. We invite our
many new and conscientious correspondents to keep writing
from their posts in OAS. Cleanups of such conditions do
not come quickly or easily, as we all note from day-to-day
developments that are uncovered by and about the Truman

Administration.

The task is big. But the press should not merely sit idly
by and deplore. The public wants facts. Aviation WEgEk
will continue to probe inner workings of OAS that have
never been publicized before. We intend to keep showing

you exactly what OAS does and does not do to maintain
aviation safety.

The press can thus set the stage for housecleaning. The

cleanup itself is up to government or the People through
their elected representatives.

—Robert H. Wood
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40 YEARS OF AUTOMATIC FLIGHT...BY SPERRY

19‘[2 I'he first Sperry automatic pilot was

flight tested in a Curtiss hydroaero-
plane in 1912 at Hammondsport, New York,
Fhis was the world’s first gyroscopic auto-
matic pilot to fly an acroplane.

]933 Automatic flight again won public
acclaim n 1933 when Wiley Post

made the first solo flight around the world
with the Sperry automatic pilot as his
“co-pilot” in the WINNIE MAE,

Ig 47 The first "pushbutton™ aircraft, U.S.

Alr Force's All-Weather Flying
Division's C-54, equipped with Sperry auto-
matic pilot and automatic approach control,
crossed the Atlantic both ways in 1947 with-
oul human hands touching the controls—
including take-offs and landings.

Ancestor of the guided missile was
the aerial torpedo developed during
1916-18 by Sperry working with the U.S,
Navy. These automatically controlled “flying
bombs™ were tested over Greal South Bay,
Long Island.

"9]4 Lawrence Sperry, in a public demon- ‘Ig
stration of automatic flicht in Paris,

1914, won the International Safety Compe-

tition with his “stable” aeroplane.

b

]937 First completely automatic landings 1943 The first electronic automatic pilots
were made by the U.S, Army Air flew thousands of B-24s in World

Corps in 1937 by coupling radio aids to the War Il and advanced the art of precision
Sperry automatic pilot. hombing by providing an improved stable
platform.
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1952 The modern Gyropilot® flight control is the outgrowth of Sperry’s 40 years of rescarch,

development and manufacture of automatic controls for aircraft, This versatile, all-
weather pilot represents a high-performance technique for automatic control which is readily
adaptable to all types of aircraft—airliners, executive craft, jets, helicopters, lighter-than-air
ships and guided missiles. This technique pioneered by Sperry has led to a new fundamental
concept of flight for the aircraft of tomorrow. Sperry Gyroscope Company Division of The
Sperry Corporation, Great Neck, New York. W7 M. S UL PATLOF,



REPLACING A HUB ON A GEAR . . . Roll-
pin, self-retained in shaft, is simply
snapped into molded slot to position
sintered gear. This application, by
Ditto Inc., effects major savings in as-
sembly. Rollpin’s high shear strength
is particularly valuable here.
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REPLACING A SET SCREW . . . Paper
feed rollers are quickly, economically
pinned to shaft by Rollpins in this of-
fice machine made by Ditto Inc. Flush
fit affords neat appearance . . . spring
tension assures positive, permanent
positioning of rollers.

b more examples of
assembly-time saving with

FOR DESIGN INFORMATION—fill out and mail our cou-
pon. If your plans include applications similar to those on
this page—or clevis pins, keys, taper pins or stop pins—you
can’t afford to be without details on how much faster and
cheaper Rollpin can do the job.

Rollpins are slotted, tubular steel, pressed-fit
pins with chamfered ends. They drive easily
into holes drilled to normal tolerances, com-
pressing as driven. Reaming, tapering, extra

REPLACING A MACHINED PIN . . . In the
lubrication pump assembly of the
Cummins HR-400 diesel engine, two
Rollpins are used as positioning dow-
els. Rollpins are self-retaining in pro-
duction-drilled holes . . . quick to as-
semble and easy to remove.

REPLACING A RIVET . . . Rollpin serves
as guide shaft for spring-loaded elec-
trical interlock contacts. The Square
D Company reports that rivet failure
previously occurred at the clinched
end under normal operating impact
and vibration.

assembly steps are eliminated. Rollpins are

locked in place by the constant pressure they
exert against hole walls. Inserted with an au- r
tomatic press or by hand, Rollpins are readily
removable with a drift or pin punch—and re-

usable again and again.

Elastic Stop Nuts with the famous red collar
are another ESNA® product

Name

Rollpin bulletin and sample Rollpins
Elastic Stop Nut Bulletin

REPLACING A HEADED PIN . . . In this
hinge pin application, Rollpin i1s sim-
ply and inexpensively driven in place,
greatly reducing assembly costs. Con-
stant spring tension holds Rollpin
firmly in place . . . eliminates loosen-
ing of hinge due to wear.

REPLACING A BOLT AND NUT . .. Rollpins
act as fasteners and pivots for the link-
ages in this Miller Electric Welder.
Rollpins may be used with a free fit
in outer or inside members depending

upon product design requirements.

TRADE MARK

Dept. R6-525, Elastic Stop Nut Corporation of America
2330 Vauxhall Road, Union, New lJersey

Please send me the following free information
on ESNA self-locking fasteners:

AN-ESNA conversion chart
Here is a drawing of our product.
What fastener do you recommend?
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