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Here's excraordinary versatility: the Chase "Avitruc.”

It's a real workhorse, low slung for easy loading and unloading, with

the ability to get into and out of tight spots too small for many aircraft.
When necessary it can tow a 30,000 pound glider ., .

And here is heating dependability to match: two Janitrol 5-600 heaters

provide a toral of 1,200,000 Bru per hour for cabin heat, defrosting,

and wing and tail surface and-icing, Wherever the utmost in heating

dependability is demanded, write " Janitrol” into the specifications.

heating dependability by

S %l:

-
- b

FoL
Za‘.;? AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO

_-.-.

F. H. Seofl, 22y droodway, Mow Yark, N. Y. = C B. Anderson, 2509 W. Berey §1., Ft. Worth, Tex. = L. A. Curtin, 7045 Hollywuod Blvd., Hollywood, Colif. = F. H. Scolt,
4450 Eost-West Mighwaoy, Woshington, D, C, + Phil A, Miller; Fronk Deak, USAF Coordinater, Central District Office, 400 Dublin Ave., Columbus, Ohio = Heodquorters, Toledo Ohie

'to storage ba'ttlé' i

mechanical
moisture
separator

chemical |
N - | :
drier | automatic
- water dump
' valve

bleed valve controls

automatic purging itgﬂ}tfsscr
ge

L - fA:lﬁzrﬁftwpnemnatms systems don’t have
§ " tn freeze—even at 50,000 feet.

| - Kidde dehydration equipment, through
}_ b ) prnceg&es of separation and drying, delivers
s ::umpresseci air to the storage bottles with
. afree air dew point of at least minus 65° F
L _:_ 'H;,.h Eaturﬁted. air going into the compressor 1s
ﬁgiﬁ% dry when it reaches the storage bot-
k‘ / :.q;, _tle-s. The accumulated moisture is released
" by automatic dump valves. When this hap-
; pens the entire system from compressor to
e check valve is purged.

This special Kidde dehydration equip-
ment, coupled with the new lightweight
Kidde four-stage compressor, gives you a
“workhorse” pneumatics system even at
altitudes of 50,600 feet and through a tem-
perature range of minus 65°F to 160" F.

e, Write today for full information.

ST ER e | SR . RN

| W:lter Ei:lde H Gnmpnnj‘, lllm
12ii Main Street, Belleville g, N. J.

The word “Kidde' ond the Kidde ieal are trode-maorks of
Woller Kidde & Company, Inc, and I3 ensocialed camponies

Wailter Kidde @ Company of Canada, Ltd., Montreal, P. Q.
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Auburn

SPARK PLUG
CONNECTORS

for aircraft

for 7 mm cable
o 1041-C Steatite

Y 1041-M Mycalex
i 1041-D Aluming
> . (AN 4164.2)

F e

for 7 mm cable

1099-C Steatite
1099-M Mycalex
1099-F Phenolic
1099-D Alumina
(AN 4164-1)

r

AUBURN

9/16" and 1" sleeves
only, without springs,
are also available

TERMINAL COLLARS

1042 Neoprene
1043 Silicone

Used with all ;" connectors on
7 mm cable

for military trucks
3 7 and tanks

= for 5 mm cable
SP420 Steatite
CC4025 Mycalex

CC4006 Alumina

for 5 mm cable

CC4017 Steatite ¥ r
CC4020 Mycalex e |
CC4013 Alumina = |

9/16" and 11/16" sleeves i - :
only, without springs,
are also available

Neoprene or
Silicone Grommets

AD51-9560
Used with all
11/16% connectors
an 5 mm cable

AD50-894

Used with all
9/16" econneclors
on 5 mm cable

AA3S0-313
Spring Assembly

Used with all 9/16* and 11/16"
i connectors for S mm cable

|

< AUBURN SPARK PLUG
Co. Inc., Auburn, N. Y.

oo
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Aviation Week
{H

Volume 57 December 22, 1952 Number 25
Headline News Financial
AF Plane Deliveries High.... ...... 13 Beech Billings Triple in Year......, 16
Army Cool Toward Convertiplane... 15 .
JL‘I_ Prices Too High: Littlewood.... 17 Equipment
Britain to Ask NATO Air Slash..... 18 Hose Survives Trial by Fire......... 54
Production Air Transport
C-W Naturalizes Sapphire Engine.... 21 A . 3 S . -
Sy g . TA Rejects UAL on Coach Safety.. 63
I.El:l'.lil:ll!lIl [‘hﬂli" Hr ':.ri".r .l'l.'-t EI'I'-E"".'.E ----- EI' ]BE]\;?IthHi;: f{;i".'l..l.'!l Eil:r['t}" Dml'l_" ‘‘‘‘‘‘ 4
: : : n-Flight HRefuoeling for Airlines..... 65
Aeronautical Engineering Airline Captain Teaches AF......... 67
Flight Lab Learns to Tame Stalls.... 29 Drevliuss Decor for Super Connie. ... 67
Hocket Papers .....cicovreies vases 81 Charter Snafu Hits Europe Gls. .. ... 68
Avionics Editorial
Cutoff Monitors A-12 Autopilet..... 33 A Message From the Publisher....... 78
Departments
NBwE IR onimunss vmrrsssasis R (R ] L S T o 42
Aviation Calendar ................. B BEEE v iiinsnn b e o WAk afl
e R e S NG A T 9 DM the Lime. . . oo binnsicess 37
Who's Where ..............00000000 11 New Aviation Products........... iy ol
Industry Observer ............. ..«s 11 Also on the Market,....c.iieiniives 60
Washington Roundup ........... .. 12 Shortlin®s. ......ocnesisninmmes vosa B0
Production Briefing ............. oo 32 Cockpit VYiewpoint ......ccociuu... . 76
USAF Conlracts ....-.iovuneiinsnas 20 WHARE NeW vusiuanminindvamvess 76

43,362 copies of this issue printed

Robert H. Wood
EDITOR

Robert B. Hotz

EXECUTIVE ERITOR

Merlin H. Mickel

SlANAGENG ERCT

Alexander MeSurely ... .. .......Aviation Safety  Seotl Reiniger..................... New Produets
David A, Anderton ................ Engineering Erwin J. Bulban............8pecisl Assignments
leving SOne. ......ccovives veresse.Techoieal A, W, Bentz........................5EWs enron
G. L. Christian II1...Equipment & Malnleoance Henry Lefer.........covcviviieinsssssNews Dek
Katherine Johnsen....................Congress Yictoria Ginculli.............. Editorial Makeuop
Lea Moore..........cconvviiivnveesses:Teanipart Leo T. Tarpey.............Printing & Production
Philip Klass.............. | civerrAvioatte  Helen Rieho i Editorial Research

Editorial Office: 330 West 42nd St., New York 36, N. Y. Phone Longaere 4-3000, or
(night) 4-3035; National Press Bldg, Washington 4, D. C., Phone National 3414,
Damestic News Bureaus: Atlanta 3, 1321 Rhodes-Haverty Bldg.; Chieago 11, 520 N.
Michigan Ave.; Cleveland 15, Hanna Bldg.; Detroit 26, Penobscot Bldg.; Los Angeles
17, 1111 Wilshire Blvd.; San Francisco 4, 68 Post 5t.; Houston 25, 1303 Prudential Bldg.
Correspondents in more than 60 major cities,

Fareign News Bureans: London, Paris, Frankfurt, Tokyo, Manila, Rio de Janeiro,
Mexico City, Correspondents in more than 59 major cities,

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

Robert F. Boger
PUBLISHER

R. W. Martin, Jr.. General Manager; ). G. Johnson, Business Manager; Catherine
Miner. Research and Marketing: 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. S. Hessey, Philadelphia. Other
sales offices in Pittsburgh, Detroit, London,

AVIATION WEEK Val. §7—Npo. 25

Member ABC and ARP

Published weekly by .‘;{ra:ruul'ﬂ-llill 1;'1|1ﬂ15hi?: FE..'.'IJI'#EII.TL:I-'. Ine., James H. MeGraw (1860-1048), Founder. Publi-
cation Office: 59-129 North Hroaoway, ny I, N. ¥.

Executive, Editorial and Adrmﬂ:inu OMees: MeGraw-Hill Bullding, 330 W. 42nd S5t.. New York 36, N, Y.
Curtls W. MeGraw, President: Willard Chevaller, Esxecutive Vice-Iresident; Joseph A. Gerandl, Vies-President
and Treasurer: John J, Cooke, Secretary: Paul Montzomery, Senior Viee-President, Fublleations Division: Halph
Ii, Smith, Viee-President and Eﬂ.l.dll.ula_-‘iﬂu.l i]hwg.d[ur: H!"]E{:ﬂ Bond, Viece-President and Director of Advertlsing: J. E.
Blackburn, Jr., Vice-President an rector of Clreulation.

Bubseriptions: Address correspondence to AVIATION WEEWK—Subseription Servies, 08.128 North Broadway,
Albany I, N. Y.. or 330 W. 42nd St., New York 36, N. ¥, Allow ten days for change of address.

Subseriptions are solicited only from persons having a commercial or professional interest in aviation. Position
and company connection must be indleated on subseription orders,

Single copies 50¢. Subseription rates—United States and possessions, $6 o year; $0 for two wyears; $12 for
thres years. Canada, 55 & year: £12 for two years; 316 for thresa years, parable in Canadian ocurrency at par;
nthir Western Hemisphere, $10 a year: ¥14 for two years; $20 for three years, All other countries $20 & ¥oar:
£330 for two years: £240 for three years, Enteréd as second-clags matter, July 16, 1947, at the ost Office at Albany,
N. Y., under Act of Mar, 3, 1870, Printed in U. B. A Coprright 1852 by MeGraw-Hill Publishing Co., Ino.—
All Rights Hesarved. Cable Address: “MeGraw-Hill New York.” Publications combined with AVIATION WEEK
are AVTATION., AVIATION NEWS., AIR TRANSPONT. AERONAUTICAL ENGINEERING and AITRCRAFT
JOURNAL, Al rights to these names are reserved by MeGraw-Hill Publishing Co,

Docember 22, 1952

AYIATION WEEK, December 22, 1952

Frank Coffyn thite Mew Vork-ror

Frank Coffyn, one of the first five pupils taught to
Ay by Orville Wright in 1910, astounded New
Yorkers with his daring flight over the city in
February 1912, He htted pontoons to a Model B
Wright plane and took off amid fAoating ice on the
Hudson River. On his return, he flew the Himsy
craft directly under the Manhattan and Brooklyn
Bridges. The entire city applauded his feat!
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The pages of aviation history are filled with remarkable
exploits of adventure and research, experiments which
helped pave the way for awviation’s pre-eminent position
in the world today!

Another phase of aviation research—that pertaining to
fuels and lubricants—has also contributed much to avia-
tion's growth! Phillips Petroleum Company has played an
important part in this development. Today, Phillips 1s one
of the country’s largest suppliers of aviation fuels for com-
mercial and military use. In addition to a tremendous
capacity for supplying 115/145 grade aviation gasoline,
Phillips is always ready with the wvery latest fuels for
turbo-props and jets.

Rely on Phillips for top quality, dependable aviation
products!

FORTY YEARS LATER. Today Frank Coffyn still takes an
active interest in aviation. A member of Hiller Heli-
copters’ staff, he i1s shown here (left) seated with
Stanley Hiller, Jr. in one of the firm’s *360" helicopters.

AVIATION DIVISION
PHILLIPS PETROLEUM COMPANY
BARTLESVILLE, OKLAHOMA

AVIATION PRODUCTS



U.S. Air Force’s new twin jet
reconnaissance aircraft

Built to perform in the stratosphere, or
to scrape treetops in low-level missions,
the new U.5. Air Force RBG66A will be
one of the most versatile photo-recon-
naissance planes ever designed.
Complete performance data must still
remain secret, but the Air Force permits

the Douglas RB66A

release of the information that the
Douglas RB66A will be in the 600 to
700 mph class—with range enough to
fly deep into enemy territory, and re-
turn. Powered by twin jets, slung in
pods below the wing outhoard of the
fuselage, RB66A will carry the most

modern photographic equipment, for ac-
curate reports on operations.

Design of RBO6A is another example
of Douglas leadership in aviation. Planes
that ean be produced in quantity to fly
further and faster with a bigger payload
is a basic coneept at Douglas.

NEWS DIGEST

Domestic

A Trans World Airlines Super Con-
stellation was damaged when it made an
emergency night landing at the Fallon,
Nevada, Naval Air Station, 70 mi. from
Reno Dec. 7. No. 3 and 4 engines had
failed. Plane veered off the runway, col-
lapsed the right main Ian-:]mg gear and
damaged the wing tip. None of the 39
passengers or five crew members on the
New York-San Francisco flight was in-
jured. Cause of the engine failures was

not given.

Rufus T. Amis, Jr., president of Aero
Design & Engincering Co., Bethany,
Okla., has been elected chairman and to
the board of governors of the Utility Air-
plane Council of the Aircraft Industries
Assn. for 1953. He succeeds C. F. B.
Roth, president of Aircooled Motors,
Inc., Syracuse, N, Y., in both positions.

McDonnell Aircraft Corp. last week
named Kendall Perkins, vice president,
engineering, to the board of directors
and the executive committee. C. War-
ren Drake, vice president, manufactur-
ing, and already a board member, was
elected to the execcutive committee.
President James S. McDonnell, Jr., and
Robert H. Charles, vice president, con-
tracts, are the other members of the
executive committee. Now vice presi-
dents are Garrett C. Covington, airplanc
chief engineer; William A. Roth, factorv
manager; William R. Orthwein, Jr.,
manager of personnel and public rela-
tions, and John F. Aldridge, Jr., man-
ager of sales and service. Executive
committee shifts were simultancous
with announcement of the resignation
of Don Berlin as vice president-gencral
manager, to become president of
Piasecki Helicopter Corp. He replaces
C. Hart Miller who remains as Piasccki
executive vice president-general man-
ager.

Martin Viking 9 rocket attained
135-mi. altitude during Navv firing at
White Sands Proving Grounds, N. M.

The 7%ton rocket achieved a speed of
3,900 mph.

American Airlines has awarded a large
contract to Burns Aero Seat Co.. Bur-
bank, Calif., for aircoach seats for S0
passenger DC-6s. Conversion will aliow
American to double its scheduled trans-
continental tourist service bv  early
spring of 1953 -

Republic Aviation Enrp has passed
the ‘ﬁlﬂ[l million point in annual wages,
said to be the first time a Long Island,
N. Y., irm has reached this mark.
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'l' i ﬂ:/ Ly
DE HAVILLAND DOVE demonstrator be-
longing to Pacific Airmotive Corp., Linden,
N. J., which crashed Dec. 9 near Staten
Island Airport, N. Y., killing pilot and co-
pilot and injuring two PAC officials. The

Aviation Distributors and Manufac-
turers Assn. new officers elected this
month at Miami include L. W. Trees,
Scintilla Magneto division, Bendix Avia-
tion Corp., Sidney, N. Y., president;
Lawrence F. Zyvgmunt, General Aircraft
Sup. Corp., Detroit, and James Riddle,
National Aeronautical Corp., Ambler,
Pa., vice presidents.

Detroit Harvester Co. has purchased
all assets of Clinton Machine Co.'s
Warner division, one of the largest
manufacturers of aircraft and ordnance
hydraulics, for cash “in excess of a mil-
lion dollars.”

Keel of USS Saratoga, (CVA 60),
the Navy's second super carrier, was laid
at the Brooklyn Navy Yard. Cost of the
carrier is estimated at $209,700,000.
Navy eventually plans to build 10 super
carricrs and tentatively plans to use
atomic power to propel the fourth in
the series.

First production FJ-2 Fury, sweptwing
North Amernican jet fighter, has been
accepted by the Navy for carrier duty,

Financial

Trans World Airlines reports that at
recent oftering of common stock to
stockholders, the frm sold 353,822
shares at 516 a share for a total of $5,-
661,152, TWA will not issue the 28.-
(194 shares offered but not purchased.

e -

WS e
plane was being demonstrated to Avco Mig.
Co.’s chief pilot. Caunse of the erash 15 un-
determined, but early reports indicated no
aircraft or engine malfunctioning. Cabin re-
mained relatively intact.

ﬂ"mmquip Enrp reports net t"lrnings
of $923,492 for vear ended Sept. 30. A
total of $173,438 was paid in dn idends
during hiscal 1952, and a vear-end extra
of 21 cents per common share also was
paid. Regular 7i-cent quarterly divi-
dend has been r:]cn:lar::n:l since Oct. 1.
On that date backlog amounted to $12
million.

General Dynamics Corp. has paid a
last quarter dividend of 75 cents a share.
Net sales for the firm and its subsidiary,
Canadair Ltd., amounted to over $110
million during 1952. Backlog of the
organization has been estimated at $385
million.

International

Society of British Aircraft Construc-
tors anticipates a temporary layoff of
about 2,500 workers in the British air-
craft mdustr:. followed by an increase
of 10,000 workers during 1953. Until
I'{L{_El'lfl‘n announced pmclur:tmn cutbacks
of obsolescing tvpes, the British aircraft
industry has been growing at a rate of
about 2,500 workers a month during
the past vear.

Japan will start negotiations soon on
civil air pacts with Sweden, Denmark,
Norway, The Netherlands and France,
according to Nippon Times. An air
r—'r::cmcnt has been reached with the
U.S.and a pact with the U.K. will be
signed soon.



THERE’S A BIG DIFFERENCE

«.in Clamps, too!

The big difference in clamps used in the
tabrication of sheet metal riveted and welded
sections of aircraft is precision. Monogram 3-H
Safety Clamps are precision-made to do a
precision job and offer many big advantages:

* Needles always uniform.

* Needles maintain true alignment.
* Greater spring tension.

* One piece construction.

* Safe, will not fly apart.

* Sturdier, last longer.

* Proven in 12 years use.

Write today for catalog on the many types and
sizes of Monogram 3-H Clamps and applying
tools,
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NOGRAM [t

3H
SAFETY CLAMPS

MANUFACTURING COMPANY

835357 Higuera Street, Culver City, California

AVIATION CALENDAR

Jan., B-9—Symposium on Industrial ,-""..pl‘]-]i[..".l-
tion of Automatic Computing Equip-
ment, sponsored by Midwest Research In-
stitute, Hotel President, Kansas City, Mo.

Jan, 12-16—Annual meeting and engineering
display of Society of Automotive Engi-
neers, Sheraton-Cadillac Hotel, Detroit.

Jan, 14-16-AIEE-IRE-NBS Conference on
High Frequency Measurements, Statler
Hotel, Washington, D. C.

Jan. 15-16—Fifth Illincis Custom Spray Op-
erators Traimng School, Umiversity of 11h-
nows, Urbana, 11

Jan, 19-23—Plant Maintenance Conference,
Public Auditorium, Cleveland, 0.

Jan, 19-23—Winter general meeting of the
Amenican  Institute of Electrical Engi-
neers, Hotel Statler, New York, N. Y.

Feb. 12-13—Natiomal Awviation Education
Council annual meeting, Atlantic City,
N. J.

Feb. 18—New York Section of the Instru-
ment Society of America, Hotel Statler,
New York, N. Y.

I'eb. 18-19—=Eighth Annual Society of the
Plastics Industry, Reinforced Plastics di-
vision, conference, Shoreham Hotel,

Washington, D, C.

Mar. 10-11—=Eleventh Annual Conference,
dociety of the Plastics Industry Canada,
Inc., General Brock Hotel, Niagara Falls,
Canada,

Mar. 25-27=National Production Forum of
the SAE, Hotel Statler, Cleveland, O.

Mar. 31-Apr. Z—First International Magne-
sium Exposition, National Guard Armory,
Washington, D. C.

Apr, 4-12—5econd Annual International Mo-
tor Sports Shows, Grand Central Palace,
New York, N. Y.

Apr. 20-23—Acronautic Production Forum,
National Aeronantic Meeting and Aircraft
Engineering Display (SAE), Hotel Gov-
emor Clinton and Hotel Statler, New
York, N. Y.

May 11-13—IRE National Conference on
Airborne Electronics, Davton Biltmore
Hotel, Dayton, O.

May 18-22—Fifth National Materials Han-
dling Exposition, Convention Hall, Phila-
delphia.

June 9-11—Second Intermational Aviation
Trade Show, Hotel Statler, New York,
N. Y.

Sept. 7-13—=1953 SBAC Coronation Year
Flying Display, Farmborough, Hampshire.

Sept. 14-17=Fourth Anglo-Amencan Aero-
nautical Conference, London.

Oct. 10—International Air Race, England
to Christchurch, N, Z., entry deadline
Jan. 31.

PICTURE CREDITS

T—Wide World ; 5—(top) USN ; (center)
Boeing Airplane Co,; (bottom)] Hawker
Siddeley ; 14—NACA; 17—American Air-
lines: 21—Curtizz-Wright Corp. ; 24—1{top)
General Electrie; (bottom) Landiz Tool
Co, : 29—Falrchlild Engine & Abhrplane Corp. ;
ad—Aeroquip Corp.: 63—CAA: GE—Ameri-
ean Alrlines,
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l?ﬂUf;L.-‘lS‘K:"ﬂn:l FIRST FLIGHT—Here is the first actual photo of Navy'’s new heavy attack plane taken during its first flight at
F-,rlu'n}'dg F-lhl" B, Calif. Prototype is powered by two Westinghonse J40s slung under the wings in pods, but production models will have
P&WA J57s. Gross weight is about 70,000 1b. and top speed is in the “600-700-mph. class.” Bulge atop tail houses anti-spin chute.

Eia Jt.;‘-.‘!"!]
" ‘1

BOEING KC-97F ALOFT=The latest model Stato-
freighter (left) complete with Flying Boom tucked under
its tail. Now in production for USAF's Strategic Air
Command, the P&EWA R4360-powered KC-97F also
can carry  personnel, cargo, patients and handle air
resupply.

Military Planes
Show Their Stuff

HUNTER WITH SAPPHIRE—Flight tests have been
started on the new Armsttong Siddeley Sapphire-
powered IHawker Hunter F.2 jet interceptor (below).
RAF has ordered this new version into production on a
super-priority  basis, as it did the earlier Rolls-Royce
Avon-powered Hunter F.1. The more powerful
Sapphire engine will make the new model even faster
than the F.1, which is classed in the supersonic category.




at the GLENN L. MARTIN COMPANY...

it's the REMINGTON

%%:-c'mm%

typewriter for their

CORRESPONDENCE
SPECIFICATIONS BLUEPRINTS

CHARGE ORDERS BILLS OF MATERIALS
PARTS LISTS
MATERIAL REVIEW REPORTS
QUALITY CONTROL LOGS
GROUND AND FLIGHT LOGS

DATA SUMMARIES

Remington Electri-conomy Typewriters
aft wm‘f at the Glenn L. Martin Co.

7 y (20707 4 '
Mm THE FIRST NAME IN TYPEWRITERS
& v g

A veritable stream of paperwork starts flow-
ing the very second Glenn L. Martin Com-
pany receives a contract to design and build
a plane. Preparing all this paper may well
be compared to the actual building of the
plane...standardization, quality, accuracy,
uniformity and interchangeability are all of
paramount importance, That's why you will
find Remington Electri-conomy typewriters
at work throughout the Martin plant in
Baltimore.

Increased typing production . . . hand-
some, uniform typescript...16 or more crys-
tal clear carbon copies at one typing. ..
sharp, clean stencils . . , and a new high in
operator morale because of its amazing
electric ease of operation are just a few of
the many Plus-Values to be experienced
with the Electri-conomy.,

Send for Free Booklet, “TAKE A LETTER™
(RE 8499). Address requests Room 2529,
315 Fourth Ave., New York 10.

WHO'S WHERE

In the Front Office

J. V. Naish has been elected executive vice
president of Consolidated Vultee Aircraft
Corp., San Diego. He previously was vice
president for sales and contracts at Convair,
which position has been given to J. G.
Zevely.

Donald G. Rover has been appointed as-
sistant to the president of Slick Airways,
Inc., where he will negotiate gasoline and
freight dravage contracts in addition to ad-
ministrative duties.

Col. B. L. Anderson, vice president of
Philippine Air Lines, has been elected a
member of the board of directors. In addition
four new vice presidents have been named:
C. M. Biondi, general traffic and sales man-
ager and Furopean regional director; Col.
Walter L. Hurd, Jr., general operations man-
aper; Rafael Ygoa. treasurer; Daniel M.
Gomez, secretary. Other new appointments
were Juan de Tbazeta as comptroller and Capt.
Elfren Abad Santos as general industrial re-
lations manager. Col. Lee A. Telesco has
heen named administrative assistant to Col,
Anderson,

Changes

Harry E. LeRov has been named director
of manufactnrine for Aviation Engmeenng
Comp, L. 1L N. Y,

Robert S. Kinsey has been named manager
of industrial engineering and planning for
Wright Acronautical  division.  Curtiss-
Wight Corp.. Wood-Ridge, N. ].. a newly
created position. Kenneth Mcehrhof, public
reclations manager for Wright Acronautical,
is leaving to accept a position i the adver-
tising held in New York.

Helmut Schelp has been assigned to -
vestigate and screen new products for manu-
facture for AiResearch Manufacturing Co.,
Los Angeles. W, T. von der Nuell has been
appomted semior project engineer at AiRe-
search,

Barton Tvler has been named excoutive
assistant to the admimistrative head of North-
rop Aarcraft's Special Weapons  division,
Hawthome, Calif.

Allen W. (Skin) Walz 15 new executive
staff assistant to vice president-engineering
of Arma Corp., N_ Y,

Ferd Gillig has been appointed head of
Ethvl Corp.’s new aeronantical sechon,

Albert E. Namey has been named chief
engineer of the Test Equipment Design De-
partment at the Tueson plant of Bendix
Radio division, Bendix Aviation Corp, and
Norman Caplan s new chief engineer of the
Military  Communications and Navigation
Fnginecring Dept, of Bendix Radio.

Edward N. Tewnsend has been desig-
nated superintendent of supply and controls
at Lockheed Aircraft service-international,
N. Y. and Mark J. Maidel has been named
production snperintendent.

Kenneth F. Leaman has been appointed
assistant division manager and general works
manager of Grand Central Aircraft Co..
Tucson, Arie,
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INDUSTRY OBSERVER

e : : : i At
> USAF is getting ready to award a development contract for a 'IlglihmT:-lg
"::I:rippcdrdﬁwn"gintr::rctptm (Aviation Week Oct. 13, p. 11) with I”:mrth
American Aviation, Inc., most likely to get the job. Lockheed and North-

rop also are in the competition.

» Convair's supersonic bomber, for which USAK 1s readying a pr{_::dut_:tic:u
contract (Aviation Week Oct. 8, p. 11), is known as the “Hustler” within
the company and had been given the designation XB-58 by Air Force
during the design study phase. It is likely that new USAF designation
will be assigned to the production version to be built at Convair's Ft.

Worth plant.

» Another accident has delayed flight testing of the crescent-wing Handley
Page H.P.80 bomber, according to industry observers recently returned
from England, Fire during hydraulic fluid draining operations killed one
mechanic, injured several others, severelv damaged the bomber's nose E:lﬂd
ruined the cockpit. Previously, the H.P.80 landing gear collapsed just
before initial flight tests and kept it out of the Farnborough SBAC show.
The fire is expected to delay flight testing for at least three months. The
1.P. 80 bomber also is expected to serve as a prototype for the H.P.97 jet
transport (Aviarion WEEk Sept. 29, p. 15).

> Wording of the latest military agreement on the Army’s integral aviation
may mean future trouble for manufacturers now developing converti-
planes for use by the Ground Forces. Industry observers are wn:ndenng
why the memo (Aviation Week Sept. 29, p. 14) refers to “rotary wing type
aircraft, the total lift and propulsion of which are achieved solely from
rotors.” This theoretically would eliminate hybrid aircraft using jet
engines for forward thrust and designs which would utilize stub wings
for hift.

» Allison division of General Motors Corp. notes that jet engines built in
its Indianapolis plant have now logged over 2 million hr. of flight time.
This is just about twice as much jet operations as claimed by Rolls-Rovee,
Ltd., largest British jet engine manufacturer.

» United Air Lines has given RCA a short-term airborne radar study and
development contract aimed at cventual use of radar for terrain clearance
and storm wamings. Under the program, RCA, which now builds the
AN/APS-42 transport radar for the military services, will seek methods
of improving reliability, reducing complexity and cost and adapting equip-
ment for airline flight operations,

P Big problem in the fast approaching cra of heavy press operations for
aircraft manufacture is how to reduce the machining required for finish-
ing certain areas of large forgings. Airframe manufacturers would like to
oct these large parts off the press as “precision forgimgs™; hittle further
machining would be required before actual nse. Estimates on machining
cost of these parts runs from S20 to S200 for each pound of weight
removed. Another problem is the distortion induced in large forgings
during machining operations.

» Pratt & Whitney Aircraft’s general manager, Bill Gwinn, recently noted
a sore spot that has troubled U. S. manufacturers trving to build jet engines
of British design. British thrust ratings are based on the average output
of engines coming off the production line with as much as 49 allow-
ance below the guaranteed rating still acceptable for delivery. U. S.
ratings are a minimum guarantee and every engine accepted must deliver
rated power. According to British standards, a jet rated at 5,000 1b. static
thrust could deliver only 4,800 1b. and still be accepted. According to
U. §S. standards, every engine that did not deliver guaranteed rating of
5,000 1b. thrust would be rejected. Thus, on a standard production line
operation involving engines of the same rated thrust, U. S. manufacturers
are building engines which are more powerful than their British coun-
terparts.




Washington Roundup

OSD: Still Mushrooming

Office of Secretary of Defense, since it was created

under the 1947 Unification Act to cut down military

cost, has mushroomed from a $3-million-a-year operation
to a S14-million-a-year operation, and 1s still growing.
OSD doesn’t think $14 million is enough, asked $15
million for the current year, but Congress tnmmed the
request,

Although funds for aircraft and other weapons were
held down during the pre-Korean vears of defense econ-
omizing, OS5 has grown ::-tt:u:hhf vear by vear. OSD
emplovment was 542 in the fiscal year 1948, soon will
be up to around 2,000—almaost a four-fold mwth

Overall OSD includes the staff dlrccth under the
Sccretary of Defense, plus the staffs of the Joint Chiefs
of Staff, Munitions Board and Research and Develop-
ment Board.
® Biggest boom has been in Munitions Board, overseer
of production and procurement, which in five vears
has developed more than seven-fold, from an $812,000-
a-vear operation to a 56-mmillion operation,

e Sccretary of Defense’s direct staff has grown from a
5934,000-a-vear operation to 54.6 million, more than a
four-fold mcrease.

e Cost of Joint Chiefs of Staff organization has gone
from $557,000 to $1.6 million a vear.

® Most modest increase is in Research and Development
Board, which has developed from $1-million-a-year to a
$1.5-million-a-year operation.

Research and Development

Although plane procurement orders will start to taper
off in 1954, the upward trend in Air Force and Naval
Air contracting for research and development projects
15 expected to continue indefinitelv. This is in line with
the decision to put emphasis on technological advance-
ment instead of weapons stockpiling.

Both USAF and Naval Air are well along on obligating
this vear's research and development funds—about 75%
of which is in industry contracts.

e USAI" obligated more than $193.5 million of its re-
search and development funds in the July-to-November
period, an average of $48.8 million a month.

e Naval Air obligated 565.5 million in the period, an
average of $16.4 mlllmn a month.

e Unless USAF and Navy let up slightly on their rate
of obligating for the first four months of fiscal 1953, thev
will run out of funds to commit before the end of the
vear, July 1.

e For the remaining months of fiscal 1952, USAF has
5377 million and Navy more than $110 million to obli-
oate for research and development.

But USAI's and Naval Air's pockets are bulging with
unspent cash earmarked for research and development
projects already underway. The total: about $1.4 billion:

Korean Record

For the period from the start of the Korean war
June 26, 1950, to December 1952, the services give
this report on aerial performance:
® Air Force: 548,400 combat sortics,
® Naval Air, including Marine aviation: 203,008 combat
sorhies.

® The allocation of effort: USAF 63%: Naval Air, 37%.
This requires some adjustment in favor of the Navy,
since the Naval sorties do not include observational
or helicopter flights and USAF sorties include all
missions bevond the front line.

Patterson Backtrack

Air Transport Assn, gracefully slapped down W. A,
Patterson's suggeshion that Interstate Commerce Com-
mission be given authority over air transport regulation.

The United Air Lines president’s proposal:

“We should re-examine the recommendation . . .
that the Interstate Commerce Commission coordinate
the activities of the various regulatory agencies, act as
moderator, coordinator, and court of appeals.”

But ATA, a few days later, unanimously voted a re-
afirmation of its long-standing position in favor of an
independent Civil Aeronautics Board. Apparently in a
gesture to Patterson, however, the association tacked on
a clause stating its willingness to examine or re-examine
anv proposal for a different organization. Patterson went
;i!nng

Local service lines particularly are adamant in favor
of an independent board. James Rav, Washington rep-
resentative of several local lines commented: “Young
airlimes  particularly would be smothered under 1CC
regulation, If air transport had been under ICC in
1947, there wouldn’t be any local carners.’

Nonskeds, perennial E‘ﬂl]‘ll]]ﬂit]Ll"i that CAB is “domi-
nated by the scheduled airlines,” nevertheless are squarely
behind the independent agency organization for air
commerce regulation and do not want it lumped in with
surface rtgu]:z tion.

People

Sinclair Weeks, successful businessman slated to be-
come the new Sccretary of Commerce, is mpﬂctcd to
clamp down on federal support for airports, airways fa-
cilities and other public works., During his bricf service
in the Senate (1944) under appointment, Wecks urged:
strong defense, including air power; warned against post-
war disarming, and attacked proposed postwar outlays for
]Julz-hr: works such as airports, He observed at the time:

“You can have state socialism or free enterprise but can-
not indefinitely have a mixture of the two.”

Walter Williams, designated to become the new
Undersecretary of Commerce, is a protege of United Air
Lines’ director Paul Hoffman. He followed Hoffman as
head of the Committee for Economic Development and
later joined Hoffman in pushing FEisenhower for the
Republican nomination. He was defeated for the Wash-
ington Senate seat by Sen. Warren Magnuson in 1950,
but made a remarkable showing for a pn]itic:;ﬂ NnewComer.

Sen. Alexander Wiley, top-ranking Republican on
Senate ]udmm Commuttee, wants to start off the vear
with an investigation to ascertain whether political in-
fluence has fizured in the Democratic Administration
appointment of officials to high-salaried positions in firms
seized during World War 11. General Aniline Film and
Dye Corp., headed by Jack Frve, former TWA president.
is the tn firm on Wiley’s list. Among the directors of
the firm ﬂppmntcd by the Democratic Administration:
Sperrv Corp. director Thomas Morgan and TWA
counsel Gerald Brophy. —Katherine Johnsen
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AF Aircraft Deliveries Hit Postwar High

® Gilpatric says manufacturers met 989% of schedules
in November; farther stretchout appears doubtful.

® But production delays, engineering difficulties with
J65 engines, F-89 and F-84F planes are reported.

By Robert Hotz

Aircraft manufacturers arc meeting
their production schedules for the Air
Force and no further stretchout is con-
templated, according to USAF Under-
secretary Roswell L. Gilpatric.

Deliveries of aircraft to USAF in No-
vember reached the highest point since
World War I, Gilpatric said. A total
of 666 planes, ra:pr::scntmg nearly 8 mil-
lion airframe pounds, were accepted
from manufacturers last month. The
figures represented 95% of schedule by
weight and 98% n terms of numbers.

Gilpatric emphatically denied that
there E'u:] been any major shift in USAF
production goals since the original
stretchout of last January, nithmtgh he
admitted three new production sched-
ules had been submitted to the Muni-
tions Board since the A-16 stretchout
schedule. However, the A-18 schedule
(AviaTion WEEK Aug. 25, p. 14) called
for deferring some 16 mxllmn airframe
pounds of production from the next two
yvears until late 1955 and early 1956.
Normally USAF accounts for about
75% of total aircraft production.

Under a recent Munitions Board di-
rective, Gilpatric disclosed, onlv one air-
craft schedule a year will have to be filed
by USAF and Navv unless the produc-

tion program is changed by at least
10%%

Fﬂhstnua. Agree—Industry  observers
agreed with Gilpatric’s analvsis of the
current  USAF  production  situation.
They noted that except for the specific
problems mentioned by Gilpatric and
the recent action by both USAF and
Navy to phase out production of rapidly
obsolescing types earlier than scheduled
{mnﬂm WEEk Nov, 24, p. 14), there
were no mdications of major changes in
the offing. Gilpatric said that onlv a
congressional limitation on expenditure
of funds already appropriated could
change materially the present outlook
for the aircraft industry until 1956.
USAF contractors have nearly dou-
bled their deliveries of aircraft during
the past year, Gilpatric said. Deliveries
for December are expected to total 733
planes, with 750 expected in January.
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Plane Deliveries

The following table shows the
number of planes actually delivered
to the Air Force for the months
specified and the schedule for
future deliveries to mid-1956:

Deliveries
November 1950, ........... 130
November 1951............ 305
Mavy 1952, ........000cunn 566
November 1952............ 666
Scheduled
December 1952.......:0.44. 733 |
Janmoary 19530 o 750
Spl A9 . s S00
Il 3958 00 e 800
July 1955, . R ||
June TORE: . oooviasiion e s010)

The peak production rate of 300 planes
1 month will not be reached until the

second

quarter of 1953, about four

months later than planned under the
stretchont program.

Although Gilpatric claimed there is

Stratojets

USAF now has two combat wings
equipped with Boeing B-47 Stratojet
bombers, AlIY Undersecretary Roswell
Gilpatric savs. Production of the
Stratojet at Boeing's Wichita plant is
expected to fall off soon from its cur-
rent rate of better than one a dav as
the result of bringing the RB-47
photo-reconnaissance  version  into
quantity output. At present, the B-47
modification centers operated by
Douglas Aircraft at Tulsa and Grand
Central Aircraft at Tucson are meet-
ing Strategic Air Command’s require- |
ments for combat-equipped Strato-
jets, but SAC is getting }m er B-47s
than originally Ltpu:tud Douglas
and Lockheed are expected to manu-
facture their first B-47s under licenses
from Boeing earlv next vear at Tulsa
and Marietta, Ga., respectively.

no major lag in the Air Force produc-
tion program as a whole, he admitted
that production delays and engineering
difficulties are being encountered on cer-
tain new aircraft and engine models. He
cited:

o Wright Sapphire (J65) jet engine pro-
I,

e Northrop  Scorpion  (F-89) night
fighter structural difhiculties (Aviariox
Week Dec. 1, p. 16).

o Republic F-84F Thunderstreak pro-
= TdTTl.

Gilpatric said it will be necessary to
replace  aluminum  compressor  blades
with steel blades in the first three stages
of the Sapphire axial-low compressor
because of vibration problems at reia-
tivelv low revolutions per minute. He
said aluminum blades in the Sapphire
are cracking under vibration encountered
m the 4.Dﬂ[]-5ﬂﬂﬂ=rpm. range and that
USATF npilots are instructed to get
through this portion of the engine's
operational range as fast as possible.
Normal cruise for the J65 is 5,000 rpm.
The critical range is encountered just
after takeoff and just before landing.
> Need New Blades—Several months’
production of the J65 will continue with
aluminum blades to meet the demand
for this engine by initial F-S4F produc-
tion at Republic’s Long Island, N. Y.
plant. These and other 655 already built
will be re-htted with steel compressor
blades after Wright 15 in production on
the new tvpe blades. Gilpatric said
Wright had designed and tested steel
blades to U. S. standards and was plan-
ning to put them mto production. He
also said that similar vibration problems
had been encountered in Fngland on
Sapphires built bv the Armstrong-
Siddelev Motors, Lid.

Wright has built enough J65s to take
care of the first F-54Fs now coming oft
the Republic line, but Gilpatric said
the New Jersey engine plant was oper-
ating a “pilot production hne™ and still
was in the process of toolhing for its
principal production. Wright has passed
an official 150-hr. qualification test with
aluminum blades and Gilpatric empha-
sized that “there is strong support for
the Sapphire across the board in the
Air Force.”

Commenting on persistent press re-
ports that the Sapphire production pro-
gram was the prime bottleneck in the
militarv aircraft production program,
Rov Hurlev, Curtiss-Wright Corp.
president, said:

““The American people who are foot-
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ing the bill are entitled to know the
truth about air power. Attempts are be-
ing made insidiously to discredit the
remarkable record of aircraft production
in this country. The net result could
be to scuttle the aircraft production
program and to interfere seriously with
the defense of the United States.”

» Buffalo Statement—At Buffalo, where
C-W has a plant currently manufactur-
ing aluminum compressor blades for the
]Eh Hurlev said:

“The J65 engine is capable of devel-
oping substantially greater power ratings
and these engines will require steel
blades instead of the present aluminum
alloy blades. The Buftalo plant is build-
ing steel blades which have passed their
*’ur IForce mode] tests.

“However, aluminum blades which
the Buffalo plant is also producing are
entirely satisfactory for engines of the
present power ratings. The later use of
stec] blades will be a normal rehAnement
to meet increasing power requirements.
The design of the engine is such that
the aluminum blades can be w.;ﬂar:u] by
steel blades at any overhaul period.”

A Curtiss-Wright spokesman said the
J65 completed a 150-hr. teststand run
using steel compressor blades in Novem-
ber. The J65 now has more than 5,000
hr. of teststand and fight test time,
according to the spokesman.

Buick has not vet passed a 150-hr. test
on its Sapphire and still lacks about five
cntical machine tools to complete its
production tooling. Gilpatnie said Buick
would 1mprovise substitutes for the
critical tools to get under wav.
> Auto Men Leam—"\Ve find that auto-
mohile manufacturers are prettv cock-
sure that their methods are sufhe i-.ul' to
tackle 11rcr1ft engine production,” Gil-
patric said. “And we have some quality
control problems until they understand
that aircraft engine builders’ standards
are considerably hgher. This 15 true of
Ford, Nash. Chevrolet and the rest of
the auto hcensees i the areraft pro-
gram.”’

The combned output of Wright and
Buick will provide enough Sapphires to
meet the growing F-54F production
schedules and also to take care of the
twin-jet Martin B-57 Canberra when it
gets into production next vear, Gil-
patric said.

USAF expects Wright to continue
Sapphire development and eventunally
come up with an 8,300-1b. thrust ver-
sion similar to the rating now cloimed
by Armstrong-Siddelev after an official
British 150-hr. qualification test. The
current Wright Sapphire is rmted at
7,200 Ib. static thrust.

»F-89 Too Fast—CGilpatric said  Air
FForce had concluded that the Northrop
Scorpion disintegration at the Detroit
Air Show last August (Aviarion WEEk
Sept. 15, p. 17) was caused by pilot ex-
ceeding the critical airspeed for which
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the aircraft was red-lined below 10,000
ft. USAF pilots previously reported
that the F-89 had been restricted to
speeds under 450 knots below 10,000
ft.

The Republic F-84F program had
slipped several months behind schedule,
according to Gilpatric, but the situation
is now improving. Two Thunderstreaks
are now flying. He noted that there
would be a temporary dip in Republic’s
ywoduction output as the plant shifted
%mm [-84G Thundernjet to the new
sweptwing F-84F,

“This will happen every time we
switch prﬂductiun to a newer and bet-
ter plane,” Gilpatric said. “It will con-
tinue to happen as long as the Air Force
retains its present leadership, because it
i5 our policy to strive for constant 1m-
provement of the quality of our aircraft
even at the expense of the maximum
possible production.

“Republic is now the largest single
producer of jet-powered combat aircraft
this side of the Iron Curtain. I have
no reason to doubt Republic’s ability to
accelerate production of the F- S4F in
view of its previous historv in building
up output of the F-84G to a rate of 10
a dav.

Air Force has obligated about half of
its fiscal 1953 procurement funds, and
carly in December reached a strength of
Q5 combat and troop carrier wings.

“While our aircraft program will con-
tinue to experience some delavs in pro-

COLLIER WINNER

John Stack, NACA aerodynamicist, and
a group of his vnnamed associates at the
NACA Langley Memorial Laboratory were
awarded the 1952 Collier Trophy tor their
work in developing a windtunnel capable
of conducting research through the tran-
somic speed range. Research results obtaimed
from the tunnel have been a major contri-
bution to production of U.S, combat air-
craft capable of operating at the speed of
sound, the Collier Trophy committee re-
ported.

duction and technical difficulties as long
as we continue to stress qualitative 1m-

provement and to bring in new types,
we anticipate no major setbacks in our

program and no major changes to plague
the industry,” Gilpatric concluded.

French Develop New
Jet Braking System

(McGraw-Hill World News)

Paris-S"JFCMﬂ is flight testing a
“jet deviator’” that twists the thrust of
a jet engine something like 120 deg.
toward the front giving a braking cffect
that permits landing on a much shorter
strip.

Flight tests began July 26 in a Vam-
pire equipped with a de Havilland Gob-
lin engine. SNECMA (Societe Nation-
ale d’Etude et de Construction de
Moteurs d'Aviation) says the tests have
been “very sucecesstul.”

Design and performance data are
seeret, but SNECMA says ofhcially:

“The goal sought of reducing the
length of landing strips is attained. It
is even possible to land and stop the
airplane without using wheel brakes.”

Although official information as to
how the jet deviator works is unavail-
able, excellent sources give a general
description. They say a number (eight
or ten) of small jet nozzles circle the
nacelle housing thc engine. A mechan-
ism switches thrust to these nozzles,
which gradually turmn thrust forward and
MCTEAse hrﬂ-.mg action.
> Vampire Test—In the Vampire, twin
hooms on each side of the nacelle pre-
vent the installation of nozzles at the
side, so they are installed onlv at the
nacelle top and bottom.

The deviator has been tested thus far
only on the Vampire, but engineers sav
there is no reason the nozzles can't be
installed on the sides of the nacelle in
i plane of different construction.

De Havilland’s Vampire was chosen
for the initial testing because it is an
operational French air force plane m a
slightly modified tvpe called the Mistral,
powered by a Hispano-Suiza Nene in-
stead of the Goblin.

The jet deviator has been under test

more than two vears. After a series of
factory experiments, the deviator was
nstalled on the Goblin in the summer
of 1951 and put through a factory
testbed workout.
» British Interest—From Nov. 22, 1951,
to Jan. 3, 1952, a Goblin equipped with
the deviator was tested in an air tunnel
at Chalais Meudon under government
SUPEIvVIsion.

Installation of the deviator on the
Vampire began Feb. 21 and that plane
flew July 7 for the first time—without
using the deviator.

SNECMA says the results of all these

AVIATION WEEK, December 22, 1952

tests are “very satisfactorv—even spec-
tacular.” A mission from the British
aviation industry already has watched
deviator tests and is reported actively
interested.

Breather Pilot Seat
Eases Long Flights

The Air Force may adopt as standard
equipment a pulsating seat designed to
relieve the strain on fighter pilots kept
in the air for long periods during mis-
sions stretched out by in-flight refueling.
Service trials produced favorable reac-
tion, according to reports.

After a few hours in flight, a fighter
pilot gets tired from sitting and there's
nothing much he can do about it. He
must stay rooted in his seat for the
length of the hop, shifting his weight
around to ease pressure. Even the Navy's
contoured seat 1sn't comfortable on long
flizhts, 1t 15 reported.

The pulsating seat uses a “breathing”
action to relieve pressure and promote
circulation. The pulsating rubber cush-
ion gets its pressure from the air supply
to the cockpit canopv seal and a small
eycling motor directs the air to the
various compartments in the seat four
times a minute. The pulsating action
is reported to be so gentle the pilot
normally isn't conscious the equipment
is functioning. Its effectiveness s
marked even for the duration of a 10-
hr. flight, according to claims. Weight
of the installation is about 1 1b.

It has been tried in conjunction with
the Navv contour seat and reported
highly effective in the combination.

Lear VHF Set Gets
CAA Certification

Lear, Inc., has obtained CAA typc
certtheation of its 36-channel VHF
transnutter-receiver, permitting its use
on aircraft operating on scheduled inter-
state and foreign commerce.

First announced earlier this vear, the
LTVR-36 includes a S5-watt 36-channel
VHI transmatter, a 36-channel receiver,
and a remote frequency selector, The
set 15 designed to allow the transmitter
to be installed and operated by itself,
and the receiver added later, if desired.
The LTVR-36 weighs about 20 Ib.
and can operate from either 14 or 28
volts d.c.

Crash Kills Cessna Official

Sherman 5. Graves, general manager
of the Cessna Aircraft Helicopter di-
vision, was killed in an aircraft accident
last week at Richmond, Ind., Municipal
Airport. A plane piloted by Graves and

a Lake Central Airlines DC-3 collided
at a runway intersection.
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SWIVELED-WING contains jet engines at tips, acts as rotor for vertical flight (left) and
is fixed for horizontal high-speed flight (right).

FIXED-WING design based on Pardel Duo-monoplane, has large tail rotor, which cin be
swiveled in conjunction with outboard props for vertical Hight.

Army Cool Toward Convertiplane

By Alexander McSurely

Philadelphia—Brightest future for the
convertiplane lies in development by
private enterprise unfettered by govern-
ment military or civil red tape, Grover
C. Loening, Opyster Bay, N. Y., veteran
engineer and apostle of rotary-wing air-
craft, told the Second Convertible Air-
craft Congress here.

The nature of government research
organizations is mEDmpﬂhh]E with max-
imum achievement in new aviation

fields, Loening told his audience, be-
cause of the necessity of accounting for
cach government research expenditure
on a basis of return to the taxpaver.
This, he said, negates the earnest efforts
of many brilliant government research-
ers in military and civilian government
establishments.

He forecast a trend toward more free
enterprise research which would be able
to risk capital in promising projects
without demanding a 100% return on
each of the projects, as government
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accounting practices currently demand.
> Loening Waming—Loening wamed
against premature regulation of converti-
plane operations and specification by
civil aviation agencies.

“CAA, at best, can never regulate on
a more recent basis than last vear's de-
velopments,” he said. “This means that
the manufacturers and engineers con-
stantly will be forced to argue for
changes of regulations based on last
year's developments, in the light of
newer developments which have hap-
pened smcee the regulations were made.
CAA should make no attempt to regu-
late convertiplanes for 10 wvears, at
least.” '

Indications that the Army is pleased

with its present and forthcoming heli-
copters and is less eager than formerly
to get into a convertiplane program were
given by the Army spokesman at the
congress, Col. William B. Bunker, chief
of Armv Air Transport Service division,
U.S. Army.
» Army Switch—""The old saying about
building a better mousetrap is not
enough this time,” Col. Bunker said.
“The cost factor enters in. There has
to be a worthwhile overall saving, as
well as a gain 1in performance.”

Bunker indicated that if the helicop-
ters could do the Army transport job
adequately, as advance indications
showed, the convertiplanc’'s chances to
replace it soon are not bright.

“Perhaps the helicopter mayv be obso-
lete in terms of the convertiplane,
eventually, but all T can say 1s, it 15 no
consolation to a mouse if he is canght
i a mousetrap, whether it is obsolete
or not.”

The statement indicated a major
switch from former Army thinking
which called for initial Air Force con-

&
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tracts to three manufacturers, Bell Si-
korsky and McDonnell for converti-
plane prototypes.
P Unorthodox Designs—Earlier Army
statements had indicated they consid-
cred helicopters as a stopgap until con-
vertiplanes capable of relatively high
speed forward flight as well as vertical
takeoff and landing are developed.
An interesting array of unorthodox
configurations, designed to combine the
advantages of vertical and horizontal
flight, were laid before the congress in a
series of engineering papers illustrated
with movies and model flights at the
Franklin Institute Auditorium.
Highlights included:
e Wayne University, Detroit, demon-
strated a rubber motor-powered twin-
rotor convertiplane model which actu-
ally made vertical takeofts and turned
its rotors into horizontal thrust for for-
ward flight.
e Viscount Louis de Monge de Franean
of Flettner Aircraft Corp. discussed a
number of various conhgurations for
convertiplanes, including an arrange-
ment for making the Pardel Duo mono-
plane design into a convertiplane with
a rotor attached at the tail, which
would be elevated on a vertical shaft
for vertical takeoffs.
e Dr. ]. A. |]. Bennett, former British
rotorcraft expert now on the engineer-
ing staff of Hiller Hclimgtﬂr Corp., dis-
cussed a plan for using flying crane jet
rotor helicopters to hoist conventional
fixed-wing craft vertically out of down-
town airports to eliminate the need for
long runways., The plan also involves
an aerial hitchup of the two aircraft
for lowering plane at small airports.
e Similarityv  between the Hiller plan
and an Air Force project at All-Ameri-
can Airways to carry a helicopter picka-
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Pictured just prior to its first flight Dec. 4
at Bethpage, L. I, N. Y,, is the new Grum-
man XSZF-1 antisub plane, which com-
bines hunter and killer functions in one air-
craft. The X52ZF-1 has numerous electronic
devices for seeking its prey in all types of

C — .
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NEW GRUMMAN HUNTER-KILLER MAKES DEBUT

weather, It carries a crew of four, Two
Wright RI1520 engines of approximately
1,300 hp. turn Hamilton Standard propel-
lers. It is designed for short takeoff and
landing distances off carriers and can cruise

at low speeds while tracking its target. Note

back on a fixed-wing transport, which
also involves the problems of aeral
release and aerial attachment, was dis-
cussed. Problems of attachment par-
ticularly in instrument weather become
complicated, it was indicated, and fur-
ther work on the solution to these difh-
culties is needed.

e Prof. Alfred 1. Roman of City Col-
lege, New York, discussed a group of
convertiplane designs which he has
patented. They involve changing the
angle of mcidence of the wings by as
much as 90 deg. to accomplish vertical
and horizontal flight while the fuselage
maintains its same attitude.

¢ Gerard Herrick, inventor of the Her-
rick Convertoplane, showed movies of
his experiments in the 1930s with con-
verted flight. Flight of a man-carrving
aircraft which converted from fixed-wing
to rotor craft in flight was included.

e David C. Prince, former General
Flectric engineer, discussed the pres-
sure jet rotor system used on the
Hughes XH-17 and his subsequent
work on ramjet convertiplanes involving
ramjet rotors.

NCAA Probe Pushed

National Advisory Committee for
Aeronautics faces a congressional quiz-
zing early next year on alleged over-
employment at its Lewis Flight Propul-
sion Laboratory in Cleveland.

Rep. George Bender will push for
the investigation by House Committee
on Expnnfiturﬂs in Executive Depart-
ments, of which he is a member, NACA
states that a 1ll-man reduction in
personnel at the laboratory is the result
of an appropriation cut and does not

imply that the laboratory has been over-
staffed.

that a retractable tailwheel i1s used in addi-
tion to the tricycle main landing gear. Two
different models of the earlier AF Guardian
anti-sub plane were required to handle the
funchon which the X52F-1 now com-
bines,
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Jet Prices Too High: Littlewood

Wright Brothers lecturer also tells how engineers could
improve safety design of airliners.

William Littlewood, vice president-
engineering for American Airlines, says
U. S. airlines would not be interested in
buying jet transports or powerplants
“which threaten to cost anything like
the numbers which have been quoted in
the American press. The figures just do
not smack of reality, or of any real de-
sire to do the job.”

The AA executive engineer addressed
his views to aviation industry representa-
tives in Washington, D. C., at the 16th
annual Wright Brothers Lecture.

Although he didn’t name names, he
may have been referring to early reports
that Douglas estimated it would take
530-540 million to launch its four-jet
DC-§, and production units would be
price tagged at about $3 million each.
Boeing has said that jet transport de-
velopment might also run into eight fig-
ures and individual models would cost
somewhere between $2.5-54 million.
® Federal Funds—Littlewood also took
sharp issue with the slow rate of prog-
ress on jets in this country. He indi-
cated that government subsidy might
mean government interference in design
and that airlines would not buy high-
speed transport in which thev had no
voice in design and development. Some
manufacturers have decided to Anance
their projects out of profits, without
federal aid.

His 73-page paper, “Technical Trends
in Air Transportation” detailed develop-
ments of the many refinements in air-
frame, powerplant and accessorv equip-
ment, which in a brief span of 25 vears
led to use of the airplane as a mass trans-
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portation medium. He also took note of
the many achievements in designing in-
herent safety characteristics in today's
Lransports.

But he frankly pinpointed numerous
instances where improvements could be
made in airliner design.

Littlewood said there are “pressures
which are adverse to a quiet and thor-
cugh contemplation of safety in design,
(but) there is no substitute for a con-
structively critical review of all design
from a safety experts’ point of view, We
have not done it adequately—let’s do it.”
» IFor Safer Design—Regardless of how
tuture transport configurations emerge,
the lecturer expressed hope they will be
based on the low-wing design. . . . The

WILLIAM LITTLEWOOD

irrefutable advantage of low-wing design
lies in the area of safety.” And he de-
veloped this argument by discussing the
low-wing's proven advantages in absorb-
ing impact energy and for ditching.

As to rearward-facing seats, he said
that “turning our existing seats to the
rear would provide no more, if as much,
safety as present . . . that any achion
or regulation which limits the direction
of seats . , . would be premature and ill-
advised.”

“It is not difhcult to sce many ways
in which aircraft crash safety can be
made superior to any other” by proper
design of chair structures, mountings,
belts and elimination of hard or sharp
objects or loose items of equipment that
become flying mussiles, he said.

Littlewood made some sharp com-
ments on fire detection methaods stating
that in nearly 50% of the cases he knew
of, the danger was initially spotted by
passengers or crew members, or became
apparent because of engine malfunction,
rather than operation of the warning
equipment. He said this has been be-
cause of improper location of detectors,
deficient mounting on materials which
failed easily or burned away, and destruc-
tion of circuits.

» Design Must—Discussing equipment
to prevent air-to-air collisions, the AA
executive did not consider radar the final
answer, Instead he urged more precisely
controlled flight paths and development
of cockpit indications and warnings pos-
siblvy operated on the doppler principle.

Ready access to aircraft structures, he
said, is a safety “design must” to check
for materials fatigue, and the items
should be made up so that they can be
replaced with reasonable readiness. “It
has been quite shocking” to find im-
proper stress raising conditions, such as
notches, holes and sharp cutouts in
critical structures.

Littlewood also urged that all aircraft

manufacturers be on the offensive for
simplification, noting that there is a con-
tinnous development of good ideas add-
ing complexity down through every de-
partment, but “no one apparently is
devoted to taking things off.” He saw
the equipment miniaturization program
as a highly beneficial one headed in the
right direction.
P Maximums, Minimums—Continuous
progression of a good basic transport de-
sign to keep up with increasing seat re-
quirements by stretching the fuselage
was discussed by Littlewood, who said
a modern contract and specification for
future airplanes should make provision
for increasing capacity and power.

Littlewood sees a range requirement
for U. 8. domestic jet transports as being
bracketed roughly from 500-2,500 mi,;
above and below these distances he be-
lieves turboprops will be utilized. At the
absolute minimum of aviation ranges
will come the helicopter. Safety factors
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for the latter should require twin-engine
power, especially for operation over con-
gested areas, ""The single-engine single-
pilot transport airplane went out of
vogue many years ago and we must ques-
tion the safety factors of such helicopter
operation,” he stated.

One ot the problems in jet transport
operation will be landing deceleration,
he noted, and he looks confidently to
development of reverse thrust devices.
> Local Service—Since jet operations
often will be carried out at altitudes well
over 30,000 ft., there must be absolute
assurance of no decompression failures,

Littlewood pointed out. And aircraft
fuselages must embody more favorable
tear characteristics than present planes,
to prevent considerable progressive fail-
ure following damage in flight.

In his discussion of a local service re-
placement for the DC-3, the American
executive said such a plane probably
would have similar engineering charac-
teristics, with probably better landing
and takeoft distance performance and
improved single engine and flving quali-
ties. Speed and altitude characteristics
need not be much different. The ap-
proach would be to increase capacity.

Britain to Ask NATO Air Slash

By Nat McKitterick
(McGraw-Hill World News)

London—Great Britain 1s ready to rec-
ommend to North Atlantic  Treat
Organization (NATQ) a drastic reduc-
tion 1 the long-range West Furope
defense goals, reliable sources here re-
port.

Officials will not comment on exact

figures, but Chester Wilmot, top Brit-
ish military writer, claimed in the Sun-
dav Observer that British chiefs of staff
recommend a goal of onlv 30 front-line
divisions, 5,000 aircraft by 1955, That
is about half what Supreme Headquar-
ters (then under Gen. Fisenhower) and
the U. §. plugged for at Lisbon last
Spring.
» Strategy  Change—NATQO  streneth
now 15 estimated at 25 front-line divi
sions, shightly fewer “reserve divisions”
and 3,600 aircraft.

The proposed reduction in the lone
range target 15 in line with Brihish
assessment of the Russian threat—and
the tight British financial situation. Real
reason may be the bleak economic out-
look, but it is obvious from recent state-
ments by top officials that Prime
Minister Winston Churchill is con-
vinced the strategic outlook justifies re-
duced Furopean commitments now.

Here are the main arguments:
® British believe the containmoent policy
has been a big success in Furope. In-
telligence claims Russia has failed to
match the NATO buildup either on
land or in the air. Again using Wilmot's
hgures, Britain doesn’t think the Rus
sians have added to the 22 divisions they
had at the time of the Berlin blockade—
most of which were onlv at 70% war
strength. Nor do the British think the
Russians have stepped up converting to
a jet air force in keeping with NATO.

U. 8. Air Force officials take issue
with the British view, pointing out that
the Soviet is in quantity production of
the IL-28 twin-jet bomber and has far
more planes of the type in service than
cither the USAF or RAF. Russian
MiG-15s in Furope still outnumber
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USAF, RAF and RCAF F-86 groups in
England and France and, the Pentagon
points out, the I-86 is the onlv NATO
highter capable of slugging it out with
the MiG-15 for air superiority,

e As Churchill has indicated mm almost
cvery defense speech since last summer,
Britain regards the Allied development
m jet bombers as bringing back the
deterrent threat of the A-bomb, which
was lost when the Russians exploded
theirs, The British argue that the Boe-
ing B-47 and the Vickers Valiant, both
ol which should be well in service by
1954, greatly increase the ability of the
Allics to dehiver A-bombs to the Rus-
s1an heartland.

USAF sources, however, do not feel

that the Boeing B-47 Stratojet and the
Vickers WValhant are contemporaries,
pointing out that there already are two
wings of operational B-47s and that
more than 300 of these planes have
been built by Boeing. Pentagon believes
British estimate that the Valiant will
be operational with RAT groups by
1954 is extremely optimistic. A USAF
wing of B-47 bombers 15 scheduled to
transfer to British bases next spring.
Two Vahant prototypes have been built
and a third 15 under construction.
» Threat Fased—The British expect the
A-bomb bomber threat will force the
Russians to concentrate more on their
air defense at home, less on Furopean
air buildup. At the same time, the
British have no evidence the Russians
have anvthing in sight to compare with
Allied bombers.

But USAF officials have publicly
stated the Russians have several tvpes
of gas turbine-powered bombers under
development to succeed their piston-
powered TU-70 copies of the Boeing
B-29.

The later British line led Churchill,
Air Minister Lord de I'lIsle and Dudley
and  Defense Minister Alexander to
come out publicly in recent weeks warn-
ing against the dangers of sacrificing
scientific development of air power for
big spending on  aircraft production
now,

Churehll, always quick to appreciate

new weapons, is believed to hold the
view that revolutionary air warfare weap-
ons are close enough to reality now to
risk concentrating available resources on
their development.
» Middle East—Part and parcel of the
British reassessment of the strategic out-
look is strong opimion that Asia and the
Middle East are much more important
now. This is a big form reversal for the
British over the past two years.

Announcement from Downing Street
this month favoring broadening the
ANZUS pact into a Pacific defense
organization, including Malava, Indo-
China, may point the wayv to the sccond
big card Churchill has up his sleeve.
Britamn, like France, 15 known to favor
a NATO-like structure for cold wars in
the Tar and Middle East. The French
obviously want a greater U.S. commit-
ment in their dire situation in Indo-
China.

T'op British officials in the past month
again expressed hope the U.S, will be
willing to shoulder part of the Middle
Iast burden—preferably with troops.
P The Rhine Bill-The British treasury
also 15 alarmed at prospects of footing
the bill for the British Rhine armv
after Germany stops paving occupation
costs m June.

Any ncrease in European commit-
ment to Korea 15 bound to hinge on
acceptance by the U. S. of part, at least,
of these requests for burden-sharing.
The British still are opposed to devoting
more resources to Korea. Top ofheials
sav privately they see no military deci-
sion change there. But if President-elect
Fisenhower comes up with a plausible
program, chances are Britain will go
2long, provided the load is cased
cther parts of the world.

[Jecisions on these matters are certain
to be a top subject of any Anglo-Amer-
ican talk next spring and will get pri-
ority above any requests for aid to sup-
port the strengthening or converting of
the pound. The British realize the short-
term risk their strategic assessment in
IFurope involves, but they contend that
the long-term risk of economic suicide,
plus collapse in Asia, is worse,

Foreign Use Permitted

Permission will be given foreign air
carriers who are without a permit to
cperate from Gander, Newfoundland,
to land or take off passengers and cargo
at that airport under certain circum-
stances, according to new regulations
of Canadian Air Transport Board.

The airport manager, after con-
sulting with Canadian immigration and
customs, can permit such landings in
event goods or passengers being landed
are for a licensed operating carrier at
Gander, or in weather emergencies and
delayvs of scheduled services.
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The BOEING B-47 stratojet is the fastest known bomber in the world. This great six-jet engine

powered, swept-wing bomber will be produced in quantity for the U.S. Air Force by Boeing Airplane
Company, Wichita, Kansas, the Douglas Aircraft Co., Tulsa, Oklahoma and the Lockheed Aireraft Corp.,
Marietta, Georgia.

Transparent laminated canopies and all-nylon fuel cell backing (in accordance with Boeing
specification BMS-8-13) are SWEDLOW?’s contributions to the admirable functional efficiency
of this superb fighting machine.

SWEDLOW was selected as a major supplier of these important factors because of
— SWEDLOW?’s unique reputation and more than a decade of

- — experience in the development and fabrication of vital parts
for the aircraft industry.

® We shall be glad to assign our staff engineers to work with
you in solving problems in all phases of plastic fabrication.
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On the recent history-making Polar flight
by Scandinavian Airlines which cut
hours from the West Coast to Europe, fuel
was a major consideration, With only two
stops in the nearly 6,000 miles from San
Francisco to Copenhagen, the constant accurate
measurement of the Douglas DC-6B's fuel supply
by the Simmonds Electronic Fuel Gage was vital

to the success of this first flight.

Simmonds introduced the electronic fuel gage to
American commercial airline use over ten years ago.
Today more than 40 types of commercial and military
aircraft are equipped with Simmonds fuel gages. The
Simmonds Pacitron represents this type of gage at the
highest point of refinement and reliability, The improved
amplifier-bridge of the system has been reduced in weight to
only 1.12 1bs. and in size to 74 inches long. It is shock-mounted
internally for less bulk and greater installation case. For the ulu-
mate in accuracy and lightness, it’s the SIMMONDS PACITRON.

SIMMONDS

i '.*

Indicator, Tank Unit,
ond Amplifier-Bridge
of the Simmonds Facilron.

Manufacturing Plants:

Vergennes, Yermont ¢ Danbury,
Conneclicul

Branch Offices:
IH E, | Glendale, Cal. * Daylen, Chio

TARRYTOWN, N.Y.

Dallas, Tex. * ‘Washington, D.C,
Montreal, Conada

20

PRODUCTION

_— et "]

C-W Naturalizes Sapphire Jet Engine

® Analysis finds British
design too cumbersome.

® Wright redesign cuts
cost, production time.

By Irving Stone

British designs for airframe and en-
ging components sometimes lead to
production procedures considered labori-
ous by American standards. An mstance
of this showed up when the Armstrong
Siddeley Sapphire turbojet was brought
to the U. S. by Curtiss-Wright Corp.
late mm 1950.

When Wright Aeronautical division
engineers analyzed the Brtish design
for adapting it to American standards,
one major part quickly got the spot-
light. This component was the center
main bearing support.

Located about midway between the
inlet and exhaust, the support was a
key part of the engine structure. Two
trunnions attached to it carned almost
the entire weight of the engine, also
had to absorb all flight maneuver loads.
» Cost Estimates—Prototype Sapphires
made by the British had a center bear-
ing support which literally had been
carved out of an aluminum alloy pan-
cake forging (38 in. in diameter,
11 in. thick). Keller duplicating
cquipment was used to machine the
contoured air passages. About 9 1b. of
chips were produced for 1 lb. of
finished product.

Wright Aero’s analysis indicated that
at American labor rates, minimum cost
of making the part here from an alum-
inum contoured forging would be
55,700. Kellering time per part would
be about 700 hr.—meaning that one
duplicating machine on a three-shift
basis would produce less than a single
unit per month. Also, USAF require-
ments 1mposed higher operating tem-
peratures and greater peak stresses than
those which the British part had been
mmtended to withstand.

» New Approach—A special group was
set up 1 Wrght Aero’s engineering
department. Their job:

* Redesign the center bearing support
0 complex contour machining is elimi-
nated.

e Establish production procedures for
fast and economical processing of the
part.

® Replace the aluminum alloy with ma-
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SAPPHIRE ENGINE center main bearing support was machined from one-piece pancake
forging in British design (top). Wright Aero redesign—with cast inner and outer rings,
sheet metal struts—slashes cost and time required to make the part.

terials having greater strength at ele-
vated temperatures.

A quick solution encompassed a
breakdown of the part into an inner
and outer cast ring separated by 10
struts shaped from sheet metal and
welded to the rings. The rings were
to be left largely as-cast, requiring only
limited machining on a lathe, facing
of pads and boring and threading holes.
» Nodular Iron Selected—In the search
for the ring material, metallurgical en-
gineers ruled out grey iron because it
was too weak and brttle. Working
with cast steel was deemed too difficult

to hold the close tolerances required.
Nodular iron was chosen—a relatively
new material, with both the tem-
perature-resistance and the toughness
required in the support. (Nodular iron
is a development of International
Nickel Co.). The material is ductile,
bends about as easily as steel and has
strength superior to grey iron. It has
the carbon collected in nodular form,
leaving an almost continuous matrix.
This results from inoculation of the
material with magnesium and nickel
(serving as a carrier), before pouring.
Costs projected on a volume basis
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WRIGHT J65 SAPPHIRE was brought from

- .

blueprint to mass production in 16 months

This 7.200-1b.-thrust engine powers the F-84F Thunderstreak.

—with the Wright redesign and using

nodular iron—were estimated by Wright
Acro’s engineering team to approxi-
mate $648 for the castings, %250
for machining, $20 for struts, and $25
for welding. This gave a total of $943
—about ¢ the price for the job starting
with a contoured forging, and about %
of the cost using a pancake forging as
emploved by the British.

> Rings Cast—American Brake Shoe
Co.’s experimental foundry, Mahwah,
N. J., was given the contract to develop
a suitable casting technique for the
imner and outer rings. Some early
samples continned unstable austenite,
and minor changes in the nodular alloy
were required.

Brake Shoe finally achieved uniform
results with a high-nickel alloy that had
a coefhicient of expansion to ft the
parts bolted to the support—the alum-
inum compressor housmg and stainless
bumer housing.

Lab analyses showed that the nodular

iron withstood maximum temperature
requirements. At 750F, the iron base
alloy is about six times as strong as
the original aluminum alloy, on the
basis of short-time tensile tests. The
redesigned support is only about 15%
heavier (maximum) than the aluminum
part. '
P Strut-Wing Weld—Fabrication and
welding of the struts themselves pre-
sented no problems. Difficult job was
to work out a method of welding the
stainless struts to the nodular iron
rings. Wright Aero engineers came up
with a 431 stainless wire which was
reasonably compatible with the metal-
lurgy of both the modular iron and the
18-8 strut material.

Welds were submitted to Rayflex
testing to evaluate strength under wi-
bration loads. Although deflection of
simulated struts measured about 0.1

12

inch, the joint held firm. This was in
cxcess of any condition likely to be
encountered n an engmme m flight.
I'imal proving with the welded support
was in a test frame to duplicate static
mancuver loads. Pressure applied by
the hydraulic jack was far greater than
the loads that would be encountered
in dives, climbs and turns. Subsequent
inspection disclosed no falure of the
materials or connecting welds.

P Processing—I'ive months after the
start of the project—March 1951—
Brake Shoe was producing castings
to a dimensional accuracy of .030 in.

At Wright Aero, the rings were

processed first by rough and fnished
turning of the air passages to a toler-
ance of 005 in,, then similar rough and
finish tuming on other parts of the
castings. Struts contoured to a tolerance
of —.003 in. were welded in place,
requiring about 25 ft. of fillet deposited
at speeds up to 1 fpm. Final opera-
tions on the support are finish tuming,
facing the pad and drilling and tapping
holes.
» Flown in F-84F—5ix months from
the start of the project, the first center
bearing support was ready for installa-
tion in a YJ65 Sapphire. Test cell
trials were satisfactorv and the engine
passed its 150-hr. model test with a
nodular-material  support. The new
assembly also has been flown success-
fully in Republic’s F-84F,

However, development is still con-
l‘fﬂl.lil]%. Aim is to reduce the amount
of nickel now required for the nodu-
lar-material support. Initially 1t was
hoped to use a ferritic material (low in
nickel) to save on strategic matenals,
but this produced dimensional changes
that could not be tolerated on the as-
cast surfaces. The relatively low coef-
ficient of expansion of the material

also introduced other problems.

As now constituted, the nodular ma-
terial contains these percentages of
clements: carbon, 2.7-3.3; manganese,
1.9-2.5; silicon, 2.2-3.2; phosphorus,
0.15 maximum; sulfur, 0.05 maximum;
chromium, 0.50 maximum; molyb-

denum, (.30 maximum; and nickel,
21.26.

PRODUCTION BRIEFING

» Bendix Aviation Corp. has virtually
completed a new environmental test
building at companv's missile section
in Mishawaka, Ind., which will expand
activities dealing with missile develop-
ment and production.

» Cleco division of Reed Roller Bit Co.,,
Detroit, has opened new sales offices
and a warehouse at 18071 Wyoming
Ave., Detroit.

> Jack & Heintz, Inc., Cleveland, re-
ceived major orders during October
from Boeing Airplane Co. for hydranlic
and electric actuators, electric motors
and electric control panels; orders for
mverters came from the Aircraft Appli-
ance Co. of Canada. Total orders re-
ceived dunng the month amounted to
more than $3 million.

P Sightmaster Corp., New  Rochelle,
N. Y., has incorporated a new subsid-
iary firm, Sighmaster of California Co.,
at Gillespie Airport, Santee, Calif,, to
manufacture and market Chemalloy
metal and microwave calorimeters.
Three irms were consolidated to form
the new subsidiary: Electronic division
of Transport Products Corp., Louisville,
Ky.; l'echnical Products and Services
Co., and Chemalloy Associates.

» Metco Corp., Dayton, has been
founded to rlm'r-:lnp and manufacture
test equipment and training devices.

> Southwest Products Co., Pasadena,
Calif., will move into their new factory

building at 1705 So. Mountain Ave.,
Duarte, Calif., during the first week of
January, The company makes Monoball
bearings, rod end bearings and mechani-
cal push-pull controls.

» Reynolds Metals Co., Louisville, Ky,
has awarded a contract for construction
of its Robert P. Patterson aluminum
reduction plant at Arkadelphia, Ark,
scheduled for completion by July 1953,
to  Ditmars-Dickmann-Pickens Con-
struction Co., Little Rock, and W. §.
Bellows Construction Co., Houston.

» Sub-Zero Products Co., Cincinnati, is
the new name for the Sub-Zero Prod-

ucts Manufacturing division, Deep-
freeze Distributing Corp. The frm

makes metal chilling machines,
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quart can
or 99-gallon drum

for convenience...

o

Airlines like to standardize on Skydrol because—
among other reasons—it's conveniently packaged for
quick, easy use., Want to use only a quart? Need one
gallon? Five gallons? Fifty-five gallons? Skydrol
comes packaged in handy containers for each of
these capacities,

Other advantages you receive when vou standardize
on Skydrol nonflammable-type hvdraulic fluid include:

Longer service . . . Skydrol has more than double the |
lubricity of ordinary hydraulic fluids. It is noncorrosive

to common metals of aircraft construction and stable

at operating temperatures and pressures. Skydrol also

remains uniform in composition. It is the nnr:.'];,.-r fire-

resistant fluid which can be used in both cabin super-

charger and hydraulic systems, as well as oleo struts.

Greater safety . . . Skydrol exceeds the nonflammability
requirement of AMS 3150. It is nontoxic, requires
no special storage or handling.

Easier maintenance . . . only one fluid to stock. The
need for two Lypes of gaskets is eliminated and
interchange of equipment is simpler,

Why not put all these features to work for vour
aircraft? Start switching to Skydrol as your ships
come off the line for overhaul., Write for copy of
Monsanto booklet, *“Skydrol Nonflammable-ty
Hydraulic Fluid for Aircraft.”’ Also ask for information
on Monsanto’s Pydraul F-9, fire-resistant fluid for
hydraulically operated industrial equipment.,
MONSANTO CHEMICAL COMPANY, Organic
Chemicals Division, 800 North Twelfth Blvd.,

St, Louws 1, Missouri. Skvdrol: Reg. U. 8. Pat. Off. '

Overseas, Monsanto Shvdrol is obtainable
—F-,F-
_._,.l-l'

through marketers of Esso Aviation Products

MONSANTO

CHEMICALS = PLASTICS

SERVING INDUSTRY...WHICH SERVES MANKIND
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Family Photo of GE Jet Engines

General Electric Co.’s jet engine de-
velopment history is telescoped in this
photo showing how this powerplant-
type has changed and grown:

e [-A, first jet plant bwilt in  this
country, was a centrifugal-low, experi-
mental engine based on the Whittle
W2B. Rated thrust was 1,300 Ib,
weight was 500 1b. Two I-As were m-
stalled in the Bell XP-59A, frst U.S.
jet-powered plane to fly (October 1942).
e I.16 (J31) was the hrst series pro-
duction GE turbojet. Thrust rating
was 1,600 1b., weight was 840 lb. It
flew in the Bell P-59A and Ryan FR-1
and XFIR-1.

e ]33 (developed as the I-40) was frst
delivered for test in January 1944, and
developed a thrust of 4,200 1b. Weight
was 1,865 Ib. It was installed in the
first Lockheed XP-80A Shooting Star
and was first flown in June 1944,
Shortly after the end of the war, com-

SR |

plete responsibility for the engine was
transferred to Allison division of Gen-
cral Motors Corp.

e |]35. Engineering and manufactuning
responsibilitics for the J35 (not shown)
also were taken over by Allison in 1947
after it had built them in quantity.
This engine (also known as TG-180)
was the first axial-flow turbojet devel-
oped by GE. It was rated at 4,000-1b.
thrust, weighed 2,300 1b. First flight
was in the Republic -84, in I'ebruary
1946.

® J47 and the J73 units show the sharp
transition in configuration from the
carly designs. The J47-C and -D were
tagged with a 5,200-1b.-plus thrust rat-
ing, the former weighing about 2,500,
the latter about 3,000 lb. The -E jet
carrics a 5,800-1b.-plus thrust rating
and has a weight of 2,550 Ib.

e J73-1, latest of the units shown, is in
the 8.500-1b.-thrust class.

LANDI® Yoal

Machine Grinds Large Jet Parts

Turbojet engmme rotors and other
large-diameter aireraft work can  be
handled on CHW Plain Grinder en-
gineered to fill a gap between small-size
standard machines and large, heavy-duty
uniks.

The grinder 1s made in versions hav-
ing 30-, 36- and 48-in.-diameter swings.
Lengths between centers are 48, 72, 96
and 120 in. Variable-speed headstock
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drives are standird, but constant speed
i available. The shide under the wheel-
head, operated either manually or by
power, is a double-type to allow for a
large amount of base movement. Hy-
draulic table traverse is adjustable to
any desired speed between 3 and 130
i,/ min.

Swivel table may be adjusted to grind
tapered work, Microsphere bearings arc

designed to give accurate response to
wheel feed changes and quick, positive
spark-out. Eye-level wheel feed enables
operator to watch grinding action from
the same position from which he ad-
justs the wheel. Extra movements which
ncrease fatigune and slow sct-up are
climinated, according to the developer,
Landis Tool Co., Wayneshoro, Pa.

Dip-Brazing Speeds
Aluminum Work

A new dip-brazing plant for alumi-
num parts has been constructed by
United Aircraft Products, Inc., Dayton,
Ohio.

Reported to be the largest facility of
this type in the aircraft industry, the
operation was completed in four months
to meet production schedules for more
than $1 million in initial contracts for
brazed assemblies.

Essentially, the process involves melt-
ing the joining material and fusing 1t
with the parent materials by dipping
the assembled components- in a bath
of molten brazing flux.

Accessibility to joints is no problem.
Heat of the bath is maintained auto-
matically, with all parts brought to the
same temperature, eliminating distor-
tion from differential expansion. An-
other advantage of the process 15 re-
ported to be uniformity of parts appear-
ance, pressurc-tightness and  joint
strength, with little skill required by the
operator.

In addition to being faster than the
hand-welding technique, the process
makes it possible to braze parts which
could not be hand-processed, it 15 Te-
ported. The company cites an example
to show the process’ speed advantage:
One assembly was dip-brazed in 47
minutes, against a two-hour period
which would be nceded if hand-torch
brazing were used.

New Copter Engine

In Production

The Continental R975-42 radial en-
gine, designed specifically to meet ro-
tary-wing aircraft requirements, 15 1n
production for Piasecki's HUP-Z copter.
This new engine model is a rehinement
of the R975-34 used in the HUP-1. It
develops 550 bhp. against the latter en-
gine’s 525 bhp. Dry weight without
mounts, but including carburetor, ar
deflectors, ignition and priming svstems,
is 732 1b.

The engine is adapted for installation
in various copter types, With addition
of a small amount of external equipment
it will operate in any attitude from
horizontal to vertical, says the maker,
Continental Aviation & Engineering
Corp., Detront.
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IGNITION UNITS AND SPARK PLUGS ARE
NOT DISCARDED BEFORE THEIR TIME!

An airline recently reported that in one month iv
removed a great number of ignition units off schedule,
Later tests showed that 739, of these units were
satisfactory and never should have been removed from
the engine, Similar records for spark plugs showed
that 949, of the plugs removed were still in good con-
dition. If your maintenance records show similar
inefficiencies, you can correct the situation with a
Bendix Ignition Analvzer. It is the analyvzer that
locates present and impending difficulties. Your men
will be able to make fast correction by replacing
only the bad part. Ignition units and plugs will give
longer service . . . overhaul facilities can be sub-
stantially reduced . . . engine run-up time will be
considerably lessened. Doesn’t that make the use of
a Bendix Ignition Analyzer for daily aircraft oper-
ation a must In your equipment planning?

The Bendix Ignition Analyzer is available for either airborne
or portable-airborne installations. It can be used with either
high or low tension magneto or battery ignition. It is the
ignition analyzer that can predict spark plug failure befora
it occurs . . . make an efficient check of more than one
spark plug at a time and do so on a large, easy lo read
screen . . . yet it cosis less than comparable analyzers.

: SCINTILLA MAGNETO DIVISION OF
FEH dﬂ"’ -  SIDNEY, NEW YORK 0 "7 ,ﬁ/

Export Sales: Bendix International Division, 72 Fifth Avenve, New York 11, N. Y. AVIATION CoRrohATION

FACTORY BRANCH OFFICES: 117 E. Providencla Avenue, Burbank, Callfornla Stephensen Bullding, 6560 Cass Avenus, Detrolt 2, Michigan
Brouwer Bullding, 176 W. Wisconsin Avenue, Milwaukes, Wisconsin = 582 Marke! Sireel, Sen Francisco 4, California

Write us for free literature concerning
the Bendix Ignition Analyzer.
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SIGNALS INSTANTANEOUS WARNING OF PUMP FAILURE

Specially designed by Revere Corporation for use in the main fuel pump
line of the McDonnell F3H twin jet, carrier-based fighter, this precision
instrument automatically signals warning of pump failure whenever flow
falls below 1.0 gpm due to obstructions or mechanical breakdown. As
flow diminishes, restoring and calibrating magnets force a pivoted
aluminum vane toward a closed circuit position, actuating hermetically
sealed magnetic switch. Increased flow automatically opens circuit.
This unit is unaffected by altitude or other pressure and temperature changes.
Primarily designed to indicate a rate of flow of non-corrosive liquids
in aircraft, the Revere Flow Switch can serve industry wherever
a pump failure warning system is desired.

For additional information send for FREE bulletin 3 1400,

& a— m—p—
|
- -_H_rlﬂ_:-q e

't.‘"'..

REVERE CORPORATION OF AMERICA

WALLINGFORD 2, CONNECTICUT, U.S.A.
another precision instrument for aircraft and industry
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Glass Fabrice for
Plastic Assemblies

A glass fabric which stretches while
the yarn remains stable, stated to be
the first of its kind developed, has been
announced by Hess, Goldsmith & Co.,
for use in plastic assemblies found in
aircraft.

Primarily a base for reinforced
plastics, the product, Form Fab, can be
used where pre-forms now are used.
according to the firm. The company
believes the material will find manv
applications in such curved molded sec-
tions 1n aircraft as wingtips, radomes,
heating ducts and other parts.

The fabric has up to 70% elonga-
tion and 1t is said, equal strength can
be obtained in all directions. When
laminated with polyester resin it can be
molded into practically any shape or
size, with little heat and low pressure,
Hess, Goldsmith claims. The resulting
material can withstand exposure to tem-
peratures up to 500F. It comes in
thicknesses of .009 in., .012 in. and
018 in.

Company tests show the .012
fabric has an average breaking load of
67 1b./in. of width in the warp and
349 Ib./mn. of width in the filing. It
weighs 11.79 oz./sq. vd. _

Hess, Goldsmith & Co., 1400 Broad-
way, N, Y.

USAF CONTRACTS

IFollowing is a list of USAF contracts
recently announced by Air Materiel
Command.

Heech Alreraft Corp., Wichita, misoel-
laneous =spare parts, 100,000,

Crosley divislon, Avco Mfg. Corp., Cin-
cinnatl, radlo recefver, 2,368 ea., §720,620,

Davison Chemieal Corp., 101 N, Charles
=t., Baltimore I, dessicant non-indicating,

1‘|SrT::'1r'E].2 {-I'Ilur E::_F]:-I-:Il]'i '.-I-I'.-'i-u 'ITl.-|!-|1-I{;I.Ei'|'IEPI E-FJ.-.
3564,568,
Dynamic Electronies Inec., 73-39 Wood-

haven FElvd., P. 0. Box 188, Forest Hills,
Li. I, N, Y., mounting, 6,507 ea., 1,240 ea.,
50,4886,

Edison, Thomas, Ine., West Orange, N. J.,
kit=, 968 ea., 3561 en., 434 ea., §1,161,820.

Fletcher Aviation Corp,, 150 W, Colorado
St. Pasadena, Kkit, 11,870 en.,, ecylinder,
3,000 ea., plunger, 4,000 ea,, $594.8B47,

Goodrich Co., B. F., 80i-4 Winters Bank
Bldg.,, Dayton, wheel assemblies, 18% ea.,
240 ea., brake assemhblies, 480 en., $208.847 :
whesl assemblies, 3,538 ea., brake assem-
blies, 5,123 ea., £3290 091,

Land-Ajlr, 440 Superior St., Chicago, an-
tenna kits, 950 ea., service bulletin, 1 ea.,
267,341

Lycoming-8Spencer div., Aveo Mg, Cornp,,
Willinms=port, Pa., engine, 35 ea., sparn
parts, 1 lot, 3561,233.

Kadiant Lamp Corp, 300 Jelliff Avwve,
wewark 8, N, J., stereopticon motion picture,
27.814 em,, 250,800,

Sunheam Corp., 600 Roosevelt Blvd,,
Chiecago, indicator, 1,670 eca., $77,535.

Watts Mfig. Co., Ronceverte, W. Va., kils,
spara parts, 237 ea., $147.249: ease, 5,000
sets, $247,200.
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Battery Connectors

8-pin type for both A and B batteries
used in all types of field communication
equipment. “RUGGEDIZED” for extra
security and long service life: polarizing
stud is ALL METAL and all metal
parts are cadmium plated and

sealed with an iridite sealer,

Cable may be brought out at

any desired side position and

locked. Handy bail makes removal from
inaccessible places easy.

We invile your Inquiries on any pru-l:lﬂms con-
cerning connectors, Our wealth of engineering
experience in this specialty is at your service.

Quick Disconnect

Simply push male and female members
together and lock. To disconnect with
minimum resistance, pull back

sleeve on plug shell and disconnect.
Exceptionally low disengaging force required
(less than 6 lbs., excepting pin friction).
Vibration proof, moisture-proofed

with synthetic rubber insert, Meets

AN pin pattern and voltage requirements,

in accordance with MIL C-5015,

Plug shell and coupling sleeve are

aluminum alloy, cadmium plated

and iridite-sealed.
(Federal Spec.

QQP — 416, Type 2.)

Receptacle Types:

Round flange single

hole panel-mounted, square
flange for 4 bolts, or specially
flanged to specification. All con-

tacts silver plated.

CORPORATIONS, INC.
41 South Sixth Street, Newark, N. J.
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poration, Murl;un,r meets with Os
Tubing. i e P, oo
Ostuco Tubing ﬁ 1 b G i

plane builders, and is p red for landi |
lines, and many other applic ﬁ:nn ' '
able strength without tﬁ'ﬁiﬂl-}uhur Eﬂi s, / |
specialized forming and qualities. ;

Aircraft Tubing meets all Army, MMMM
ifications. Send for free Hnndbnnl: A-2 packed with
facts for ready reference on OsTUCO Aircraft Tubing.
Airframe Stock List (revised bi-monthly) also avail-
able, Address your nearest OsTuco Sales Office or write
direct to General Office, Shelby 1, Ohio.

THE OHIO SEAMLESS TUBE COMPANY
Monufocturers and Fabricators of Seamless and Eleciric Welded Steel Tubing

Plant and General OFflces: SHELBY, OHIOD

SALES OFFICES: Birminghom, P. O. Box 2021 * Chicage, Civic Opera Bldg., 20 M. Wacker Dvr.
Cleveland, 1328 Citizens Bldg. * Dayton, 511 Sclem Ave, * Detroil, 520 W, Eight Mile "Road,
Ferndale * Houston, 4833 Avenuve W, Central Park * Los Angeles, Suite J00-170 Se. Beverly
Drive, Baverly Hills = Moline, 417 15th 5. * New York, 70 East 45th 5t. * Philedalphie,
1413 Packard Bldg., 15th & Chestnut * Pitsburgh, 1204 Pinewoed Drive * 51, lowis, 1230
Morth Main 51, * Ssottle, J104 Smith Tower * Syrocuse, 501 Roberts Ave. * Tulsa, 2435 Ken-
nedy Bldg. = Wichita, 622 E. Third 51. * Conodion Representaotive: Roilway & Power Corp., Lid,
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Flight Lab Learns to Tame Stalls

Cornell study indicates how stall may become routine

landing maneuver. allow jets to brake in mid-air.

By Scott H. Reiniger

Buffalo—After years of studving the
acrodynamic stall, pilots and scientists
of Comell Acronautical Laboratory’s
I'light Research Dept. have learned to
ride it and manage it, with new auto-
matic stabihity controls.

They have not only made an aircraft
controllable while u:mpletelv stalled
out, not simply kept it within minimum
bounds of control, but have precisely
guided it, John Seal, chicf pilot of
I'light Research, and winner of the
Octave Chanute award for his work on
flight stabality problems, has ridden the
stall all the way down to the ground
many times.

A special servo system automatically
controls the plane for lateral stability in
these tests, I he pilot keeps the nose up
throughout the stall by cranking the
horizontal tail surfaces to a negative
angle of incidence, to create heavy
downward drag on the tail. During the
stalled descent, the craft assumes an
angle of attack of up to 28 deg.
> New Flight Maneuver—Flight Re-
search’s director, W, F. Millikin, Jr.,
told Aviarron Week that his group has
gone a step further than taking the

danger out of riding out a stall. It has
experimented with ways of using it as

a legitimate fAving maneuver. He thinks
the stall, properly handled, may offer a
new dimension of flight, making Aying
safer.

In developing his piloting technique
im the new maneuver, Seal has found
the plane can be landed as well by this

method as by others. As he nears the
ground, he flares out from the steep

stalled descent under full power and
lands with a short roll. Forward speed
is less than in conventional landings.
» For Braking Jets—The controlled stall
may be a mluhﬂrn to braking sleck jets
efficiently mid-air. Scientists here
think jet tl‘ﬂl'l"-.|llﬂl‘t'- might perhaps be
landed more safelv and with greater
ease and economy by stalled descents
from service altitude than by conven-
tional means—somewhat like a heli-
copter m auto-rotation. Naturally, pas-
senger reaction would be a big factor in
determining whether such a landing
maneuver could be adopted.

Keeping in mind that this is still only
a successful laboratory experiment, here
are some of the advantages a stalled
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descent might offer over present linding

technigues:

e Letdown covers smaller area, reducing

risk to imhabitants near airports.

e Landing roll is shorter, so smaller

fields, with reduced ground clearances

around airports, are possible.

* Need for drogue chutes or other acces-

sory means of braking may be elimi-

nated as a result of short landing roll.
* Fuel savings and tight scheduling

might result from the jets’ ability to

brake fast in mid-air, drop fast on land-

n rﬁmmt

The stalled descent may become a
completely automatic operation. Cor-
nell is working in this direction. The
maneuver became possible only through
partial automatic control in the hrst
place.

Flight Rescarch’s entire approach to
the problem is revolutionary. Instead
of making the plane stall- pmnf this
group sccks to make it responsive to
control in a stall.

» Like Sonic Region—There is a par-
allel between the ecarlv stages of the
stall and transonic flight. In both, the
forces on the plane are unprtzdil:tﬁb]c.
In this “trans-stall” region, the plane
is in a crisis of indecision, whether to
stall or not. The craft shudders and
shakes and the stall may start, then re-
cede, then build up again. It may

originate from one or another quarker
or from several points. There may be
lift at some points of the wing and none
at others.

[f the stall forces prevaill—contimuing
the PII‘dI]Ll this could be called the

“super-stall” region—thev must be con-
tended with, but they have settled down
to a predictable pattem,

It 15 this “steady state” condition of
the stall where the group has made its
most fruitful cxplorations. It has de-
vised methods of studying dynamic be-
havior of aircraft and has extracted data
sufficient to establish basic formulations
for design work and improvement of
aircraft control generally,

The controllable stall is one of the
fruits of dynamic stability and control
studies instituted in 1946 by Flight Re-
scarch. The group has been recognized
internationally and is a world leader in
this field of development.

Involved in this work are some 30

large projects sponsored by the A
Force, Navy and Cornell Aeronautical
Laboratory rescarch funds. Flight Re-
scarch’s hangar is well-stocked with late-
type military craft for carrying out 1ts
work.
» Stability Research—Comell is develop-
ing artificial stability controls to make
aircraft more stable and easier con-
trolled in all conditions of flight. These
are automatic sensing devices and servo-
mechanisms connected into the pilot’s
flight controls which react to character-
ntu’: oscillation signals and damp out
random disturbances whenever controls
arc moved. The svstem is new in the
way it is applied, but the components
are not.

As opposed to this generalized ap-
proach toward stability, there is “Little
Herbert,” a vaw damper servo system
developed by Boeing Airplane Co. to

STRATOS GOES MODERN

This is the new home of Stratos div., Fair-
child Engine & Airplane Corp. at Bay-
shore, L. 1., N. Y. The plant houses all
activities of the company, including manu-
facturing, engineering, sales, administrative
and executive. It was erected on a 25-acre
site, and bnilt with an eve to easy expan-

sion. The plant has 27 test cells, a com-
pressed air capacity of 400 Ib./min., has
facilitics for simulating altitudes of up to
55,000 ft.,, incorporates air conditioning

equipment with a capacity of 187 tons, has
700 employes. Architects: Fordyee and
Hamby, associated with Rayvmond Loewy.
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Alcoa’s new 15.000-ton forging

press recently went into
operation at the Cleveland Forge

Shop. An important addition

to the country’s largest aluminum

forging facilities, this new press
will form larger and more intricate
structural shapes. It is the first

step in Alcoa’s “big press” program

to give better service to

America’s aireraft

industry.

Aireralt
and Parts

Manuiaciurers—

should have Alooa “How-to-Do-It”™ books
and sound movies to train their em-
ployees, Ask for any of the following
books: Forming Alcoa Aluminum,
Designing for Alcoa Die Castings, De-
signing for Alcoa Forgings, Alcoa Alu-
minum and [ts Alloys, Sound films are
available on most fabrication processes,

‘‘ R i

Arosinus CoMPANY OF AMERICA

1800-Z Gulf Building
Pittsburgh 19, Pennsylvania
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15.000-Ton

prevent “Dutch Roll,” an oscillation of
the tail. This is a specialized approach,
directed at one aspect of stability.

Flight Research’s work amounts to
complete reassessment of present meth-
ods of controlling aircraft,

These systems are not to be confused
with autopilot controls which correct
and bring the plane back to a pre-
sclected attitude, altitude and heading.
Artifhicial stability controls are designed.
rather, to make response of the plane
to any adjustment of the controls, what-
ever it may be, as nearly perfect as
possible, without hunting. The pilot
has little need to correct or jockey
after initial movement of the E'::mtm]

Cornell savs it has achieved a degree
of stability and control in actual nght
that is far above that experienced in
conventional fAight.

Rocket Papers

Trends, tests and techniques of rocket |

science were reported in 23 technical
papers and speeches at the recent
seventh annual convention of the Amer-
ican Rocket Society in New York.

FExperimental results shared the spot-
light with theoretical studies in subjects
which ranged from rocket motor com-
bustion and instabilitv to the use of
small freight-carrving rockets for estab-
lishing a large satellite in its orbit.

Because of their general interest and
significance for the future, AviaTion
WEEK 15 printing technical summaries
of some of the more important papers.
The hrst group follows:

A Survey of Combnstion Instability in
Liquid Propellant Rocket Fnagines, R. S.
Levine and R. W. Lawhead, North Ameri-
can Aviation, Inc.

Smoothness of propulsion svstem onera-
tion 15 a necessity for massile dependahility
and accuracy. Combustion instahility is 2
recorrent problem in the desien of rocket
motors, especially in the laree sizes of such
engines, Destruction mav result from me-
chanical fatlure following mstability, or
bumont due to local high heat transfer rates.

In smooth operation, it is possible that
chamber pressure fluctuations can be less
than one-third of a percent of the average
chamber pressure, but this is exceptional.
A 10% variation in thrust or chamber pres-
sure is sometimes considered acceptable;
and m rough operations, the fluctnations
mav approach 100% of the average thrust.

Four classes of combustion instability are
discussed:
¢ Propellant flow fluctuations u’rm’ru'[ by
combustion time delay (50-500 cps.).
® Propellant flow fluctuations caused by
control system instahilities (np to 50 I:pq‘l
® Acoustic resonances of the combustion
chamber (400 cps. and up).
® Inability of mmhttmml to stabilize itself
(40-3,000 eps.).

The authors expect much progress in |

this field in the near future so that it may
be possible to eliminate combustion in-
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on the land

on the sea

in the air

VOI-SHAN fasteners
meet the challenge
of America today!

High standards of accuracy
and endurance are de-
manded in fasteners to meet
the stresses of America’'s
mechanical age. As new
flight barriers melt before

today's aircraft, new cars develop greater speed,
and industries in general prepare to meet modern
demands, more rigid specifications must be met.
Our technicians, using science’s latest precision
equipment and methods, are meeting specifications
with “strength” verified in each fastener.

MANUFACTURI

8463 HIGUERA STREET,

Serving the Aircraft, Automotive, Marine, Rail and Oil Tool Industries

(O] | \
{ ) [Vndi

NG COMPANY, INC.

CULVER CITY, CALIFORNIA
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stability in the design stage of rocket en-
gimes.

» A simplified Combustion Analysis System,
K. K. Hi.unmnn D. Dembrow, W. G. Berl
and R. Prescott, Applied Physics Labaratory,
Johns Hopkins University.

A gas analysis system has been developed
which combines thermal conductivity meas-
nrements with a chemical analvtic scheme,
The system has been used r:'-.luhmh T
tests of ramjet engines, although it can be
Jpp]nd directly to other hydrocarbon-air
engines and modified for ather types.

It can be used for discrete as well as for
continuous determinations, for local paoint-
by-point traverses, and for various fuels. Re-
sponse time is short; a complete analysis
takes from 30 sec. to two mimutes and
shows an accuracy of 2 or 3.

> Combustion Studies in Rocket Motors,
Kurt Berman and Samuel H. Cheney, Jr.,
General Electric Co., Malta Test Station.

Further data on combustion instability
m rocket motors, studied with the aid of a
rocket motor having a full-length observa-
tion window, are presented by the authors,

It has been established that high-fre-
quency combustion instability in  small-
diameter motors 15 the result of pressure-
pulse propagation along the length of the
motor. The frequency of oscillation is a
function of the cylindrical chamber length
of the motor. The severity of unstable op-
eration is increased by low injector-head
]J-Icqﬁure drop, long chamber lengths and
arge nozzle convergent angle.

[n the case of very large-scale oscillation,

Alm-strip records show the existence of
shock waves. The Aow feld has been meas-
ured ahead and behind the shock front.

P The Atmospheres of Earth and Mars in
the Light of Recent Physiological Concepts,
H. Strughold, M. D., Ph.D., Dept. of Space
Medicine, USAF School of Aviation Medi-
cine.

The space equivalent conditions concern-
ing anoxia and the boiling point of bodv
Huids are found at 50,000 ft. and above in
the earth’s atmosphere. On Mars they be-
gin at the surface, Thus the Martian at-
mosphere 15 nothing more than that zone
in the terrestrial atmosphere which has just
recently been termed the aeropause.

Therefore the Martian atmosphere, as
physical environment, s completely un-
physiological for high living beings as we
know them.

Apart from the conclusions with respect
to Mars, comparative study demonstrates
the extreme conditions which confront the
present-day high-altitude flver. To flv above
56,000 ft. would mean flying under Mars-
equivalent conditions, which may serve to
emphasize the importance of protective
measures and equipment for flights into the
acropause.

> Escape and Survival in Space Travel,
Fritz Haber, Dr. Ing., Dept. of Space Medi-
cine, USAF School of Aviation Medicine.

The problems of escape and survival can
be characterized by their distances from the
carth,

e In the hrst group are those accidents

which occur at a very great distance from
carth, such as with an interplanetary ship.
[n this region, it is very unlikely that a man
would survive E*-.plmm, a:]umuprerﬁmn even
if he were wearing a pressure suit. Survival,
even after a normal exit through an airlock,
would be hopeless becanse of the limits of
pressure suits,

® In the second group would be accidents
which occur closer to earth, such as in the
vicinity of a satellite. The main difhculty
in rescue operations would be location of
the victim. Proper means of communica-
tion are vital to such an operation.

® In the third class are accidents which
occur where the atinospheric influence can
be felt. A man falling freely through the
outer helt of the atmosphere would be sub-
iected to a deceleration on the order of
300G on arrival at the top of the atmos-
phere, and this deceleration would be fatal,
FFurthermore, heating of his body due to
air friction wonld also occur at a very high
rate. Fwen if the deceleration could h
avoided, the man would be burned to death,

» The Application of the Ramjet to Air-
craft Propulsion, Malcolm Harned, Chief
Designer, Marquardt Aircraft Co.

The ramjet is a powerplant with enor-
mous potential application in the Mach
number range between 2.0 and 4.0. In this
range it offers the mimimum fuel consump-
tion, highest thrust-weight ratio and mini-
mum imtial cost per horsepower of any air-
breathing powerplant.

This paper was abstracted in considerable
detail in AviaTion Weer Dec. 15, p. 21

A Fl_"ﬂr'l-FHir'l powered Hiller
carries the mail to the fo-
mous Leaning Tower of Piso

I1I

gines exclusively.

B BR an u
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RC* OLED MOTORS, Inc.
SYRACUSE, N.Y.

“1 )

In Indo-China, Korea,
ancient architecture and the Antartic's chilly seas . .

Wherever they go, Hiller
Helicopters count on depend-
able power from Franklin en-

Franklin is the powersource
for the wvast majority of all
helicopters flying today.

with HILLER all
over the globe

the Yukon . . . over Europe's

Hiller Helicopters are serving dramatically on errands
of mercy and of war, in communications, in explora-
tion and in widely assorted business ventures,
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TRANSISTORS

TANTALYTIC CAPAGITORS

teamed in 100-milliwatt tubeless amplifier

General Electric engineers at Electronics Park,
Syracuse, have developed a new tubeless audio
amplifier circuit that utilizes three junction transis-
tors and three Tantalytic capacitors.

Although still experimental, this 3-stage amplifier
promises significant advances in miniaturized equip-
ments. It has a power output of 100 milliwatts —less
than 109; distortion—and a power gain of 70 db.

Tantalytic capacitors were a “‘natural” for inter-
stage coupling in the circuit because of their small

size, large capacitance and low leakage current. They
match the transistors in ruggedness and long operating

life. And they will operate over a wide temperature
range ( —55°C to +85°C with at least 65} capacitance
at —55°C). Other features include light weight, long
shelf life, and hermetic sealing.

If you have a capacitor application where you
need small size and superior performance, 1t will pay
you to investigate Tantalytic capacitors. They're
available in polar and non-polar construction and in

ratings from 175 muf at 5 VDC to 12 muf at 150
VDC. For additional information use the convenient
coupon below.

General Electric Company, Schenectady 5, New York.

General Electric Co., Section E 407-313
Schenectady 5, New York

Gentlemen: Pleose send me a copy of your free Bulletin(s)
] GEC-B08 and GER-451 "Tantalytic Capacitors’’
L] ECG-1 "Garmanium Transistors"'’

Name

Company

Street

City _ ) ) ZLone  State

GENERAL &3 ELECTRIC
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LIGHTWEIGHT

FULL RANGE
OF SIZES

COMPACT

AN SWIVEL NUT AEROQUIP
AND QUALITY
THROUGHOUT

UNIFORM
WALL
THICKNESS

FULL
FLOW

FLANGE TYPES

AEROQUIP CORPORATION

JACKSON, MICHIGAN

SALES OFFICES: BURBAMK, CALIF. « DAYTON, CHIO » HAGERSTOWN, MD. « HIGH POINT, M. C. = MIAMI SPRINGS, FLA.

MINMNEAFOLIS, MINN. » PORTLAND, ORE. + WICHITA, KAN. = TORONTO, CAMNADA
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.5.A. AND ABROAD
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Sperry Cutoff Monitors A-12 Autopilot

® Irregular conditions
bring unit into play.

® Tests over, device is in
limited production.

By Philip Klass

Sperry Gyroscope Co. has disclosed
the inner workings of a device which
will automatically disengage the A-12
autopilot in the event of a4 malfunction
u-'hicrl’l would apply a sharp pitch-axis
maneuver to the airplane.

The automatic cutoft has completed
its prototype development and inflight
service tests and is now in limited pro-
duction.

» What It Does—The Sperry cutoff 1s
designed to disengage the A-12 under
either of two irregular conditions:

e If the 1utﬂ]11|nt suddenly develops an
“uncalled-for” pitch-axis control signal;
i.e., when the airplane is not pitching
up ‘or down.

o If the airplane starts to change its
pitch attitude and the autopilot fails
promptly to develop a counteracting
control signal to relevel the airplane,

The airplane’s pitch axis is consid-

ered by designers the most eritical and
will be the first to get cutoff protection.
However, the devices developed both by
Sperry and by Lear (Aviarion WEEK
Sept. 1, p. 42) can be applied to all
three urp]anc axes if desired.
» The Need—Although military aircraft
have used autopilots without automatic
cutoffs for years, some of the airlines feel
the need for mcreased protection. Cer-
tain tvpes of antopilot malfunctions can
put a low-flying airplane into a danger-
ous attitude before the human pilot can
manually disengage the autopilot. This
has probably hindered airline acceptance
of autopilot approach couplers for in-
strument landings.

Development of automatic cutoft,
started at Sperry in 1945, was spurred
by several airline accidents m recent
vears where the finger of suspicion
pointed to the autopilot, although its
ouilt couldn’t be proved.

» Effectiveness  Demonstrated—Sperry
gave this writer a graphic demonstration
of the operation of the new cutoff, us-
ing an analog computer equipped with
a highspeed recorder, which Sperry has
set up to simulate a four-engine airliner.

Sperry normally limits the maximum

servo output torque on an airliner in-
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stallation so that the servo cannot de-
fleet the elevator sufhciently to put
more than a one-G incremental (ad-
ditional to normal gravity) load on the
plane. The servo used in the analog
computer demonstration had no such
arbitrary  limit so that the simulated
airliner pulled more Gs than could an
actual airliner with limited servo output.

With the cutoff disconnected,
Sperry's Dr. George Arthur introduced
2 sudden (0.2-sec, rise time) autopilot
malfunction. Within a second the
recorder showed the airplane was pull-
ing 1.5 incremental Gs and has nosed
up almost 15 degrees. On an airliner,
this conld cause serious passenger in-
Jurics.

Dr. Arthur then connected the cut-
off and introduced the same simulated
fault. The cutoff disengaged the auto-
pilot so quickly that the airplane pulled
only .15 Gs and nosed up only 1%
degrecs.

B Three Components—The Sperry cut-
off consists of three components:

e A small amplifier containing four
vacuum tubes and two relays.

® T'wo linear accelerometers, so located
and connected that thev measure
angular acceleration about the airplane’s
pitch axis. (One is located m the air-
plane’s nose and the other in the tail;
their output signal windings are con-
nected m senes-opposition to cancel
out signals resulting from vertical accel-
crations of the airplane.)

® How It Operates—Because the Sperry
cutoff uses accelerometers, there is a
popular misconception that it won't
disconnect the ﬂutﬂpllﬂt until the air-
plane has begun to “pull vertical Gs.”

AUTOPILOT CUTOFF consists of amplifier (left), two small accelerometers (right).

This is not the case. The accelero-
meters provide essentially a “justihca-
tion” signal used to determine whether
the autopilot has good reason to apply
a voltage to the servo motor.

The small amplifier continuously
compares the autopilot-generated volt-
age applied to the servo motor with the
voltage generated by the accelerometers.
If cither signal exists without a corre
sponding sigmll from the other, the
ampliier “concludes” that something
is wrong and instantly disengages the
autopilot, except under conditions to
be discussed later.

For example, mlﬂmm that the auto-

pilot amplifier suddenly develops a
signal which would cause the servo to
1]]pl} up-clevator. The airplane should
at that instant be pitching downward
and the accelerometers should be gen-
crating a proportional “pitching down”™
sigmal.  These two signals are compared
within the cutoff amplifier. 1If they are
cqual and opposite (in polarity), they
cancel, and the autopilot remains en-
eaged; if not, the autopilot is instantly
disengaged.
» Uscfulness in Turbulence=The ac-
celerometer sign: al 15 particularly useful
during flight in turbulent air, :tu:nrclmg,
to P. Halpert, head of Sperry’s flight
confrol engine cring zle.lrtmEnt Sperry
15 A |:rrﬂ|:-umnr of “tight” autopilot con-
trol, which means ﬂpplying sufhcient
and rapid corrective elevator motion to
prevent any appreciable departure of the
airplane from level flight.

In turbulent air, frequent applica-
tions of sizeable corrective signals may
he necessary with a “tight”’control auto-
pilot. These can be safelv applied, Hal-
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DC-3 and C-47 SEAT
CONVERSION KITS!

Modernization of DC-3 type equipment o 28
passenger versions at a truly economical figure
is providing worthwhile profits without excra
operational cosrs!

It will pay you to investigate TECO's com-
pletely engineered 28-place kir offer which in-
cludes all specially designed luxury hi-density
sears, floor channels, fasteners and floor struc-
ture modification dara.

Partial interior view of Stewart Air Service, Haw-

thorne, California, DC-3 fully 28 passenger place
equipped and CAA approved with TECO light-
weight hi-density kit seots os shown above.

SEND INQUIRIES TO:

Dept K28, 2501 North Ontario
St., Burbank, California.

monufactured by

TRANSPORT EQUIPMENT CO.

Burbank = California

REPRESENTED IN CANADA BY:

RAILWAY & POWER ENGINEERING CORPORATION
LIMITED - 3745 5. Jomes Street « Momtreal 30, P. Q.
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WORKOUT on analog computer simulates autopilot fanlt cccurring in gusty air.

per points out, as long as the accele-
rometers confirm that such signals arc
needed to mamtam the airplane in level
athibude.

To demonstrate the stability of the
A-12 in gusty air, and the fact that the
accelerometer signal prevents the cuk-
off from falsely disengaging the auto-
pilot in extreme tarbulence, Sperry
made another simulated run.

Approximately every two seconds the
airplane encountered a 4 (incremental)
G simulated bump, equivalent to a
30 ft./sec. gust. Gust sharpness or rise
time was varied between 0.1 to 0.5 seec.
The autopilot maintained the airplane

Cul -offt Amplifier
[ i e A e e e e Y i |
]

: To Autopilot .H—l

glg “Error |
":'l | Interiock E Ejg”"r

7 | clrcuits |
AcCelerg- i : |
| = |
meters e Network L S
I ' 1
™ ' | Metwark -
N " "
R e e e e e e e e o] IR |
Autopliot 1
e Pilch L Amplitier |—a—JI {
Gyro and Control
1
. Servo
g Aiirplane - Actuator

DIAGRAM sh_n'.-."_-; antomatic cutoff's rela-
tiom to autopilot and airplane.

level within better than one degree al
all times; at no time did the cutoft dis-
engage the autopilot.

= Won't Catch All-The Sperry cutolt
will not respond to those autopilot mal-
functions which cause a verv slow air-
plane pitching maneuver or “dnft.”
(The same is believed true of the re
cently announced Lear F-5 cutoff.) The
reason in Sperry's case is that the cut-
off must be made to “ignore” command
maneuvers mmtroduced by the human
pilot.

When the autopilot 1s perfornung its
stabilization tasks, its signal to the servo
1s OfF opposite polarity to that generated
by the accelerometer, because the auto-
pilot is opposing the mancuver being
measured by the accelerometers. When,
however, the human pilot introduces
command maneuvers throngh his pedes-
tal controller, the servo signal is of such
polarity that it adds to, rather than can-
cels, the accelerometer signal.

P De-Sensitized—Sperry's solution is to
de-sensitize the cutoff amplifier so that
it will ignore a small crror voltage (alge-
praic sum of scrvo and accelerometer
signals) but will respond to a large error
voltage which would cause (or indicate)
4 sharp, sudden mancuver. Command
maneuvers are normally  introduced
much more slowly than autopilot
stabihzation maneuvers. Hence com-
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mand maneuvers give a small servo volt
age (and thus error voltage) to which
the cutoff amplifier won't respond.

Sperry is currently analyzing the e
port and equipment involved i an
American Airlines DC-6 incident last
summer in which the plane went into a
cdive before the cutoff operated to dis-
engage the autopilot (Aviarion Week
Aug, 18, p. 64). Conflicting statements
within I'LE: report make conclusions
difficult, but it is possible that the auto-
pilot malfunction initially caused a slow
pitching maneuver which the the cut-
off first interpreted to be a command
Mancuvcer.

Cutoft amplifier sensitivity which will

permit normal pilot command maneuv-
ers 15 determined for each type of air-
craft by flight tests. This sensitivity
is then set into the amplifier front panel
by means of tap-switches,
» Matching Networks—Under stabiliz-
ing (non-manuevering) autopilot opera-
tion, the accelerometer signal voltage
must be “shaped” so its magnitude is
always equal to the autopilot servo volt-
age for any amplitude and frequency of
airplane pitching. An integrating net-
work 15 designed to take care of this
function.

Another network furthers this signal

matching by advancing the phase of the
autopilot servo voltage withim the cutoff
amplifier.
» Accelerometers—FEach of the two iden-
tical accelerometers consists of a linear
mass-spring device which uses magnetic
damping to give a 16-cps. natural fre-
quency and a 0.6-0.7 damping factor.
The accelerometer element drives 3
small 2-phase svnchro.

By mounting one accelerometer in

the nose and the other in the tail,
Sperry gains a long moment-arm  or
“amplification.” This gives a high sig-
nal-to-noise ratio and eliminates the
need for close matching of the two ac-
celerometers used.  Sperry says any
two accelerometers can be paired up
without special selection,
® Lasy Maintenance—Sperry  has  de-
signed the amplifier with an eve to easv
maintenance, Significant internal ampli-
fier voltages can be measured from the
front panel through an access door
which exposes sockets into which volt-
meter probes can be inserted.
» Reliability—Sperry has eliminated one
source of Faulure by substituting hair-
springs for sliprings and brushes in the
synchro used in each accelerometer.
This eliminates the possibility of accel-
crometer  signal interruption  under
severe vibration or turbulence. How-
ever, if the signal from either of the
accelerometers should be interrupted or
lost for other reasons, the cutoff will
disengage the autopilot.

The use of vacuum tubes in the
Sperry cutoff raises the question of what
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for WM. R. WHITTAKER CO., Ltd.

by Marvin Miles,
senior Member, Aviation Writers Assn.

Backed by records and experience,
the men on the panel say exactly what
they think, with no holds barred.
Sometimes discussion develops into
debate and edges toward argument.
But the net result is a continuing
check and balance of the Whittaker
program. That's the purpose of the
panel —to bring top-level thinking be-
fore the group and coordinate it for
the benefit of both Whittaker and the
customer.

All departments of the valve
concern are well represented: man-
agement, engineering, test lab, pro-
duction, tooling, cost accounting,
production control, field engineer-
ing, outside production, contract
administration, scheduling, liaison
engineering.

| sat in on a4 meeting that discussed,
among other things, the pricing and
delivery of a newly-designed valve,
Each man knew the prototype engi-
neering had been approved by the
customer, each had studied the design
via a route sheet passed around within
the previous ten days. :

Such top men as Art Birdsall, vice-
president, production: Joe Globig,
vice-president, engineering; Lloyd
Blethan, secretary-assistant treasurer,
and their assistants, gave their ideas
on time/cost breakdown, explained
all problems they foresaw, pointed
out good and bad features as far
as their departmental responsibihities
were concerned.

Tyvpical comments:

“Well, they want the valves yester-
day ...if we can use the same body
casting as the *“WB-007-3%2" we can cut
down time and cost...production
tooling won't be ready but maybe the
prototype shop can handle the first
ten . .. these actuators are set, that'll
give ‘em a cost break ...how about
that butterfly? We set on that?...
okay then, if they'll let us lump those
first two orders together we can meet
their schedule and save ‘'em money..."

Chaos? Not a bit. Each idea is
belted around and discarded or fin-
ted into place with a verbal shoe-
horn until a satisfactory composite

Everything is laid on the line at a Whittaker control panel
meeling . . . everything from price to policy.

The meetings are held every Friday morning. A score of shirt-
sleeved men fog the room with cigarette smoke as they talk their way
through the week's problems, and when they adjourn they've got the
answers. The sessions are conducted by Vice-President Glenn
Whitaker and moderated in final decision, and with dry humor, by
Executive Vice-President Don McLennan.

answer is achieved.

Not all questions before the panel
concern new valves, of course. Cost
accounting may point out that costs
for certain items have gone down be-
cause of volume production, and that
Field Engineering has requested a
price cut for the customer. This is
granted, Then, too, other discussions
may reveal the necessity for increas-
ing a price.

Cumulative queries for new valve
types may bring a lengthy discussion
on policy —whether or not to produce.
Competitor price trends may come up
for careful analysis, or emergency or-
ders are discussed in an attempt to
solve the immediate need of some
customer who is really in a bind for
valves.

Frankly, 1 was surprised to learn
that Whittaker doesn't charge all the
traffic will bear when its valves —
originally turned down for less expen-
sive units —are later sought frantically
IO meet an eémergency.

They know exactly what a design
will cost in given production num-
bers. They figure it rizht down to
the line with a fair profit. If some-
one else gets the job for less. that's
all rght. But if there's a jam-up some-
where and premium prices must be
paid for parts, the company still rides
on its original gquotation. It's happened
frequently.

The session left me with several
IMPressions:

Field engineers really battle for
their customers.

Production may scream like a
wounded eagle but problems always
will be juggled some way to meet a
deadline.

Engineering, not at all standoffish
in ivory tower fashion, recognizes the
problems of other departments and
works earnestly to cooperate.

Whittaker, as represented by the
control panel, is careful and ana-
I¥tical, with solid pride in the past
and an eager eve on the future.

And there’s not the faintest doubt

the company will bust its buttons to
do a top job.
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WHETHER FOR EXPERIMENTAL OR QUANTITY PRODUCTION,
Ohio Electric can give you [laster service on studs, bushings,
inserts, or other parts made to the highest precision tolerances.

A iurge volume 5upplit:r to umjﬂr pn}ductrs ufjel, engints

and accessories, Ohio Electric is tooled and equipped
to give you a better break on price and delivery

on threaded parts made to “tenths.” So reduce your
lead time by turning your problems in hardened
ground roll-threaded parts over to Ohio

Electric. A call or letter will bring our

representative on the double.
A dala
Olio Electric also makes lifting magnels and controls . . .

fractional horseporwer, shell and torgue motors . . .

heavy-duty electric hoists, and nail-making machines.

OhiO

THE OHIO ELECTRIC MFG.

happens when one of the tubes tails.
sperry savs 1t has designed ats cutoff
amphher circuitry so that any tube
tallure, or serious deterioration in tube
performance will cause the autopilot to
be disengaged. A cursory examination
ot the amphher circuits confirms this
statement,  Sperry says its enginecrs
worked many months to develop cir-
cuttry which would disengage the auto
pilot when the cutoff failed.

New Sensing Switch

Thompson Products Electronics divi:
sion has added to its line of sensing
switches a new model which permits
rapid switching of two independent
racho-frequency circuits at frequencies
up to 250 me. The new double-pole,
double-throw Model CA-31 provides
switching rates of 15 to 31 cps. and
could be used, for example, to provide
accurate  time  sharing  between  two
anfennas.

Drniven by a 115-wvolt, 350-to-1,000
cps./a.c. motor, the switch has a charac-
teristic impedance of 52 ohms; insertion
loss of 1.0 db. maximum, and a 2.0-to-1
voltage standing wave ratio.

Thompson Products, Inc., Electron-
ics division, 2196 Clarkwood Rd., Cleve
land 3. Ohio.

Light-Fingered Mike

A new electronic micrometer for
nearly  pressurcless measurement, de-
signed for use in research, development
and performance testing of diaphragms
and bellows used in flight instruments, is
claimed to give direct measurements as
fine as .00002-in. without exerting any
pressure on the subject. |

Visual indication i1s given on contact
and before pressure is exerted, bv means
of an clectronic circuit, said to be sensi-
tive to hve-millionths of an ich dis-
placement at the mike tip. Measuring

S —— - e
Courlesy Laar, [na,

To assure maximum service life and accuracy,
engineers at Lear, Incorporated, planned to protect
their new vertical gyro-mechanism from corrosion by
housing it in a completely inert and dehydrated atmos-

phere.

Sealing the housing, however, proved to be more easily
said than done. Despite the most elaborate precautions,
solder and flux fumes often penetrated the joint and
contaminated the delicate mechanism. Once sealed, it
was impossible to reopen the case without loss of the
expensive cover and harness.

To both of these problems a simple and ingenious solu-
tion was found. A thin O-ring of Silastic molded to fit
snugly under the cover flange is used to exclude the

For more information

L Flease send me:
about the properties or

[

Dow Corning Corporation, Dept.D-24, Midland, Mich. '

[ Silastic Facts 10a with new data on properlies and applications of all Silastic

n instruments where reliability is imperative

S‘ MST“: WOrKs

where other materials fail

corrosive fumes generated in soldering a metal strip
over the entire joint. The Dow Corning silicone rubber
O-ring is not damaged by soldering temperatures. And,
the gyro-mechanism is just as accessible for repairs
as the contents of a hermetically sealed can of coffee,
Lear also uses a large ring washer of Silastic at each

end of the housing to serve as resilient, shock-absorb-
ing cushions for the apparatus at stratospheric

temperatures.
And that's just one of hundreds of examples of how

Silastic is used to improve the performance of products
ranging from cable to traction motors, from domestic

steam irons to aircraft,

*T. M. Reg. U. 5. Pot. OF.
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tocks and pastes.
O f,,:,':];;,:"A 1‘]I;iI.rlin‘:'l:lila?''. your new 32-page booklet on silicone products and n 1] w c [I R H I H E

i
J o ——  SILICONES
|

S900 MAURICE AVENUE » CLEVELAND, OHIO fabricators of SHUETI-E.- mail

ELECTRIC | unit consists of a highly accurate

micrometer screw, the maker says.
The Carson-Dice Model W elec
tronic micrometer 15 made by J. W,

e i e e

this coupan today or phone

Company

our nearest branch office.

""_"_ o~ pe g Ihee Co., 1 Engle St Fnelewood, N. | - Al =
cit £ Stat - '
S Lt e e MIDLAND, MICHIGAN
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EXPERIENCE. . . G.E. has been developing and producing aircraft turbines since
Dr. Moss developed the first turbosupercharger (1918),

TURBO /
HYDRAULIC PUMP

Units Can Be Designed
For Any Size Airplane

DESIGNED FOR JET AIRCRAFT, new aircraft accessory turbines
produce rehable auxiliary power under all conditions. Each
product in the line features a high power-to-weight ratio and

occupies a relatively small space. All are self-contained and can

be easily removed for maintenance.
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TESTING. . . Accessory turbines are tested under simuloted cperating con-
ditions. Shown above is turbopump altitude chamber,
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TURBO HYDRAULIC PUMPS bleed air from jet engine compressor to
wpply hydraulic power for entire airplane.

GAS TURBINE STARTERS operate on expanding gases from solid or ligquid

propellonts to give fast starts, without ground power.

TURBO ALTERNATOR DRIVES blead cir from |et engine compressor to
supply electric power for entire cirplane.
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REHEAT FUEL PUMP bleeds air from jet engine to supply extra flow of
fuel for afterburner operation.

Saves Weight, Space, Maintenance Time

RANGE OF APPLICATION for these turbines is unlimited, They
can be designed for the smallest fighter or the heaviest bomber.
However, each individual airplane determines the detailed spec-
ifications that the drives will be designed for, It is important,
therefore, that consideration of the drives be given when air-
plane design is beginning.

THE NEW LINE of turbine-driven auxiliary power at the present
time includes: (1) air turbine-drives for alternators and turbo-
hydraulic pumps which can be conveniently located anywhere
aboard the airplane, (2) air turbine-driven reheat (afterburner)
fuel pumps which allow climb rates of thousands of feet per

SERVICE ... G-E service shops are strategically locoted for aircraft gas
furbine and accessory equipment averhoul.

minute, and (3) gas turbine starters which start engines within
seconds, without ground power.

OTHER ACCESSORY TURBINE PRODUCTS are now in the design
stage. In developing these new aircraft accessory turbines, G-E
engineers are applying the knowledge of 35 years of developing
and building aireraft turbines. This experience plus the manpower
and know-how of General Electric is at your disposal to help solve
your auxihary power problems.

For more detailed information contact vour nearest General

Electric Aviation Specialist. General Electric Company, Section
2I10-63, Schenectady 5, N. Y.

GENERAL @3 ELECTRIC

e e i i B

GET THESE NEW, FREE BULLETINS

Company, Sect. A 210-63, Schenectady 5, N. Y.

For: .
Reference Purposes ___Immediate Project

__GEA-5815 Accessory Turbines for Jet Aircraft
___GEA-5870 Air Turbine Drives for Jet Aircraft
—GEA-5871 Aircraft Afterburner Fuel Pumps
_ GEA-5872 Aircraft Gas Turbine Starters

For more detailed information about new G-E Accessory Equip-
ment for |et aircraft, clip this coupon and send to General Electric

Name_ = =
[Fleose print)
Position_ = .
Company . e
City___ __Zone State.
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Designed for dependability

. . tested (and re-tested) for precision

KOLLSMAN devises, davelﬂpﬂ

and manufactures high-precision

Aircraft Instruments and Con-
trols ® Miniature AC Motors for
Indicating and Remote Control
Applications » Optical Parts and
Optical Devices * Radio Com-
munications and Navigation
Equipment
While our manufacturing divisions
are engaged largely 1n defense pro-

duction, the Kollsman Instrument
Corporation welcomes the oppor-
tunity to apply its research experi-
ence to the solution of problems |
In instrumentation and control.

KOLLSMAH INSTRUMENT CORPORATION

ELMHURST, NEW YORK

GLENDALE, CALIFORNIA

SUBSIQIARY QF

Standard colL PRODUCTS CO. INC.

42

Frequency Standard
Has High Accuracy

A plug-in frequency standard with a
400- or 500-cps. output and accuracy of
eme part in 50,000 at operating tem
peratures of 15 or 35C (or one part In
5,000 from —65 to 85C) has been an
nounced by American Time Products,
Inc. The new type 2007 contains a
tuning fork, subminiature double tri-
ode vacuum tube, and associated cir-
cuitry, It is hermetically sealed and
weighs less than 10 oz., according to the
manufacturer.

American Time Products, Inc., 550
Fifth Ave., New York 36.
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» AL To Use Microwaves—Eastern A
Lines 15 construching a microwave com
munications hink to connect a remote
VHE transmitter-receiver  mstallation
near Washington, D. C., to its airport
station. Scheduled for operation early
in 1953, the link will use Motorola
microwave equipment and Wilcox Ilec-
tric VHF equipment. The link will be

1 Aeronautical Radio, Inc. (Arine) h-
censed facility and will have dual micro-
Wave uimpmfnt with provision tor auto-
matic switchover in event of operational
[atlure.

> Tube Failures Still High—Defective
vacuum tubes represented 60% of all
irregular (non-scheduled) replacements
made by one of the largest airlines dur-
ing the first eight months of this year,
A. W. Rebard of Douglas Aircraft Co.
told a recent RTCA mecting in Buffalo.
Only tube failures in communications
equipment (not in autopilot, fuel quan-
tity indicator, etc.) were included in
the analysis which counted 1,150 de-
fectives. “Reliability of the tube is
progressing very slowly,” Rebard con-
cluded.

» Microwave Manual—Useful addition
to an engineer’s reference shelf is the
| 34-page microwave equipment manual
announced by DeMornay-Bonardi, Inc.
The manual contains a scction devoted
to microwave fundamentals, mcluding
useful conversion tables and graphs; a
section describing test procedures and
set-ups for measuring and calibrating
microwave cquipment; and a catalog ot
DeMomay-Bonardi's microwave equip-
ment which includes waveguides, oscil-
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Litor umts, wavegmide switches, phase
shifters, impedance meters, ete. Copies
are available on request. (5225 Burton

Ave., Burbank, Calif.)

» New GE Approach Coupler—General
Lilectric has delivered to Navy BuAer
experimental models of its newly de-
w}nptd LS approach coupler for oper-
ation with GE's G-3 autopilot (used
on Navy's 13D, F9F-5P, F9I-GP and
AZD).  Device provides automatic
switchover from constant altitude con-
trol when glideslope is intersected as
well as other new antomatic features.

¥ T'ransistorized Missile—Iixample of in-
dustry interest in transistors 15 the
report that one guided missile manu-
tacturer has “transistorized” a major
portion of his missile’s avionics equip-
ment on an experimental basis to illus-
trate potential size and weight savings.
Present limit on  transistor operating
temperatures is a roadblock to their
use in production missiles.

P Transients—Million-dollar - Douglas
clectronics lab at Tulsa which wall test
humhhight firc control and other avi-
onics equipment for Douglas-built B-47s
15 now in operation. . Minneapolis-
Honeywell has announced three new
tvpes of insulated thermocouple wires:
one 1§ usable in temperature range of
-20 to 225F; another can be used n
ambient temperatures up to 2,000F,

Sperry Gyro has received USAV
orders for approximately 8,000 Gyrosyn
COmMpAsses, 2,800 directional gvros, and
700 automatic pilots.

» Radar a Must for Jets?—Airbome sur-
veillance radar, particularly for storm
warning, 15 a “positive necessity’” for
jet transports, M.G. (Dan) Beard told
the Sidnev, N. Y., Engineers Club
recently. Beard, chief engineer of
American Airlines, described the oper-
ational uses of airborne radar to the
group of Bendix Scintilla engineers.

> Seck New Microwave Detector—The
National ‘i:ELnLL Foundation has an-
nounced 52 basic rescarch grants, in-
cluding one to Northwestern University
for “Theoretical and Experimental
Studies of a New Type of Microwave
Detector.” Several grants were also
made for studies in solid-state physics,
to provide more knowledge of transistor
principles.

> Gaveco Becomes Gaveo—General
Aviation Equipment Co., manufacturer
of avionics equipment, has dropped the
“Equipment” from its name to become
General Aviation Co., Inc.

» Magnetic Research Comp.—A  new

company, Magnetic Research Corp.,
which  will ':.|‘_-::u;‘i}ﬂ[1u im research, de-
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{ Photo shows Ryan indica-
tors wnder fest in Bowser
standard Ufility Cabinet.

Ryan Industries of Detroit supplies USAF with rate of climb
indicators which must meet rigid test specifications under condi-
tions of high altitude and extreme temperatures.

Standard Bowser test units perform this all-important testing
job for Ryan. Indicators are tested at temperatures from —&67°F.
to +160°F., at altitudes varying from sea level to 50,000 feet,

Rapid pull down time after each test run enables Ryan to
deliver more of these vital instruments to USAF . . . each pre-
tested under accurate flight conditions.

Why don’t you take advantage of long

ESS | ; .
FHG&EET AL continuous experience? Consult Bowser,
Al W
nree L‘Thh?: tos! d the pioneer.
0 - r-
111-1':'" wul at® t:,ju:.
'ﬂmhil:dp-l ﬂnﬂg['-" r--------.__---.-----------------1
%
rently in “E‘:. 1 BOWSER TECHNICAL REFRIGERATION, Terryville, Conn.
!::l'liu.fﬂ"d' ¥ 1 Send information en test equipment checked:
= [] High Temperature [] Fungus Resistance
1 [ Low Temperature [] Rain ond Sunshine
L] Temperature Shock [ Sond and Dust
[] Humidity [ Immersion
[] Altitude [] Explosion Proaf

] Walk-In Rooms [] Yapor Tight
] Special Engineering

TECHNICAL REFRIGERATION Hosse Pos,
DIVISION BOWSER INC, Company
TERRYVILLE * CONN, Streot —
B 12— City Zane__ State
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How Vibration=-Proof
TINNERMAN FASTENERS

* WEIGHT

SAVE_ *ASSEMBLY TIME

*MATERIALS HANDLING

ARV

Kaman Aircraft Corp., Windsor
Locks, Conn., found Aircraft Flat Type
SPEED NUTS give a larger bearing
surface, eliminating
flat washers and nuts
=reducing weight up
to .31 1bs.—saving .1
man-hours per hun-
dred fasteners; only
one part to handle
means faster, easier
attachments, less
materials handling!

The Glenn L. Martin Company,
Baltimore, Md.," Leads the Way to Multi-
Million Dollnr Savings'" with the new
TINNERMAN Electrical Harness

. Clamp! They found an
18¢ saving per clamp
for 1500 installations
on the new PHM-1
Marlin, a8 huge savings
in terms of the thou-
sands of planes needed
in America's defense!
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TINNERMAN
TUBULAR CLiP
. CR2733 .
_ INSULATION
- BLANKET
' CLEARANCE
HOLE :
o ] F
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= = i "
= - STANDARD RIVET

Piasecki Helicopter Corp., uses
Tubular SPEED CLIPS on "Flying
Waorkhorse" —making apectacular 71X
assembly savings...73%
welght savings! Now
specify hundreds of
SPEED NUTS on H-21

Army Transport and
Airforce Assault Heli-
copters and on Navy
HUP-1 eraft!

E eSO O0ODODA SR TERREED

Globe Corp., Aircraft Div., Joliet,
I1l., after testing many types of fasten-
ers for use on their Jet Powered Air-
craft Target KD2(G-1,
found SPEED NUTS
ended vibration loos-
ening problems and
provided an average
time savings of 48%
per npplication over
other methods!

Samples available. Write Tinnerman Products, Inc., Depi. 12, Box 6658,
Cleveland 1, Ohio, Distributor: Air Associates, Ine., Teterboro, New Jersey,

TENNERMAN
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o FASTEST THING IN FASTENINGS

velopment, and production of magnetic
devices has been formed by Hugo
Voerdemann and associates, all formerly
with North American Aviation. Mag-
netic devices will include amplifiers,
voltage and frequency regulators, pulse
ecncrators, frequency changers, and low-
level signal converters. The announce-
ment lends credence to earlier reports

that NAA has plunged heavily into mag-

amplifier development for use in its new
automatic intercept svstem. (Magnetic
Research Corp., 315 Kansas St., FEl
Segundo, Calif,)

» SADIC Goes to Work—Consolidated
Engineering Corp.’s new  analog-to-
digital computer, SADIC, has gone into
usc at White Sands, N. M., Proving
Ground to transcribe missile test re-
sults.  University of Southem Calif.
and the Navy test station at Point
Mugu have SADICs on order, Con-

solidated reports.

» Collins Sells First Transceiver—I7irst
order for Collins Radio’s newly an-
nounced 144-channel HF  transceiver
(AviaTion WEEK Sept. 15, 1952, p. 48)
has been received from Lear, Inc.

» New Avionics Components:
¢ l'emperature-stable capacitors said to
have only an 0.8% change in capaci-
tance from —80 to 20C are available
m new line known as Stabelex D. (In-
dustrial Condenser Corp., 3243 N,
Calif. Ave., Chicago 18, II1.)
® New molded capacitor. International
Resistance Co, has added a new line of
low-value (0.22 to 2.2 mmb molded
capacitors. IRC says the units have
“exceptionally high Q" and a miximum
variation of 20% from rated capaci-
tance. Units are same size as IRC’s type
BTS resistor (13/32 long x % in. dia.)
and the company says thev meet JAN-
C-20A  temperature coefficient  and
humidity requirements. (401 North
Broad St., Philadelphia 8, Pa.)
® Ultra-sensitive relay in a small her-
metically sealed, plug-in type container
has 9- and 15-milliwatts sensitivity in
SPST and DPDT styles, respectively.
Known as the Series 4000, relavs are
available in coil resistances up to 50.000
ohms, with cither silver or palladium
contacts capable of handling 1% and
3 amp. respectively. {Advance Electric
and Relay Co., 2435 No. Naomi St
Burbank, Calif.)
e Precision carbon-film resistors are now
available 1n two lines, one reported to
be stable to 0.01% under all environ-
mental conditions, 15 sealed in helium-
filled glass envelope. The other, a less
expensive unit, sealed in a ceramic tube,
15 called “much more stable than var-
nished resistors under high humidity
and temperature conditions” by the
manufacturer. (Chase Resistor Co., 9
River St.. Mornstown, N. |.)

—PK
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TwiIN COACH maintains its own aircraft carriers—a large fleet of |
modern over-the-road units for shipping complete assemblies. l

These company owned and operated vehicles, and

specially designed carrying devices, are tailored for individual
jﬂhs ... eliminate stresses and strains on prﬂﬂi:-i-iﬂ-l'l-!'l'lﬂdﬂ parts. This
assures prime contractors that assemblies built by Twin Coach

arrive undamaged—on f{ime.

This smooth efficiency is typical of Twin Coach Aircraft Division
plants. It enables prime contractors to set and hold tight proeduction
schedules. Modern facilities, modern equipment and experienced
manpower make Twin Coach a dependable source for every type
of major airframe assembly. A-5880

John Cudmare, troffic manager, hos been
shipping aircraft assemblies
since the doys of wood and fabric
construction. He is o veteran of 26 years
in the aircraft industry.

TWIN COACH COMPANY
| ,D&%ﬁféﬁﬁ/ BUFFALO, N.Y,
TWIN COACH PRODUCTS:

AIRCRAFT ASSEMBLIES » MOTOR COACHES » TROLLEY COACHES +» SUPER FREIGHTER CARGO TRUCKS
* FAGEOL GASOLINE AND PROPANE ENGINES » FAGEOL-LEYLAND DIESEL ENGINES




Pipe Connectors

F

Specify

Advantages of (FR) Pipe Connectors

e Joins beaded pipes quickly
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e Extremely light weight

and simply

» Takes pressure up to 500 p.s.i.

e Highly flexible, both axially

e Complete range of sizes, 1" to 4"

and radially, permitting rea-
sonable pipe misalignment

For Details write H/&”fﬁf;ﬂﬂ/ﬁf;ﬁag B;mbury, Cunn.’.

DEVELOPMENT

e Standard on 14 types of jet aircraft
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Beech Corp. Billings Triple in Year

The year’s sales were 591 million. [‘D]tlllill‘f‘l’.’l to 1951°s

$33 million. but taxes put brake on company’s

New  postwar  peaks o osales and
carnings were recorded by Beech Air-
craft Corp. for its 1952 hscal vear.
Total sales for the vear ended Sept.
30 1952 reached SY0.9  million.
nearly three times the $32.8 million
in billings for the 1951 fiscal vear.
Income before taxes for the current
period rcached $4.9 mmlhion, or some
3.5 times greater than the 51.4 mull-
won reported in 1951, Taxes, however,
reduced 1952 net imcome to $1,691-
754, or #llgh’rh more than twice the
net income of $737,.424 shown for the
1951 fscal }L;u.

A review of Beech's historical record
reveals that the company’s 1952 show-
mg surpassed billings of every vear,
except one, even during the war
period. The exception was 1945 when
sales aggregated 5$121.8 mullion. Net

imnmcome after taxes for 1952, however,
was exceeded in 1943, 1944, 1945 and
1948,

This i1s nothing more than a re-
flection of narrowing proiit margins
throughout the industry and the heavy
toll exacted by taxes.
> Effect of Taxes—Beech’s profit margin
on sales before taxes was 5.34% for
1952 compared with 4.3% in 1951,
showing an improvement in earnings
productivity. However, profit margins,
after taxes, contracted to 1.856% for
1952, declining from the 2.24% indi-
cated for 1951. As a matter of con-
trast, in 1945 and 1944, when sales
approximated the 1952 experience,
pretax proht margins averaged 8.7%
and 8.5% respectively.  After taxes,

| the 1:-mﬁt margins, while reduced to

2.5% and Z24% respectively, were
higher than the 1952 showing.
Farmmings for the 1952 fhscal vear

were equivalent to $2.82 per common
share on the 599,865 shares outstand-
ing comparing with only $1.23 per
1951. Total dividends de-
clared tor the 19521 hscal vear aggre-
gated $1.05 per share as against only
S0 cents per vear during 1950 and
1951,

Once again a  quarterly  dividend
rate of 25 cents a share has been re-
sumed and follows the pattern prevail-
mg during 1949 and 1948. (The new
quarterly rate was established on Oct.
7. 1952 when an extra dividend of
20 cents a share was also declared.)

» Beech's Business—The large sales vol-

s net.

ume of 1952 was established througl
the deliveries of Beecheraft Bonanzas.
Model 15 twin-engine transports and
Twin-Bonanzas,

A large percentage of these de
liveries represented the reconstruction
of Beecheraft planes bult prior to and
during World War 11, for the U. S
military services. In addition, the com
pany, as a major subcontractor, bult
a large number of droppable wing tanks,
napalm bomb tanks, ailerons for the
Boemg B-47, wings for Lockheed
trainers and hghters, and jet engine
starting units.

Design and experimental work on
new models were reported as being
carried on aggressively while production
volume on the past “stand-bys” con-
tinued.

The engineering design of the T-34
simgle-engine trammer was reported to
be 1:r1|:lu:ﬂh completed. “Great steps”
were indicated in connection with the
aesign  of the T-36A twin-engine
trainer, the prototype of which is ex-
pected to fly early m 1953,

In order to provide for the produc-
tion of the T-36A series, a new as-
sembly building 15 now being con-
structed for this purpose on the west
sicle of the company's flving field and
s expected to be ready for occupancy
about March 1953, This construction
15 being largely financed by a chattel
mortgage loan of 51 million, thus
avoiding dilution of the equity.

The company’s net worth position
reached a new all-time peak at Sept.
30, 1952, amounting to $10,251,992,
or 517.09 per share. This compared
with $8,919,157, or $14.87 per share,
a vear earler.

To facilitate financing its expanding
operations, Beech, on June 30, 1951,
arranged a revolving credit of up to
$20 million under the V-loan program.
This credit expires July 1, 1953, and
513 million had been borrowed at
Sept. 30, 1952. The V-loan agreement
was amended on May 1, 1952, to per-
mit the loan of a special fund up to
51 million to finance the new assembly
building now under construction. At
last reports 5700.000 of this fund was
drawn down.

The V-loan program provides neceded
funds to hAnance the large inventories
required for production schedules. For
example, at Sept. 30, 1952, inventanes,
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G-E CILICONE RUBBER PAYS OFF

G-E silicone ducting connects tubing
carrying hot air to cabins and de-
icing systems in the F-86 Sabre Jet.
Its temperature resistance (—85 to
500 F) provides a high safety factor.
Connection shown made by Aeroduct,
Ine., for North American Aviation,
Inc., from G-E silicone rubber 55-15.

THE FOUR BASIC
PROPERTIES OF G-E SILICONES

Inartnes lo
meatals, rubber,
many chamicals

Resistance

Io temperatura
gxfremei Unuiual
surfoce

charocteristics

Ralease
frem
sticking

lllr'ﬁ 'L"

o

|I"_I.I- -

- h -l-i.---— "
ok - i
e
o |.|-

IN JET PLANE APPLICATIONS

The amazing ability of General Electric silicone rubber to withstand extremes of
temperature pays off by making possible long-lasting jet plane parts with a safety
factor far greater than any ordinary rubber can provide.

Capable of withstanding 450 F for long periods, G-E silicone rubber is ideal
for fire-wall seals and ignition cable shields in jet engines, as well as for hot-air
ducting. And because it stays flexible at —85 F, it provides a reliable sealing
material for the doors and windows of high-altitude aircrafl.

Typical industrial applications for G-E silicone rubber include spark plug
boots and ignition sleeves that stand up indefinitely under high engine heat and
deteriorating oils. Seals, gaskets, washers and bushings made of G-E silicone
rubber offer unusual temperature resistance, chemical inertness and excellent

insulating and dielectric properties.

Where can you use G-E silicone rubber?

Have you investigated G-E silicone rubber larely? IU's three times as strong and
costs much less than earlier varieties. Send coupon today for a new booklet tell-

ing how you may take advantage of its unusual properties in your business.

General Electric Company
Section 132-7B
Waterford, New York

Name

Please send me, free, your new booklet,
“Imagineering with G-E Silicone Rubber.”

Firm

Slreet

fone__ State

City

 R— S Ry S S S

G-E SILICONES FIT IN YOUR FUTURE

GENERAL &3 ELECTRIC

(In Coneda, moil te Conodion General Electric Company, Lid., Teronfo)
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From the ‘Birthplace
of Phantom Shapes

lllaw Water-Basep WearonS
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Seaplane research is bringing new phantoms to life in Stevens Tech's
towing tanks, testing ground for the U. 5. Navy Marlin’s advanced hull design.

Bringing soch advancement as
the Marein M-270 experimentcal
hull, delicately instrumenred
models prove roday’s dreams for
LOMOTTOW's 3if-5ea4 power At the
Experimental Towing Tank,
Stevens Institure of Technolagy.
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A:"h? instrument-covered seaplane maodel
knifes through the waters of a Stevens
Tech towing tank, A Naval Bureau of Aero-
nautics researcher pores over plans for a jet-
pnwered swept-wing flying boat. A Martin
engineer makes dreams take wings on his
drawing board. And, step by step, planes that
combine water-based mobility with land-based
speed come closer to reality!

Latest product of seaplane research teamwork,
rmlm;s advanced Martin PsM-1 Marlins add
new sinews to our "hwx § anti-submarine
forces. Their performance is in the tradition of
the history-making Martin seaplane flight to
Catalina in 1912, the famous Martin China
Chpper, the dramatic rescues of Mariner
patrol planes and the record-load-carrying

Mars flying boats of World War 11,

Today's seaplane research promises to make
their jet-powered successors tomorrow even
more potent weapons in America's arsenal!
Thae Grexn L. Martin Company, Balumore
3, Maryland.

o

AIRCRAFT

Builders of “Dependable @ Arreraft Simce 1909

e
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DEVELOPERS AND MANUFACTURERS OF: Mavy P5M-1 Marlin
seaplones = Air Foree B8-537A Conberra nigh! inftruder bombers
« Air Force B-41 Malador pilotiess bombers = MNavy P4M-]
Mercater patrol planes + MNovy KDM-1 Plover torget drones
» Mavy Viking high-altitude research rockets + Air Force XB-31
developmental tactical bomber = Martin airliners + Guided
missiles = Eectronic fire contrel & radar systems « LEADERS IN
Building Alr Powar fo Guard the Peace, Air Tronspoert 1o Serve I,

iL"-."-. advances and progress payments,

izpregated more than $23.5 mulhion.
The company's working capital was
shout $5.7 million,

The Beceh 1952 annual report con-
cludes in an optimistic manner. At
Sept. 30, 1951, total backlog of busi-
ness was reported at 5230 million, of
which 5210 million was for military
orders.

An imteresting commentary 15 prescut
in the observation of the COMPANy s
president that business should
continue to be at approximately the
same level in 1953 as was accomplished
during 1952, with a high level of ac-
tivity going into the foresecable future.”

This 15 signihcant as 1t ndicates
that the geometric mcreases of recent
vears in production rtates (sales were
only $16.4 million m 1950) may not
be present in the 1953 fiscal year. A
oreater sense of stability appears to be
developing in the company's produc-
tion  pattern.

—Selig Altschul

Garrett, Solar

Report High Nets

Interim earnings of aircraft specialty
manufacturers continue at high levels.
Recent hnancial reports from two lead-
g companies of this tvpe spothght the
picture.
¢ The Garrett Corp., following record
carnings for the ﬁ-:_.1'l vear ended June
30, 1952, of $2,669,900 or $4.24 per
share (compared with 51,873,099 or
$2.95 per share for the previous vear)
s contmuing to show earnings 1m-
provement n its current fiscal vear.

For the quarter ended Sept. 30,

1952, on sales of $18.7 lmllmn, net
earnings aggregated $661,346 or $1.05
per share, compared with sales of $13.4
million and net carmings of $604.304
(96 cents a share) for the same 1951
period. Recent backlog of orders was
placed at 5140 million, contrasted to
only $81 million of unflled business
about a vear ago.
e Solar Aircraft Corp., with sales of
$32.8 million for the six months ended
Oct. 51, 1952, showed normal nrninﬂ‘-:
(after taxes) of $764,100, or $1.27 per
common share. This would compare
with sales of $23 million and net in-
come of $564.500, or $1.18 per com-
mon share, reported for the ]ii-:{.‘ 1951
period.

The current report however has
non-recurring income of $975,600, or
21.66 per common  share, resulting
trom the sale of property, hrm;,lug1
total net income up to $1,739,700,
52.93 per common share, I"I.Lamgf:nnnt
reports a backlog exceeding $92 million,
with production anticipated at high
levels in the vears ahead.

—SA
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NORTHEAST

First in New England Skies

Northeast started operations in August, 1933, with
only two secondhand, tri-motored Stinsons, three
: o hanics, three pilots and a total caopital of

; mechanics, p p
Jﬂé‘%i $10,000. During the 5 months of that first year,
~ Northeast carried 1,904 passengers, flew 239,000
passenger miles. . . . Nineteen years later, during the first five-month period
of 1952, Northeast carried 130,034 passengers and logged 25,042,324
passenger miles with a proud fleet of fast, dependable Convair-liners and
DC-3's....In the early days, the airline showed typical Yankee tenacity in
its unswerving determination to bring commercial air travel to the MNew
England area, overcoming such obstacles as airports which were merely
local pasture lands staked off to show the level areas,
and, except for Boston, totally lacking in radio and
navigational aids, weather bureaus, or facilities for
night flying. . . . As improvements were gradually
brought about, Northeast Airlines grew and pros-
pered until now its flights extend from New York
to Montreal and to 33 cities in the New England
states. Like other successful airlines, Mortheast

depends upon Bendix® Radio equipment,
®REG. U5, PAT. OFF,

naj :
Illilﬁfﬁlﬂl n:uﬁ Padl 0

VHF Transmitters = H. F. Transmitters = Radio Control Panels = Anfennaos # Indicators + Auto-

matic Rodio Compasses « Marker Beacon Receivers ¢ Announcing Systems ¢ VHF Communi-

cation and MNavigation Receivers « Inter-Communication Systems « H. F. Receivers « Ground
Controlled Appreach Landing Systems = VHF Omni-Directional Range Systems.
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LETTERS

Soaring Recognition

Your recent coverage of the World Glid
mg Competition at Madrid, although good,
failed to convey the true picture,

IFirst, 1 ftmrness to those mduostries and
governments, it should be mentioned that
the Soaring Society of America did enjos
support from several industries who pro-
vided funds and radio equipment,

[t should also be mentioned that the Mis
sissippt - Aeronautics Commission provided
transportation for Dick Johnson, his crew-
man, Earl Bailey, and the salplane, RJ-5.
We believe an equal support from other
state governments would have made a large
difference in the outcome of the competi-
tions.

You mught have mentioned also that
Johnson damaged his ship on a landing on
the first day of competition, Due to high
winds, three sailplanes were :.ump]tf{h'
washed out of the meet on that day. John-
son lost two flving days as a result of this
mishap.

i1||'_|l:1.1' readers probably would have better
appreciated the elegance of the R]-5 aero-
dynamics had you reported the results of the
last day’s competition. This was a race to
: pmu’r some 80 mi. from takeoff. Johnson
in RJ-5 flew the course in 1 hour 8§ min.
MacCready fAew this conrse in 14 min, more
than Johnson in a Schweizer 1-23C and
Wills, the winner of the competition, took
19 min. more than Johnson to fly the
course,

However, your magizine did bring out
the dire need of a complete staff in such
a competition. In any future foreign con-
test, we should have a competent full time
meteorologist, our own retrieve cars, an in-
terpreter for mch team, and several cratts
men for repairing damage and maintaining
the sailplanes. Had we a good craftsman at
Madrid, Johnson would not have lost the
twio ﬁung davs he did.

Above all though, we have learned a lot
from our expericnce at Madrid and we as-
sure your readers that we now know how we

| could do a better job at the next competi-

tions,
Avcusr RASPET,
Chairman Scientific Committee
Soanng Society of America
Mississippi State College

Your recent article on the World Soaring

| Championships was very good and quite

accurate. However, by way “of eiving credit
where credit is due the following points

should be clanhed:
1. Mr. Jon Carsey of Dallas is the Soar-

ing Society of America president. Mr.
Paul Schweizer is the secretary.
William Beuby and Shelly Charles
placed sixth—mnot fourth—in the two-
place category. And they flew a Ger-
man-designed, Spanish-built Kranich
IT that the latter country graciously
loaned, at no cost, to the under-privi-
leged 1. S, team.

Stanley Smith, flving a Schweizer 1-21,
was not in last place but 3lst mm a

o |

|
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held of 40, He and Richard Johnson
lost valuable points while grounded
due to madequate ground support,
which, as you pointed out, was a U. §.
shorteoming and not the r{:.ti.p-r_'msi]:li'lit_':
of the Spanish organization,

4. Most of the two-seater sailplanes were
kranich [ls (prewar design). The
Germans entered two Condor 1Vs,
two Kranich [1Is and a Mo 13E (all
brand-new designs) .

To manv of us m 111:1t{1-rh-~. Aying, who
Are pJ::lfL‘-.:.u:ltl.ili'n. better known n "-I:JIIl{'I.‘.']IiJI
faster and noisier aspects of aviation, the
]]I:‘g]{.'l.'.'[‘_ mdifference and  even  opposition
that gliding and soaring receives in this
country are extremely regrettable. Without
E,ru:lllg into the pmhh_m‘. of domestic Ell[f
mg and high-performance soaring  the
sources of support for the various teams at
Madrid are quite revealing.

‘IL":- Yol "rj'u:ll.'l.,i'.] SOANG ll:l'l"l[il'l'.l"i WCIC ILi'.IrlL
sented by their military members, some
complete or partial government grants of
money, services and/or equipment to their
civilian organizations, and the remainder en-
joved substantial assistance by their indus-
tries and imdividuals—as was the case with
the Brtish team.

We were the exceptions. Government
(including muhitary), industry and individ
als were 1_]11le Hufpn«u] to see the meager-
ness of the U, 5. orgamzation other than
the actual aircraft department, which was
U:|lm] to the best. In contrast to this was
the common comment in Madnd that sev
eral nations were in the championships, and
beautifully equipped, only because of U, §.
il

Not the least of the problems in American
soaring 15 the matter of gaining press recog.
nition. Although considerable space is de
voted to unfounded or insignificant foreign
glicing records or events, the best efforts in
this country, including world’s records
homologated by the F.AL, are rarely re
leased in print, -

As an example, a few months  back
AviaTion Week devoted a column or so to
a hightplane altitude record of some 27,000
tt. The same 1ssue, in bwo lines, stated that
a saiplane i California attained 42,000 ft.
Apparently, by vour emphasis, it's of little
importance for an aircraft without power-
leilt to attam 15,000 ft. more altitude than
a powered aircraft.

WALTER SeT2
108 South Carol Blwd.
Upper Darby, Pa,

From a Navigator

[ think that to most of our members,
AviaTioN WEEK 15 known as one of the
most independent and up to date aviation
papers in the world. With the recent pub-
lication of your article on Seaboard & West:
ern’s operations (by George Christian) |
teel that . . . vou have rendered airline
navigators a great service. I thank you in
the name of the President and the members

of IANC for the publication of the
article. . .

Frep WirTh, Navigator

International Airline Navigators Council
39 West 46th Strect

New York 19 N. Y.
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HF NAVIGATION SYSTEM

Now in Production for the World’s Airlines

The Bendix MN-85D VHF Receiver,

pictured above, is the heart of the NA-JA MNavi-
galion System. It combines unexcelled perform-
ance with simplicity of design and ease of
mainfenance.

Finger-tip selection

of 280 crystal-controlled localizer, VAR,
VOR, and civil aviation communication
channals.

Picture navigation
with the Bendix Radie Omni-Mag, a simple
indicator which provides selection of covrse lineg

and avtematically shows aircraft pesition and head-
ing deviation from that line.

Bendj ,
most Trusted nﬂm{ Pa dlo

BENDIX RADIO DIVISION of u,;.d
BALTIMORE 4, MARYLAND s oo ol

Export Sales: Bendix International Divisien, 72 Fifth Avenve, New York 11, New York
Conadian Distributer: Rodie Englneering Preducts, Lid., 4305 Iberville Streel, Mentreal, Quebet.
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THE WORLD’S
MOST ADVANCED TOOL _|

Prove the incredible saving yourself on tubing pipe,
conduit, cable, on long studs; nothing like it!

MNever have you been offered such a sure way o prove a band fool prin-
ciple. HORROW A TAC OPEN END RATCHET WRENCH: handle,
head and socket, We ship to rated companies on memo billing=recurnable
for full credit.

This is the widely discussed Open End Ratcher Wrench that vou've
heard would actually cut wrenching time to g mere fraction, But seeing
is believing...trying 15 proving. TAC is ready to ler you sell yourself on
the only existung toocl thut combines. ..

® the reaching capacity of the ® the speed of the ratchet;
afren end; ® the versatulity of the sackel.

ACT WRITE ON COMPANY LETTERHEAD OR P.O. TO
BORROW OPEN END RATCHET WRENCH. Sent on memo
N ﬂ w! « billing to rated companies ( recurnable for credic).

TURMBUCKLE
ADAPTOR

Slipy infe sochet heod of a TAC
QOPEN EMD RATCHET WRENCH. The
anly taal in exiddence that permils
SUICK RATCHETING af turnbuckles
“olt'* ar ""an’’ in literally seconds.
Iinvestigale!

TUBING APPLIANCE COMPANY
'H\__/ 10321 Anza Avenue, Los Angeles 45, Calif.

Dewn an
the Fitting

SEND FOR
CATALOG AND
FULL DATA

Facty cancerning
tpanner, aircrall engine
Puth Rod Housing,
Allen Head and ather
adaptalions of the TAC
apen end ratchaling
PRINCIPL®

MATERIALS FATIGUE TEST ENGINEER

We are looking for a qualified man If vou have at least 3 years
to organize and direct a materials fatigue experience in fatigue testing
research and development program. you should write to:

|

e —

Aeronautical | Engineering Division

Culver City, Los Angeles County, California
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n a T
F-94'’s Yaw

_11..1.|;_~.j|u".. Week recenthy reported tlaad
I94s Lave "am extreme vawing condition
and pilots report “consider ﬂlli!. difficulty”
staving on covrse during tracking,

Those of us who are enamored of the
.04 Starhre series wint to set the record
straight. C. L. (Kelly) Johnson, Lockheed
chiet rescarch engineer who directed F-94
testing, savs yvawing never was a problem n
the A and B mmh,]-. and was for awhile ;
minor concern in the C. Johnson points rm’r
that vawing or snaking conditions are not
uncommon 1n lagh '-.!:Lui jets but as vet, un-
like some craft, the F-94C (1) has re-
-:Jnirul no artthcial stabihizers, (1) measures
vaw in tenths of a degree and (3) suffers no
loss of hring accuracy therefrom,

Ricuarp L. Beax
Publicity Manage:
Lockheed Aircraft Corp.
Burbank, Calif,

From an NACA Group

. Most of us here at the ]t]:-n:‘][':!iﬁrj.'
have access to vour publication, Many
people subscribe in a group as we do and
put circulation shps on them, 1 assure vou
when the magazine appears each weck,
there's a yell of —NEXT!

IJJmng]J Aviation WEeEK we keep in con
tact with what’s new, as we here don't
have too much contact with industry, .

I mught add that we muss our dearly
beloved Chief Pilot, Herb Hoover, who wa
killed in the B-45 crash.

STABILITY & CoxNrrorn Braxch

!"]f;_:_h’r Rescarch Division

Niational Advisory Committee for
Aeromautics

f.;ll:':f_;h'jr Field, Va,

Praise
| wish to compliment you on the

cxcellent service voor magazine pr:m:lm for
hoth the mdividual and his company m

their dealings with the aviation business.
The statement about a current rumor, *1
read it m Aviation Week,” 15 usually re-
liable proof of the truth of the rumor . .
M. B, Rurrix
Covernment Contract Division
The Magnavox Co,
Fort Wayne 4, Ind.

As we wounld like to rL]mm the article by
Philip Klass entitled, “Old Voltage Prob
lem Gets New Answer,” which appeared re-
cently in Aviarion WEeER, we would greatly
appreciate recewving vour permission to do
o

F. G. CarpweLl,
\dvertising and Sales
Fromotion Dept.
Apparatus Sales Division
General Electric Co.
Schenectady 5, N. Y.

Keep up the good hght in vour editorials
—let the axe fall where it may—the truth
hurts and shall prevail.

C. . Braxor, Manager
Chaco Municipal Airport
Chico, Calif,
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The American Brass Company, Waterbury, Conn., reporis

Plant layout speeded

with Kodagraph Autopositive Paper

TIIE engineering and drawing reproduction depart-

ments of The American Brass Company must keep photographic solutions.

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. returned with comments.

From this opaque pasteup, a positive reproduction on
Autopositive Paper is made directly. There’s no negative
step, no darkroom handling with this revolutionary

photographic intermediate material. Just exposure in a time and dollars!

standard whiteprint machine.. . . processing in standard

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

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

And every time revolutionary Autopositive Paper saves

Other important uses of Kodagraph Autopositive Paper at American Brass

. . . to reproduce .+ . to reclaim old,

the blueprints and soiled, or worn draw- .
direct-process prints T — . ings. Autopositive |
which the various di- Paper intensifies line <
visions receive from J§ied details . . . drops out L
vendors, The Auto- | smudges, creases— iy,
positive intermedi- delivers intermedi- e P
ates are then used mé | ates which produce Ying s
produce any number e clean whiteprints =5

of shop prints, and blueprints.

Keda

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

Learn how Kodagraph Auto-
positive Paper is simplitying
routines in thousands of con-
cerns, Write today for a free
copy of “New Short Cuts and
Savings” for interesting facts
about companies you know . . .
and a revolutionary new prod-
uct you should know.

gre

EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y,
Gentlemen: Please send me a free copy of your new illustrated hooklet,

sh Ludepesitive

“New Short Cuts and Savings.”

Company ___ =

Street

City _

Position -

.+ . o speed print
service to all dr'pﬂrt-

ments, Autopositive
reproduces  produc-

. tion reports, parts
- lists, documents of
every type. And
opaque originals can

; be copied as readily

as translucent ones.

Lone state

r
|
|
|
|
|
| Name
|
|
|
|
|
|
|
[
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Flexible Hose Survives Trial by Fire

FIRE RESISTANT

L
]
.

‘._...-

Aeroquip double braided hose withstands 2Z,000F torch
fame while carrying 1 gpm, of SAE 20 oil at 1,700 psi.

FL T for rigid tubing will find application in the B-47, where it will
Ex jOIN accommodate fuel lines to the Stratojet’s 20-ft. wing deflections.

(bottom sketch) bites into hose inner tube, forming seal against
NEW FITTING positive and negative pressures. Old-type fitting is on top.
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® Aeroquip demonstrates
equipment at meeting.

® New joint and fitting
are also presented.

By George L. Christian

Jackson, Mich.—A double-wire braided
flexible hose that can withstand
2,000F heat and high pressures for long
periods of time was demonstrated here
at the Air Transport Operators’ Con-
ference sponsored by Aeroquip Corp.

The demonstration was conducted by
Acroguip to compare its products’ be-
havior with requirements for propeller-
feathering hose, suggested by the Civil
Aeronautics Administration representa-
tive at the meeting. The representative
thought flexible hose in zone 2 (the area
between engine cylinders and the fire-
wall) should meet these conditions:

e Single-wire braided hose—One minute
at 1,800F, 150-psi. pressure, 0.4 gpm.
oil flow; followed immediately for 20
seconds at 1,800F, 1,700 psi, 1 gpm.
low.

» Double-wire braided hose—Four min-
utes at 1,800F, 150-psi. pressure, 0.4
gpm.; followed immediately for one
minute at 1,800F, 1,700 psi,, 1 gpm.
> Test Results—The single-wire hose
met the requirements, except that
the high-pressure part of the test, it
failed at 15 seconds, instead of 20,

The double-wire hose far exceeded
test requirements. The first part of the
test was conducted at 1,860F, instead
of 1,800F; in the high-pressure part
of the test, the hose remained intact,
although scorched, after 5% min., n-
stead of the required one minute; then
the temperature was raised to 2,000F
for another four minutes or so. The
hose did not fal

Standard Acroquip hoses were used
in all tests, with sleeve protection
around the couplings and adjacent por-
tions. SAE 20 engine oil was used,
hose size was No. 10 (§ in. o0.d.), torch
was held six inches from the hose and
coupling, and flame impingement cov-
ered a six-inch length.

The CAA man based his suggested
requirements on the belief that one
minute was the minimum delay to allow
for fire detection and 20 seconds is
approximately how long it takes to
feather a prop.

» Tight Fit—Aeroquip, which claims to
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IH SECONDS . . . a great city like Atlanta, Georgia,
with more than 330,000 people and an area
of thirty-seven square miles, can be warned
of impending danger. A remote-controlled sys-
tem of just thirteen Chrysler Air Raid Sirens
could do the basic job. Compare this number
with the necessary quantity of any other warn-
ing device and you will understand the im-
portance of selecting Chrysler . . . the siren
sounding the ‘“loudest warning ever heard.'’

JueT EBCHRYSLER AIR RAID SIRENS

To Alert an Entire City the Size of ATLANTA

Smaller communities, too, will find the Chrvsler
Siren ideal for their protection . . . because, thanks
to its own individual power plant, the Chrysler
Siren can also be operated manually, independent
of any system, from a fixed location or from a
moving truck or boat.

Powered with its own mighty 180-horsepower
Chrysler V-8 Industrial Engine, each Chrysler
Siren delivers up to 173 decibels of sound, ranging
from a deep-throated roar to a shrill scream. Under

favorable conditions this sound carries four miles
in every direction from the rotating Siren.

Chrysler Siren Engineers stand ready to assist
any community in planning its protection.
For additional information on the Chrysler
Siren and the protection required for your
community, write: Dept. 212, Siren Layouf
Service, Industrial Engine Division, Chrysler Cor-
poration, Trenton, Michigan.

LHRVSLER

AIR RAID SIREN

Defense is a vital need, shared by all.
Join and assist the Civil Defense
group in your area.

23



have originated the idea of equipping
flexible hose lines with detachable, re-
usable httings, have come up with a
new one—the “Little Gem.” Previously,
fittings clung to the ends of hoses by
compression of the hose. This was not
satisfactory  with high temperatures,
when hose hardened and fittings tended
to leak,

The new fitting bites into the hose's
mner tube, forming a lip which seals
eftectively under negative as well as
positive pressurcs. Aecroquip savs the
new design will maintain its scal until
the hose (and in this case the lip) be-
comes almost completely hard from
heat action.

The fitting mav also be used with
hose compounds unadaptable to com-
pression. It may be assembled and dis-
assembled in the conventional manner,

Aeroquip has also developed a new
coverless engine hose which is used
with the Little Gem fitting. The new
hose consists of an inner tube in
which is molded open-mesh piano wire
braid.

This is covered with closed-mesh
wire braid. Result is a weight saving
of up to 40%. Hose is designed for
high ambient and fluid temperatures.

In a test, the old-type fitting began
leaking at 200 psi. The new tvpe held
until the hose burst. _

» Flex Joint—Aeroquip has under de-
velopment, and will soon be in pro-
duction on a novel type of flex joint,
the first units of which will go into
the Boeing B-47. The Stratojet’s 20-ft.

~ o
. \‘_-_ -r:.::‘_-_,. . -

rrrrrrr

wing deflections need such flexible con-
nections in its fuel lines.

The flex joint can deflect 10 deg. to
cither side of center and absorb 1/16
in. axial displacement.

Advantages of the joint, according
to Aeroquip:

e No special preparation of tubing is
requircd. Use of a new-type packing
climinates need for special tubing prep-
aration, such as flaring.

* Tightening is simple, onlv two Allen
screws are used, eliminating need for
large tools which might be difficult to
get into cramped quarters.

® Joint can withstand 125 psi.; tempera-
ture range 1s 65I° to 160F. Sizes are
from 2 to 4 in. o.d.

e Joint is relatively light.

» Hydrauliscope—In  Aeroquip’s  elec-
tronic lab a Hvdrauliscope was on ex-
hibition. The portable instrument is
described as “a highspeed electronic
analvzer . . . to indicate and record high-
speed pressure phenomena incident to
the operation of hvdranlic svstems.”
The pressure pick-up is a resistance tvpe.

Acroquip lists these features for the
Hvdrauliscope and its pick-up:
® Permits accurate and instantancous
observation of pressure fluctuations on
an oscilloscope. Traces mav be photo-
graphed for a permanent record.
® Direct static calibration, linear with
pressure and constant.
¢ Integral temperature compensation.

e Response to high frequency and high
rate pressure changes.
* High sensitivity. An clement designed

JIPPER
CLADIAT O

THE PROP STICKS THROUGH

Pan American World Airways flies propellers
fully assembled to its stations in Europe and
the Middle Fast from its London main-
tenance base, saving more than 40 man-
hours at a clip. The assembled prop is
mounted horizontally on a triangolar ped-
estal in the fuselage of PAA’s cargo DCA.
Starboard rear window is replaced with a

56

sheet of aluminum in which a slit is cut to
accommodate the prop blade. Another slit
is cut in rear loading door to take oppostic
blade. Boeimng 377 props protmmde 33 in.
on each side, DC-6 props 10 in. on one
side. Recent flight tests indicated that the
blades sticking out into the airstream did
not aftect the DC-4's flving characteristics.

for continuous service at 3,000 psi. will
indicate impulses from 0 to 20 psi.

e Negligible hysteresis.

e Elimination of vibration, jarring and
similar effects on adjacent tubing.

Observations are readily obtainable
on the Hydrauliscope which could not
be read on conventional hydranhic pres-
sure gauges, because of speed of needle
movement.

» General Comments—Airlines offered
these comments on various hose appli-
cations:

e Fuel injection hose. American, United
and Delta are interested in the use of
Aeroquip hose assemblies in fuel mjec-
tion system lines on the Wright 3350
CA, BD and CD engines. All three air-
lines will just get R3350s on their
DC-7s.

TWA reported the installation works
very well, On service test, it has gone
through two engine runs successfully
and the aircraft is now on its third test
rin.

Fastern, which assembles the hoses in
its hvdraulic shop, uses them as jumpers
to bring a plane back to its main over-
hanl base at Miami in case of rigid tube

rupture.

Chicago & Southern follows same
practice. o

Operating pressures of the fuel injec-

tion system were quoted as 725-750 psi.
with peak surge pressures hitting 2,750
151,
I Acroquip suggested that using Hexi-
ble hose instead of rigid stainless stecl
lines helped damp out these peak pres-
sures to the benefit of the entire fucl
mjection svstem.

Curtiss-Wright is currently service-
testing the flex line installation. All
C18CB engines coming off the pro-
duction line for TWA are flex-line
equipped. CW has approved the flex
lines as an emergency replacement 1tem
for rigid lines.

e Life rafts. National has replaced all
flexible, braided cable housing assem-
blies on its life rafts with Acroquip hose;
results are excellent, savs the airline.
Reason given for change was that
braided cable housing sometimes bound,

jamming release cable: Aeroquip hose

- prevents such malfunctions, according

to National.

Fastern has had the same results and

suggested that Air Cruiser, maker of the
life rafts, adopt Acroquip hose as stand-
ard equipment.
e Electrical & Skyvdrol uses. Use of
Aeroquip hose as electrical cable conduit
in areas where wiring is exposed to Sky-
drol fluid was suggested. It would also
do away with the present difhculty in
pulling wires through rubber hose, the
conference was told.

Conference chairman was R. C,
McGuire, American Airlines. J. Henry
Reisner was in charge of arrangements
for Aeroquip.
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PAA 240s Get New

Stratos Supercharger

A new Stratos cabin supercharger is
being installed in Pan American World

Airways' fleet of 15 Convair 240s. Full

order 1s for 21 units, says Stratos.

The new unmit, Model S60-11A, was
designed to meet PAA requirements, n-
cluding these:

e Viype mounting flange to expedite
installation or removal.

o Similar duct clamping arrangements
on inlet and outlet n} the unit.

e Exterior supercharger oil lines have
been replaced by internal, drilled pas-
sages, except for two lines to the pilot’s
control solenoid.

Unit also mcorporates a “flyball™ gov-
ermor, designed to prevent impeller
over-speed.

Major housing conhguration changes
were made to allow the unit, which
suppliecs 62 lb./min. of air, to be m-
stalled on the 1.4-1 righthand drivepad
of the Pratt & Whitney Aircraft R2500
engine which powers the Convair 240.

The supercharger was developed from
the basic Stratos blower and embodies
many of its features. It was flight-
tested in less than a week, savs the
manufacturer. The hrst newly equipped
240 is 1n service and the entire fHeet
should be converted by the end of the
vear, according to Stratos.

OFF THE LINE

Monsanto Chemical is putting ont two
new non-flammable  hydranhic  fuids,
(OS-40 and OS-45. The former, an
organo-phosphate,  self-extinguishing
Auid mects specs of MIL 5606, (O5-45,
a high temperature fluid, 15 available in
development quantities at the develop-
ment price of 520 a gallon.

Hydraulic pump-driven ground cooling
fans on the Convair 340 are very noisy,
airline people sav. AiResearch may have
to 1solate the fans to reduce the noise.
The company is also studving an im-
proved gearbox for this stallation.

AVIATION WEEK, December 22, 1952

-

INTERCONTINENTAL

¢ciet . . . tool, produce and deliver parts or assemblies
in record time. Let us eliminate your critical
shortage problems and enable you to meet your customers’

delivery schedules.

m(:té_. , , the background of many years of experience In
the aircraft and allied industries, efficient organ-

ization and large labor source, no production problem is too
hard for us to tackle. Intercontinental is also one of the select
few who have been approved for AUTOMATIC SOURCE

INSPECTION.

graagee . . . floor space is available in our modern plant for
your immediate use.

UWhite. .. Today!

Our engineering and production departments
CAN solve your problems

H. J. SILVER
PRESIDENT

HNBER GO ENHTAL
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SUCCESSFUL PERFORMANCE where other materials fail is

the record of Arrowhead’s many new ArcoSil silicone
rubber products.

New silicone compounds and new fabrication tech-
niques developed at Arrowhead now make possible the
design of parts which retain flexibility and give long
service at extreme temperatures ranging from —125° F.
to as high as 700% F. Silicone rubber parts with greater
resistance to abrasion and permanent compression set,

with ideal dielectric properties and excellent resistance
to many oils and chemicals, are constantly being pro-
duced to meet unusually severe conditions.

For a solution to difficult design problems investigate
the new abilities of ArcoSil Silicone Rubber parts.
Arrowhead sales engineers are available in all industrial
areas to provide information and engineering assistance,

Write for new bulletins and name of nearest Arrow-
head representative. Dept. AS-10.

|

Foremost Fabricators of MOLDED PARTS of complex
shapes and/or bonded to metal; EXTRUDED

SHAPES of all kinds; SPONGE RUBBER ex-
trusions and sheets; DIE CUT gaskets; RUB-
BER IMPREGNATED fiberglass.

- —— - T B

"l:I' Kiktedd

RROWHEAD /[ 2=

mﬂm A‘] RUBBER COMPANY *"""_"" 4

'I"'I"l_l'h'.‘l'

I“fﬂ’ﬁ'-'l IR ONE Dﬂ'l’l"” EY, CALIFORNIA (Los Angeles County)
BUBBER PRODUCTS a3t epmmpreral manufocturens of precision 0" ringy, PrOwEDE Fob-
r-:-mrlﬂ of selicone rubbar, OEGHATORS of rebber-Bharglan ducting.

——I—_

NEW AVIATION
PRODUCTS

Unit Measures Slight
Pressure Changes

A sensibive pressure-measuring mstru-
ment that will respond to the difference
m atmospheric pressure caused by a
six-inch ch: ange in altitude mayv have
important use in aircraft or in Lpphu
tions associated with aircraft.

Developed by Fischer & Porter, the
unit 15 as accurate as the most sensitive
mercury manometer known, the firm
claims, but 15 far more rugged and con-
venient to use. The device, called the
Press-I-Cell, is |m|tﬂ:|]ﬁ_ (5 m. diameter,
slightly over a foot in length), tempera-
ture-stable, and is said to be virtually
unaffected by vibration or mounting
position.

One possible airborne application
would be for precision altitude meas-
urement, to give greater bombing ac-
curacy.

To take advantage of its sensitivity,
the instrument has an oversize, or over-
long, scale to make minute changes in
pressure easy to read. Despite the rela-
tively small size of the unit, the scale
is 50 ft. long, a tape measure affair

printed on 35-mm. hlm strip.
A 1/16-in. interval on the scale repre-

sents only 1/10,000 of the full pressure
range of the device. The scale winds
back and forth on two sprockets spaced
two inches apart, between which the
window for viewing is located.

Sprocket movement is synchronized
with the action of the pressure follow-up
mechanism. This mechanism 1s achu-
ated by a set of extremely precise metal
E.I]’:I'-.IIIE‘T. heart of the instrument.

Fischer & Porter Co., Hatboro, Fa.

Stubby Drill Chuck

A new drill chuck made by Con-
tinental Tool Works greatly increases
the total life of dnlls used in multiple-
head presses, the manufacturer states.

Known as the Continental Stub Dnill
Chuck, it projects a minimum distance

| from the head to allow use of short
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drills in rigid spindles. Continental says
the setup increases accuracy of drill
work and reduces periodic sharpening.
Use of short drills also eliminates the
need of bushings and bushing plates.

Positive drive is aided by a U-shaped
key in the chuck that fits into notches
on the drill shank. The key also 15 a
safety lock that prevents the drill from
being pushed under feeding pressure
into the collet.

Continental Tool Works, division of
Fx-Cell-O Corp., 1200 Oakman Blvd.,,
Detroit, 32, Mach.

Multiple Switch

New switch assemblies that may -
clude as many as 10 separate switching
clements actuated by a single lever are
being produced by the "u‘.iu:m division
of Minneapolis-Honevwell  Regulator
Co.

The three-position switches are pre-
cision types designed primarily for mul-
tiple circuit control in aircraft. Each
switching element is rated at 10 amp.
up to 250 v. a.c., and will handle 30 v.
d.c. inductive loads at 10 amp. at sea
level and 6 amp. at 50,000 ft. altitude.

Micro division, Minneapolis-Honey-
well Regulator Co., Freeport, I11.

Servo Generator

A  miniature d.c. generator for
actuating automatic mechanisms in air-

craft control systems has been intro-
duced by Globe Industries, Inc.

The generator has sufficiently high
output to provide good semsitivity. It
is considered by the firm to be es-
pecially useful as a rate device in servo
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CONVAIRPSY 76ce

NEW LORD TURBO MOUNTINGS

\ To Isolate Vibration
. of 22,000 Shaft Horsepower e

L]

This is the world's first turboprop waler-based aircraft [U.S, I
;'-Ihufrrl flying ever Son Diego bay. The vibration of 22, Dll:‘ﬂ E;E:‘nim:ﬁ‘ﬂf,
a Hunepnwer the contro-rotating propellers ond the L M led.

gear boxes is iscloted from the airframe through the use of QL et

& Lord Mountings on each of the 4 qear boxes,

The Navy's new P5Y water-based aircraft is used for long range
search-rescue and anti-submarine patrol missions. The world’s
first turboprop water-based aircraft is equipped with the world’s
first Lord turbo power plant mounting . . . a typical example
of the manner in which Lord experience and research serves
manufacturers of aircraft. Lord Engineering capabilities team
up with precision manufacture to protect aircraft, to lengthen
engine life, to increase crew comfort and alertness by isolating
destructive vibration and shock. Regardless of the industry in
which you are battling with vibration and shock, it will pay
you to call in Lord Engineers.

FIELD ENGINEERING OQOFFICES —

BURBANK, CALIFORNIA CHICAGO 11, ILLINOIS DALLAS, TEXAS
233 South Third Street 520 N. Michigan Ave. 413 Fidelity Union
Life Building

DAYTON 2, OHIO DETROIT 2, MICHIGAN NEW YORK 156, NEW YORK
410 West First Street 7310 Woodward Ave. 280 Madison Avenue

PHILADELPHIA 7, PENNSYLVANIA
725 Widener Building

ERIE, PENNSYLVANIA
1635 West 12th Street

LORD MANUFACTURING COMPANY * ERIE, PA.

/%ﬂ:ﬂa/yﬂﬂrz%rx 7%
Vlnnumu Coynnm.

29



HOW

Important weapons are now in the development stage

at Coleman Engineering Co. Projects for them

have been entrusted to this young company because of the
top flight engineering and scienrific brains

now employed here. Founded scarcely three years ago

by men of long experience in the aircraft industry,
Coleman already has an imposing list of successes
=3 in its record. Perhaps your engineering
™ problem may find an answer here.

— —
_— e e a— e

MINUTES SAVED ARE
HOURS GAINED

CONNECTION
takes only a second

With Hansen couplings you save precious minutes

every time you connect or disconnect a fluid line

Locking pins in Hansen carrying gas, liquid or grease.

Push-Tite Coupling Socket To connect, you merely push plug into socket

afford large area —flow starts instantly. To disconnect, pull back

EI':? tebon with plug, sleeve on socket—coupling disconnects, Flow is
N shut off instantly and automatically.

wear and subse-
quent leakage, From a wide range of available sizes and types,
! you can select a Hansen coupling exactly suitable
for your application—each type engineered to
meet its special requirements.
One-way shut-aff, trweo-way shut-off, and
straighi-through types. Wrate for catalog
grving complete listing of xvizes and types.

REPRESENTATIVES
Baltimare Denver Louvisville Rochastar
Birmingham Detrait Milwaukes  San Francisce
Chicago Ft. Wayne Minneapolis Savannah
Eiav.ﬁ:nd Hartferd Mew Orleans Seattls
Dallas Les Angeles Pitsburgh St. Louis
Dayton Montreal * Torente * Vancouvar

Export Department: Claveland

HANSEN MANUFAGTURING COMPANY

4031 WEST 150th STREET » CLEVELAND 11, OHIO

systems. As an I.’:’-i;]l]tl]]t.l one generator
model can provide 0.7 v. per 100 rpm,
with a starting torque of 0.15 oz. 1,
Or can 1Jr=.lduu, 1.7 v. per 100 rpm.
with a starting torque of 0.5 oz. in.

The generator 1s similar to the firm’'s
Moto-Mite permanent magnet motor.
The design has been refined to pro-
vide high voltage output per umit of
speed. Fffort has been made to reduce
“slot-lock”™ eftect and to reduce in-
herent friction to obtain mimimum start-
g torquec.

Globe Industries, Inc., 125
Place, Davton, Ohio.

Lo

H.IHI"ﬁ._

Plane Motor

A 2-hp. geared aircraft motor for
cperating hoists and components such
as hvdraulic pumps and compressors 1s
being produced by the Aircraft division
of U.S. Electrical Motors, Inc.

The umt—a 400-c.. le-r_u-]':h,m', a.c.
tvpe—is designed to meet Air orce
Specification 32590, It is rated for con-
tinuous duty and is available with a wide
range of output speeds from 1,500 to
5,000 rpm. Features of the motor,
called type CGA, are hardened and
shaved helical gears, pyramidal base, n-
tegral fan for selfventilation, internal
spline take-off shaft and AN mounting
pad.

1. 8. Electrical Motors, Inc., Termi-
nal Annex., Los Angeles 54, Calif.

ALSO ON THE MARKET

Shortcut and cost saver, to help Piper
Cub owners meet CAA Airworthiness
Bulletin 52-7-3 requirements, 18 pro-
vided in form of new CAA-approved
steel ftting (P/N 13710) and installa-
tion kit which avoids need of remov-
ing a strut assembly. A&E mechanic’s
nlglmhlrt is not needed for modification
if this kit 1s used, savs maker, M I
Corp., 219 North 6 St., Lafayette, Ind.

Portable X-ray for industrial work car-
rics tube and other high-tension parts
in single all-welded steel tank, making
it compact enough for one man to
carry into work spaces formerly inac-
cessible, says maker, Holger Andreasen,
Inc., 705 Market St., San Francisco,
Calif,
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IN DEFENCE OF THE REALM . .. NUMBER 10 IN A SERIES

"E‘kﬁ"é}

— e - — = = = L — — — - =

D World’s First Delta Bomber

Each year at Farnborough Air Show — which draws Aircraft experts and
":Ll:l.:lu |!11 ails rom all |h1]'|.'-: of the Free World — one .a!r'i_l‘él:fl t.-.1|JI_L4r'|:'-r
the imagination and dominates the Hying displays. In 1952 h_gr universal
acclaim the Avro 698 stood out above all others. Product of Avro's patient
years of meticulous research and flight testing on the Delta planform, the
&c_rE is the most formidable and modern bomber in existence. It will carry
a bigger payload faster, higher, further and more economically than
any other aircralt.,
In one year, the Hawker Siddeley Group have now given the R, AF.
hnest day interceptor, the Hawker Hunter: its chosen night and all w-:uth::r
fighter, the Delta wing Gloster Javelin and now a key weapon of retaliation
in case of attack, the Avro 698, Here is pn:ul'mulq:ul of world
|1_'3:!~:r.=-'i|ir.n in Jettery.,

Hawker Siddeley Group

PIONEER . .. AND WORLD LEADER IN AVIATION

Group Head Offices: 18 51 James's Square, London, S.W.1. A, V. ROE, GLOSTER,
ARMSTRONG WHITWORTH, HAWKER, AVRO CANADA, ARMSTRONG StDl:I-LLH IL-'LWH.SLET,
BROCKWORTH ENGINEERING, AIR SERVICE TRAINING AND HIGH DUTY ALLOYS.
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AIR TRANSPORT

ATA Rejects UAL Coach Safety Charges

® Airlines to continue their expansion plans despite
Patterson’s arguments against high-density seating.

® Evacuation tests show coach passengers can escape
safely; but United cuts back its DC-4 seating.

By Lee Moore

Air Transport Assn. has rejected a
charge by W. A. Patterson, United Air
Lines president, that coach seating is
unsafe.

ATA president Emory §. Land sent
a letter to CAB stating that 10 major
airlines—all the scheduled coach opera-
tars—have reviewed the present CAA-
CAB-airhine standard of high-densit
seating and found it safe and reason-
able.

Result 1s that the airlines probably
will continue their rapid expansion of
coach service.

United, however, has cut its DC-4
coach seating back to 54, whereas CAB
requires DC-4 capacity of at least 64
passengers to justify the coach fare
economicallv. CAB Rates division ofh-
cials oppose granting United permission
to charge a “semi-coach™ fare—midway
between coach rates of 4 to 41 cents and
“standard” fare of 6 to 61 cents a mile.
A middle fare would confuse the public,
the rates officials sav, because the differ-
ence between coach and standard service
already is quite vague.

If Patterson sticks to his order against
high-density seating and if he remains
as president, United faces the problem
of either getting out of the DC-4 coach
business or finding a wav to modifv the
planes to meet both the CAB require-
ments of high-density seating for coach
fares and Patterson’s ideas on aircoach
safety. Since Patterson apparently op-
poses five-abreast seating in any plane,
the problem may be similar with DC-6s,

Two compromise solutions Patterson
might work out:
® Abandon day coach but operate off-
peak coach service, for which CAB
specifies no minimum seating density,
® Re-engineer DC-6 interiors to accom-
modate 70 passengers with four-abreast
seating. American Airlines used five-
abreast scating to get in 70 passenger
seats, and it is assumed the job of get-
ting the same number in with one less
row of seats wonld present a substantial
engineering problem,

If United does stav out of the coach
business, CAB observers expect com-

AVIATION WEEK, December 22, 1952

petitor airlines to move in to hll the
coach gap on United routes. Even non-
competitors, including nonscheduled
airlincs, may ask spectal CAB cxemp-
tion to give coach service on UAL
routes. CAB could grant such permis-
€101,

United, bv stopping coach service,

would be bucking an official CAB policy
erder of a vear ago, CAB said in effect
the public convenience and nezessity re-
quires expanded coach service on all
major routes. The Board is not apt to
approve  United's withdrawal without
allowing other carriers to fill the gap.
» United High-Density Seatine—After
telegraphing to CAA and gencerally pub-
licizing a brief explanation of his desi-
<jom to cut back coach, Patterson dis-
closed more detail on his position in a
letter to CAA Admmistrator Charles
Home, with a copy to CAB (AviaTiox
WEEK Dec. 8, p. 13).

Patterson said has final decision to
abandon high-density seating was made
after a study of NACA movies of DC-4
fire tests and of Comell Aeronautical
Laboratory tests of passenger evacuation
of the same plane. Since he was con-
vinced 1t was unsafe, Patterson said he
had a “moral obligation” to ban the
condition. When CAA watches these
same movies and analyzes the studies,
Patterson said, he behieves the adminis-
tration will agree with him.

“Bevond the test material, we have
the opinions of two mdependent au-
thoritics whose views would be most
detrimental to our mduostry it there is
rot a ‘stop, look and listen” attitude
tewvard thas campaign toward coach serv-
e, which has been going on now for
several months,” Patterson said. "To us
this entire situation 1s a most serious
one. There has been pressure for the
expansion of aircoach service. Airlines
live been trving to outdo one another
m their commitments for expansion of
coach service. 1 feel most sincerelv that
we in the airline business as well as the
regulatory bodies are overlooking that
fundamental question of the safetv in-
volved in such operation,”

Patterson quotes his two independ-

SPEEDY EVACUATION can be carried ﬂlll:.L"Eil‘.‘iEnﬂjr‘, AA tests show, when crew is

-

trained to give concise orders and enlist aid of passengers.
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ent authorities on the subject as follows:

“The National Fire Protection Assn.
says "I'his basis for protection is being
seriously upset by high-density author-
izations,” "

The association said it originally had
expected a maximum DC-6 passenger
load of 56, which is now authorized up
to 87 persons,

Patterson says “another authority”
writcs:

“I feel that we are living in a fool's
paradise—that when 80 people are
barbecued in an air crash or lost at
sea there will be very grave repercus-
sions,

A few days later, the UAL president
presented the same explanation to ATA
members at their annual meeting in
Washington. But he ran into severe
criticism from such persons as Ameri-
can President C. R. Smith for having
moved against coach publicly without
consulting the industry first.

Others, including National sales vice

president Walter Sternberg, took issue
with Patterson’s facts. They claimed
he could not substantiate his allegation
that coach evacuation was unsafe, They
said the Comell tests showed pas-
sengers could get out of a DC-4 coach
in 90 sec.
» Airline-Government Studies—The air-
lines, CAB and CAA have based their
coach safety conclusions on at least
eight studies. The latest is an American
Airlines test of evacuation techniques
on a Convair 240.

This test resulted in the following
recommendations:
® Develop key word-phrase instructions
for crew and volunteers to use in tell-
ing passengers how to use escape facil-
ities. Correct choice of words deter-
mined through tests is vital to speeding
up correct passenger action, they dis-
covered.

e Standardize color of escape aides, such
as the foot and hand loops on the es-
cape slides.

® Recruit able-bodied crew and pas-
sengers on wings and ground to keep
the evacuation moving,

® Improve child handling techniques.
An adult should carry a child, they
recommend.

® Make women remove high heels, if
possible, before going out.

® Make lower exits in future transport
types. The higher the step-down from
over-wing exits, the slower the pas-
sengers move out,

Another summary of evacuation test
results is presented in a recent paper
by Dr. Barry King, chief of CAA’s
Acromedical Design Branch.

This paper draws on eight previous
reports of various studies and tests by
CAA, CAB, airlines and Military Air
Transport Service, It includes lessons
learned  during  the just-completed
American Airlines Convair test,
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Here are Dr. King's main conclu-
S10MS:
® Crew survival 15 the key to proper
emergency evacuation. Present crew
knowledge and equipment for crash
protection insure “a high probability
of survival of one or more cabin at-
tendants.”
e Crew training is vital.
e Basic crew drill plan: 1. Open an exit
and get passengers started out of it;
2. Give or shout concise instructions for
use of other exits; 3. Keep them mov-
ing through vour own exit; 4. Shout
similar  instructions to other exits;
5. Pick volunteer aides and instruct
them; 6. Instruct the passengers di-
rectly.
® [iscape devices: Rigid stair or ramp
is the best escape device. Some E]}'PEE
are being developed. An escape slide is
next best. Over-the-wing exits are best
handled by telling the passenger to put
his foot through first, then his head.

Cornell Denial

Cornell University Aeronautical Labo-
ratory has issued a denial in specific de-

Revolt Hits CAA Safety Office

A revolt, smouldering for months in
the ranks of CAA’s Ofhce of Aviation
Safety against OAS director Emest
Hensley and his deputy, William Davis,
Hared at a recent mecting of the Air
Carner division regional chiefs in Wash-
ington. Persons attending the meeting
intormed Aviarion WEeEK that charges
that CAA’s personnel morale has been
declining steadily since the Rentzel ad-
ministration were made directly to CAA
Administrator Charles . Horne.

The CAA employes “went over the
head” of Davis, who was supposed to be
conducting the meeting, and asked that
the Administrator be brought in to dis-
cuss the controversy personally.

Question which provoked the flareup

was a decision Davis attributed to the
Administrator to estabhish a 24-hr. Aur
Carrier inspector watch at Newark Air-
port, presumably to satisfy recent con-
gressional criticism,
» Order Rescinded—After Administra-
tor Horne heard the inspectors’ objec-
tions to the order, he rescinded it,
Aviation WEEK's informants said.
Spokesman in the protest was named as
Leonard W. Ashwell, deputy chief of
the Air Carmer division, who has been
taking active leadership in the division
since his appointment as deputy was an-
nounced Sept. 25 by Hensley. E. B,
Franklin still holds the post ot chief of
the division,

CAA sources predict that Ashwell, an
aggressive former Marine pilot, 15 mov-
ing up rapidly in the Washington or-
ganization and may shortly replace

tail of certain news reports about the
Cornell study of passenger evacuation
from a DC-4 aircoach.

The study they made was used by
United Air Lines along with motion
pictures of the evacuation as the basis
for UAL president W. A. Patterson’s
decision to cut the number of passen-
gers carried in the United DC-4 air-
coach 66 to 54.

Dr. C. C. Furnas, director of the
laboratory, said his statement was to
correct the public record on the results
the laboratory had reported on the tests
and the role of the laboratory in the
tests.

The Cornell statement said that the
measured times for evacuations in the
tests were “‘very substantially less” than
those reported in the press release (3 to
3t min.).

Dr. Furnas further stated that Cornell
engineers made no statements, intima-
tions or implications as to escape pos-
sibilities, or any “extrapolated opinions™
in the report, such as were indicated in
the press release, nor statements or in-
timations about the functioning of CAB
ar CAA.

-

Leonard W, Ashwell

Hensley, unless an even bigger job is
upened up for him.

Meanwhile, CAA regional sources ad-
vised that a movement was aftoot to
centralize the Air Carnier division of
OAS in Washington as an answer to
criticisms of the variety of regional de-
cisions on air carrier problems in the
several areas. Proposal eventually would
mean a fixed policy for all air carriers on
various safety regulation problems, in-
stead of the varving regional interpreta-
tions which have been a frequent sore
point between industry and CAA.
While some Washington sources agree
this centralization would be a good
thing, no indications for a definite time-
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table for it taking place were offered.

Hensley was not at the meetimg at

which the flareup came, although he
normally would have presided. It was
stated at the meeting that Hensley was
at Oklahoma City's CAA office, “catch-
ing up on his flight time."”
» Commerce Patrol-Meanwhile, other
Washington sources speculated that the
new incoming Commerce Secretary,
Sinclair Weeks, may take a more active
hand in straightening out the CAA top
organization than his predecessors.
These sources predicted that there was
little chance for Horne to hold on to
his job, although one industry organiza-
tion, Aviation Distributors and Manu-
facturers Assn., recently passed a reso-
lution at a Florida convention asking
for Horne's retention.

The CAA Administrator reports to
the Secretary of Commerce and has vir-
tually no independent authority. In re-
cent vears, however, it has been practice
of the Secretary to give the Adminis-
trator virtually a free rein in his agency.

Woashington sources predict that the
economy-minded incoming Commerce
Department head may take drastic ac-
tion at CAA to trim the unwieldly
laver of unproductive administrative em-
ploves that gradually has been inserted
over the heads of the more efhicient
working level CAA emploves.

Arguments at the Washington meet-
ing against the 24-hr. watch at Newark
were based on the theorv that it was
merely a political gesture and that the
inspectors would be better used at times
of higher traffic frequency. Also, it was
pointed out that there were many other
airports which would require such an
arrangement if set up for Newark.

One other objection to the proposal
heard in industry is that it would mean
greater “police” activity for CAA
against the industrv, instead of the “co-
operative” approach toward CAA-indus-
trv relations CAA likes to talk about,

» Ashwell Transfer—Ashwell was trans-
ferred into Washington from San
Francisco last spring about the time
of the last Office of Aviation Safety
reorganization. He had been chief avi-
ation safetv advisor of the CAA's inter-
national region. He came to Wash-
ington as chief of the Scheduled
Operations branch of the Air Carrier
division, OAS, and moved up to the
deputv division chief post in September.

A graduate of the Universitv of
Washington and of the U.S. Nawv
Flight School, Ashwell returned to CAA
in 1946 after serving six vears in the
Marine Corps during World War II.
He left active duty as a lieutenant
colonel. He previously had served with
CAA from 1937 to 1940, mostly on the
West Coast.

The question of just how much sup-
port Ashwell has in the CAA hierarchy
and where it lies has been a lively topic
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of speculation within CAA ever since
he came to Washington. The recent
conference is not the fArst time that he
has “spoken out in meeting” in aggres-

sive terms, seldom heard in CAA ses-
sions when a speaker is talking to per-
sons with higher Civil Service rating
than his own.

In-Flight Refueling for Airlines

System may be used by 1960 it already has been proved
reliable and safe in extensive military tests.

By Irving Stone

Commercial airlines may begin in-
flight refueling within the next seven
vears, taking advantage of experience
piled up by the mi]it.'a'riy to start the
operation as a highly refined procedure
for larger pavloads and greater safety.

Airline thinking now schedules aerial
refueling of domestic commercial fights
for somewhere between 1957 and 1960,
roughly coinciding with the estimated
introduction of jet transports in the
United States.

In-flight refueling already is being
used with ease and safety by military
jet aircraft. The Navy and Air Force
are using both the Boeing Flying Boom
system and the drogue-and-probe opera-
tion of Flight Refueling, Inc.

Col. David C. Schilling commanding
officer of the 31st Fighter-Escort Wing
of the Strategic Air Command who has
pioneered the procedure for the Air
Force, is convinced of its benefits.

“You can start on a long overwater

flight with complete conhdence,” he
says. “Day or night, it's now considered
a routine detail, and the pilot doesn’t
have to ‘sweat it out.””
» Reliability—Flight refueling systems
already have proved reliable and safe
in tests. Republic Aviation, in labora-
tory trials on components for its F-84G
aenal refueling installation, cycled these
parts with dirty fuel more than 100,000
times to prove reliability. Lab tests have
shown that there's no danger from fre
as a rtesult of static generation at the
breakaway point between the tanker
and the receiver plane. Fire can’t be
maintained at the flight speeds that re-
fueling takes place.

Schilling points out that making con-
tact between tanker and receiver literally
is a cinch. There never has been an
accident in the numerons contacts that
have been made.

Training a tanker crew for the re-
fueling operation is simple. A whole
series of tanker men can be checked
out successively in a single flight, and a
eroup has been given as many as 500
contacts a day.

» Safe, Too—From here on out, it looks
as though refueling system improvement
will be in the nature of detail refinement
—aimed mostly at simplification. Sim-
plification in the past has resulted in
the elimination of safety gadgets, be-

cause it was found that many of these
weren t necessary.

Yet safety remains the procedure’s
ace. In addition to its prime dividend
of allowing a plane to take off with a
minimum of fuel and a maximum of
payload, it's much safer to refuel in
mid-air than to come down, refuel, taxi
and take off again, Schilling believes.
He estimates that 60% of accidents are
due to situations invelving the land-
ing, taxiing and takeoff phases.

Safety in the in-flight operation al-

ready is considered good enough to
warrant commercial aerial refueling, ac-
cording to American Airlines’ chief en-
ginecr%an Beard.
» Economic —For airlines, eco-
nomics will be the controlling consider-
ation. Mid-air refueling isn’t likely to
come into use domestically before the
jet transports arrive because there isn’t
enough transcontinental trathc to sup-
port one-a-day, non-stop, coast-to-coast
flights by the major airlines. The one
stop on cross-country flights now is
made merely to pick up enough payload
to make the trip pay off.

With the advent of jet transports
here, the greatly shortened cross-country
time may generate enough trafhc to
warrant the non-stop flight. This, in
turn, would warrant mid-continent re-
fueling to allow takeoff with little fuel,
big pavload.

To promote the economics of mid-
continent, mid-air refueling and over-
water refueling as well, it’s Tikelv that
there will be available a flight-tanker
service at advanced points. The airlines
could purchase fuel aloft, according to
Walter Siner of Flight Refueling, Inc.

Schilling doesn’t feel that it will be
necessary to refuel “on instruments,”
because the weather condition usually
comprises a strip sufficiently narrow for
a jet to go above or below it to make
contact. If mid-air refueling is applied
to commercial piston-powered planes,
airline thinking is that two or three alter-
nate tanker bases may be required to
service them. Unlike jets, they mav
not be able to climb above the unfavor-
able condition at any one point.

Schilling summed up his opinion of
the status of mid-air refueling in answer
to a question posed by Aviarion WEEK:
“What single feature of the procedure
requires most improvement now?"” His
answer: “Give us more tankers.”
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hm'c was no time 1o stop, see?
T She comes running oul [rom
behind this parked car right

under my wheels, Her hair is in pig-
tails, and with the sun shining on 1t,
she might have been my kid, We got
her to the hospital, It took 3 pints
of blood to bring her around. All |
have to do is remember the sound of
those screaming tires—and | know

why I'm giving blood.”

Yes, all kinds of people give blood
—truck drivers, office workers, sales-
men. And—{for all kinds of reasons.
But whatever your reason, this vou
can be sure of: Whether your blood
zoes to a local hospital, a combal
area or for Civil Delense needs—this
priceless, painless gift will some day
save an American life!

Give Blood Now

CALL YOUR RED CROSS TODAY!

&6

NATIONAL BLOOD PROGRAM

Business Executives!

‘/(Imk These Questions!

Er\'l]“ can answer ° 'H-"* [0 mosl
|:|! |:||l_|!:|b '!.lll.l—"ll:]l':[ YOur «Coln-

pany—are doing a needed job
for the National Blood Program.

Have yon given your em-
lnlm,q 2 Lime ofl o make
lood donations?

Has your company given
any recognition to donors?

Do vou have a Blood Do-
nor Honor Roll in your
COTPANY @

Have vou arranged to have
a Bloodmobile make regu-
lar visits?

Has your management en-
dorsed the Jm || Blood
Donor Program?

Have Yol informed your
r111p|n1.4t:~- nf your com-
prany g IJ-I i of co- Oers

ton ?

Was this information
mven through Plant Bul-
letin or House Magazine?

Have you conducted a
Donor Pledge Campaign
in your company ?

Have you set up a li=t of
volunteers so that el[i-
cient plans can be made
for scheduling donors?

Remember, as long as a single
pml of blood may mean the dif-
ference between life and death

for any American .

. the nesi

for blood is :.crg-r'ru."

Airline Captain
Teaches AF Pilots

Capt. Charles F. Blair of Pan Ameri-
can World Airways, who was the first
man to fly a single engine p];imﬁ (a con
verted North American F-51) over
the North Pole on a flight from Norway
to Alaska, is teaching navigation to
USAF pilots.

Blair h'l'i been appointed by the Air
Force as consultant to teach its ﬁghh:r
Pllﬂl""-i his simplified system of “pack-
aged” celestial navigation which makes
it practical for a pilot to do his own navi-
gating.

Waorking with kev fighter personnel
of the 31st Fighter Escort Wing, Al
bany, Ga., Blair is increasing the num-
ber of Enhtcr pilots who are checked
out as n-mg“ltnra Obvious advantages
arec that hghter pilots will have a
mcthod of checking radio navigation
aids should there be doubt of their ac-
curacy or if they fail. And the system
will permit mass fighter movements
across regions of the world where radio
nm-igzatiml aids still do not exist.

Southern Airways

Renewal Is Urged

Southern Arrwavs will get renewal of
its certificate to February of 1957 af
Civil Acronautics Board upholds the
mitial endorsement by Examiner F, D.
Moran of Southern’s progress in trafhc
development.

The CAB examiner predicts growing
industrial boom conditions in sonthern
states served by the airline, but he
denies Sonthern’s requests for replace-
ment of trunk airline service through
some local pointe which are now served
by Eastern, National and Chicago &
Southern.

Average passeneer load of Southern
increased 397 the first half of this Vear
over the same period a vear azo, com-
pared with a 15% averaee for local
service arrhines. However. its DC-3 load
factor of 29% commwared with an in-
dustry average of 36%.

sonthern’s mail pav reguirement to
break even last vear was S1.750.000-—
$125.000 more than Trans-Texas. whose
certihcate was renewed by the Board
this vear. Southern’s operating expense
of 91 rents a plane-mile was lower than
the industry average of 93 cents.

Western to Increase
Coast Coach Fares

Western Mir Lines nlwns a ronch fare
increase on the super-competitive Los
Angcles-San Francisco run. following
the lead of California Central, which
took simliar action several months ago.
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TWA and United are expected to fol-
low later.

The rate increase 1s scheduled for
I'eb. 1. It goes from $11.70, or about
3% cents a mile, to $13.50, or about 4
cents a mile—more i line with coach
fares elsewhere.

Cal Central blazed the trail on rate
cuts some vears ago, all the way down
to 3 cents a mile—which held until the
Korca war inflation. This vear, after
Cal Central converted to 44-passenger
Martin 2-0-2Zs, the company found it
could not make reasonable profits at the
3i-cent-a-mile rate either, and appar-
ently the other airlines are finding the
saIme,

California Central generally has led
the other airlines on fare changes be-
cause it 15 a nonsubsidized intrastate
carrier not subject to Civil Aeronautics
Board control.

Dreyfuss Interiors

For Super Connies

Lockheed Aircraft says Wright Turbo
Compound engines will give 1ts new
Super Constellation sufficient speed and
range to make it worthy of being desig-
nated the “frst truly nonstop trans-
Atlantic plane.”

The Super Constellatom will be pow-

F-86, Northrop F-89D.

PASTUSHIN TANKS KEEP COMING!

Now coming off Pastushin Aviation's production lines are
gleaming aluminum jettisonable fuel tanks for America’s fight-
ing aircraft — Lockheed F-80, Republic F-84, North American

AIRCRAFT FUEL TANKS * SEATS * LANDING FLAPS
AILERONS = TAIL SURFACE5S * BOMB BAY DOORS

PASTUSHIN corporation

5451 West Century Boulevard * Los Angeles 45, Colifornia

LOS ANGELES INTERMNATIONAL AIRPORT, LOS ANGELES, CALIFORNIA
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Frankly, working at North American
requires hard thinking and plenty of
| vision. Because North American always
works in the future. Yet, if vou are
interested in advanced thinking, if vou'd
like to work on the planes that will
make tomorrow's aviation history, you'll
like working at North American. North
American offers these extra benefits, too.

"North American Exfras—

Salaries commensurate with ability and
!::tpﬂnl:ﬂce e 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 including family plan » Sick
leave time off » Transportation and
moving allowances * Employees Credit
Union * Educational refund program
e Low-cost group health (including
family) and accident and life insurance

* A company 24 years young.

Write Today

Please write us for complete informa-
tion on career opportunities at North
: American. Include a summary of vour
education, background and experience.

CHECK THESE OPPORTUNITIES

st North American

Rerodynamicists

Stress Engineers
Rircraft Designers and Draftsmen
Specialists in all fields of
I aircraft engineering
| Recent engineering graduates

Engineers with skills adaptable to
aircraft engineering

NORTH AMERICAN
AVIATION, INC.

Dept. 10, Engineering Personnel Office
Los Angeles International Airport
|Los Angeles 45, Calif.; Columbus 16, Ohle

North American Hax Bullt Mare Alrplanes
Than Any Other Company In The World

cred by R3350-30W engines and will be

constructed for conversion from a 47-

passenger luxury transport to a standard

nj%-sicnt airliner or a 94-passenger tourist
d1e,

Industrial designer Henry Dreyfuss
partitioned the fuselage into several
cabins for greater privacy, reduced noise
through a %}]Fﬂlﬂﬂ effect of the fuselage
bulkheads. He installed seats facing
the windows in the airliner’s lounge;
decorated the cabins with murals and
custom ctching; laid out full-deck

| mohair rugs: doubled the lavatory facili-

ties from two to four, and moved the
galley aft near the rear loading door
from its traditional position between
the forward and main cabins.

Orders for the Dreyfuss-designed
Super Constellations by Fastern Air
Lines and 10 foreign hrms total 72.
Eastern and Trans World Airlines
already are operating 24 Super Connies
without Dreyfuss interiors and powered
by standard Wright R3350 engines.

PAA’s Hawaii Coach
Gets Heavy Play

In the hrst five davs of Pan American
World Airwavs’ new Stratocruiser tour-
ist service to Hawan beginning Dec. 3,
the carrier sold seats to 783 passengers,
and advance bookings up to Christmas
indicate the load factors will run at
least 50%.

The new tourist fares are approxi-
mately 259% less than hrst class, with
one-way price from either San Francisco

| or Los Angeles 5125 and roundtrip

$225, Fares are plus 15% tax.

The new U.S.-Hawaii service marks
the baptism of Boeing Stratocruisers in
tourist service. They carrv 81 passengers,
I:I}tllij.ll‘f.l:] with 33 on frst-class hops.
The upper deck was remodeled to hold
74 seats and the lounge seats seven.
The Stratocruisers formerly were used
on luxury President flights. Long racks
to hold hats, coats and luggage replace
berths. The track-mounted aerotherm
seats are arranged two on one side,
three on the other.

Tourist passengers have to purchase
their meals; baggage allowance has been
reduced from 55 Ib. to 44 1b.; they do
not get free overnight bags nor are the
traditional leis presented upon arrival
in Hawaii.

The carrier has placed DC-6Bs in the
service to South America, where the
atratocruisers formerly had been em-
ploved.

New Terminal

A new six-story administration build-
ing under construction at San Francisco
International Airport is reported cap-
able of handling 3 million domestic and
international passengers vearly, with ex-

pansion possible to take care of 10 mil-

lion passengers a year.
It will replace the present structure,

designed to take care of 550,000 pass-

engers a year but handling 2 million
now,

The new structure, which is expected
to be completed in a vear, will have
80,000 sq. ft. of ground floor area.
The control tower will be 123 ft. above
the hrst floor.

Charter Snafu

® JATA agreements strand
many Gls in Europe.

® Lower Christmas fares
illegal for member lines.

The booming business of flving
American Gls home for Christmas has
caught the international airlines in sea-
sonal controversy.

The problem: Does the International
Air Transport Assn.'s cartel fare agree-
ment allow airlines to offer cut-rate char-
ter fares to groups of soldiers for their
Christmas pilgrimage home—or must
the soldiers pay normal fares?

» Soldiers Caught—The question about
applicability of the agreement to GI

T P ke R

PHOENIX EEI'NTR{JL TIJWER

An eyecatcher at Phoenix Sky Harbor Air-
port, Ariz., is this modem 100-ft. tall
tubular control tower which eost $92.000.
Weight is 75 tons. The tower is part of a
modernization program at the field which
cost $849,000 and included a new airlines
terminal building.
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eroups caught a dozen airlines and thou-
sands of soldiers in the middle. Test case
in the public eye is the plight of 55
men of the 32Znd Signal Battalion in
Darmstadt, Germany, because they com-
plained to a sy ndicated columnist. They
had arranged a cut-rate charter with Sa-
bena Belgian Airline. But, they claim,
Pan American World Airways caused
Sabena to cancel the charter by pointing
to a $50,000 fine allegedly applicable to

violation of the controversial TATA
resolution.

The uncertainty arises from the word-
ing of a recent IATA resolution (No.
150/045, issued Sept. 19 and effective
Oct. 1, this vear) stating in part: “A
member may perform air tr“lw.pm't'ltiﬂn
bv chartering an aircraft . . . provided
that charter agreements may be made
with one person on behalf of a group,
whose principle aims, purposes and
objectives are other than travel and
where the group has sufhcient afhnity
existing prior to the application for char-
ter . . . to distinguish it and set it apart
from the general public . . "
> IATA Roads—The aim of the IATA
resolution was to prevent scheduled air-
line members from cutting fares below
the agreed rate by mhcltm" informal
groups to sign up for LIl"tl'"Ll"'-. which
are not auh]u‘:t to the published fare
l']'lll'!ll'lllll'ﬂ":.

Pan American also cites a letter from
CAB to U. §. and foreign trans-Atlantic
airlines last Aprnl, calling attention to
practices considered by CAB as illegal
under sections of the Civil Aeronautics
Act.

“Such practices involve the advertis-
ing of ‘charter’ flights between specific
points,” the CAB Iletter stated, “and
the solicitation and sale to individuals
en an individual-fare basis of space on
such ‘charter” flights.”

A Pan ."umcn{r:]n 5anr:=.nnn savs his
company interpreted this letter as warmn-

ing against the Christmas-charter type |
solicitation. So, he savs, Pan American |
promoted its aircoach schedules among |

U. S. servicemen abroad, instead of go-
img into the “charter-arrangement’’-tvpe
solicitation of this business, which
PanAm could have done ably and will-
ingly enough if the company had con-
sidered it legal.

» Nonsked Chance—The Air Force has
now investigated the plight of the sol-
diers and decided that if there is a ques-
tion of legality of scheduled airline
soldier-charters, the simplest way to
avoid the problem 15 to bring in non-
scheduled airlines, who are not members
of TATA.

None of the soldiers who planned
charters and are now cut off will be
“stranded,” an Air Force spokesman
said.

Pan American is bringing over 1,000
Gls home on regularly scheduled ﬂ1gh1’:s,
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the company reports. And Sabena,
KLM, BOAC and others are flving GI
passengers on both scheduled and char-
ter flights.

SHORTLINES

» Chicago & Southern Air Lines starts
57-passenger Constellation service Jan.
10 to Haiti via New Orleans, Domini-
can Republic and Puerto Rico, each
weekend.

» Commerce Department Undersecre-
tary for Transportation J. G. Scott will
introduce his user-charges policy to the

(Republican) 83rd Congress next month |

before resigning. Airways charge prob-
ably would be an increased federal
excise tax on aviation fuel, as recom-
mended in the government's 1949 User-
Charges Report.

» International Civil Aviation Organi-
zation has voted in the Republic of
Korea as its 58th member. ICAQ na-
tions fly over 909 of the world's civil
air transport.

> KIM Roval Dutch Airlines air cargo
tonnage the first nine months this vear

Something NEW

SHYGALLEYS

Ordered by
American Airlines fnr their DC-8A

Only 15" wide, 19" deep, 58" high
Serves hot meals in flight for 3 te
12 people

Perfect for cargo, private and
exccutive-type aircraft

Includes two one-gallen IIqu..:l
confainers . . . food oven ... meal
carrier . ilnrnge area . « .
washe hln

® Fastens entirely by bolts . .
easy to install and remove
Write or phone for complete details. Complete
Engineering ond Production Facilities for Pre-
cision Sheet Metal Fabrication. Write for Our
Facilities Report Today.

z..m/ clicbing

CoOR Pfﬂl‘rlﬂ”

397 Jeriche Turnpike
Mineola, N. Y. « GArden City 7-0790

Flight Test

Opportunities
for

o EXPERIENCED FLIGHT TEST
INSTRUMENTATION ENGINEERS

o FLIGHT TEST ENGINEERS
o FLIGHT TEST ANALYSTS

Dealing with

o GUIDED MISSILES
o AIRPLANE SYSTEMS
o AUTOPILOTS

The Missile and Control Equip-
ment Laboratory of North American
Aviation has openings in its flight
test organization to handle flight
testing of guided missiles and elec-
tronic control systems.

Excellent opportunities are of-
fered for experienced engineers and
analysts with airplane and guided
missile flight test and flight test in-
strumentation background.

QOutstanding opportunities are
available on a long-range develop-
ment program on basic guided mis-
sile work.

* SALARIES COMMENSURATE WITH
TRAINING AND EXPERIENCE

e EXCELLENT WORKING CONDITIONS

* FINEST FACILITIES
AND EQUIPMENT

Write now.
Give complete resume of education,
background and experience.

NORTH AMERICAN
AVIATION, INC.

Engineering Personnel Department
Missile and Control Equipment
Laboratory

12214 LAKEWOOD BLVD.
DOWNEY, CALIFORNIA



ACCURATE, DEPENDABLE, LOW-COST
FLITE-TRONICS VISUAL-AURAL

MB-3

(Patent Applied for)

MARKER BEACON RECEIVER

Available NOW...CAA Approved!

The MB-3 odds sofety ond cuts the fatigue faoctor of instrument, “on top” and marginal
weather flying. The MB-3 three-light marker gives accurate position fixes aleng rodio ranges
and ILS approaches by a distinctive colored light plus audible indication 1o identify the pare
ticular type of 75 mc marker facility the aircraft flies over. Becouse of its low weight and
small size the MB-3 is rapidly going inte service with personal, executive and airline aircraft,
Complete specifications and illustrated features of the MB-3 may be had on request,
Write for your copy and name of dealer nearest you — TODAY!

,7 Ll T ﬂ T ﬁ ll/ V[ [ Jr 10, - a _ BURBANK, CALIFORNIA

4 4 0@ 3 U R T O M A‘I.I’EHUE
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HIGH TEMPERATURE

SWITCH

AERONAUTICAL

ELECTRONICS
ENGINEERS

Unusual positions for grcduul:-c a2ro-
nautical er elecironics engineers in
Flight QOperational evalualion and
study work. Opportunily o progress
with expanding flight research or-
ganizafion. primarily engaged in
flight test and development of com-

mercial aircraft instrumentation and
flight conirol equipment.

INSULATED MOUNT  STRTET RS Y11 R

FOR TWO WIRE  RUTYEI(RITTTHER
INSTALLATION HEATERS

anturqa low thermal E."'.'I
mass giving fast ther-

mal response and has STRUCTURE

the ability to withs-

stand extreme under [WEHHE»'IT

or overshoots of tem-

perature, Performance IH"IE’I‘”“H

Posilion involves intimale association
with all phases of flight tesl activilies,
including preliminary study work,
planning of flight tests and analysis
of results. Unlimited opportunity for
proven by thousands technical advancement. Location is
of hours flight time on at MacArthur Airport near Sayville.

America's outstanding i Long Islend, 50 miles east of New
military aircraft., A precision thermal control York City.

manufactured to the most exacting standards
of instrumentation. AMC approved. Write
for complete data; inquiries on special prob-
lems invited.

Submit resume to:
Flight Reserach Dept.

CONTROL PRODUCTS - INC SPERRY
AR ST % HARMION. B ) GYROSCOPE CO.

DESIGMERS AMD MANUFACTURERS Box 218, Ronkonkoma, M. Y.

F THERMAL DEVICES
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saincd 10% over a vear ago to 10,210
tons.

> Miami  International  Airport  will
spend $250,000 on six air cargo build-
1ES.

> Mohawk Airlines has asked CAB to
transfer Colonial Airlines’ short-haul,
small-city  route stops to Mohawk if
Colonial merges with another trunk
line. Inter-city distances on  these
routes are even shorter than those of
the local service hne, executive wvice
president Robert Peach says.

P Northwest Airlines set some kind of
a record on a 15-hr., 56-min. Tokvo-
Scattle Stratocruiser flight that “arnived
m the U, §, before it left Japan.” It
left Tokvo International at 9:10 a.m.
Tokvo Time Sunday, crossed the In-
ternational Dateline and arnved Seattle-
Tacoma three mmutes earher on the
same dav, West Coast Time.

*Pan Amernican World Airways must
submit to CAB individual contracts for
“frec  transportation” connected with
all promotion projects during the next

| 12 months. This resulted from CAB
| inveshigation of “free” transport given

by PAA, allegedly in vielation of the
Civil Acronautics Act. PAA 1mmedi-
atelv lost a deal wath "Talon Zipper Co.
to Air I'rance because of CAB delav in

| approval—plans now to demand one-

day CAB decision on all proposals.

» Pioncer Air Lines has transferred its
order for five Convairs over to United,
making 55 for that airline by 1954.
Pioncer already has nine Martin 2-0-25
—first postwar feet for a local service

| lme. . CAB had refused to approve

1|:|h|||l-. p[mnh to Pioncer—an i
cation the Board would crack down on
Pioneer's mail pay rate 1if the company

| persisted in this expensive mvestment.

> Riddle Airlines, Inc., 15 the new CAB-

approved name of Riddle-Aviation Co.
certificated cargo line to Puerto Rico
and domestic nonsked.

P Trans-Pacihc Airlines has ofhcial CAB

permission to call itselt Aloha Airlime
or TPA Aloha Asrline, as it has been

| domng for two vears, TPA keeps also
| its legal name Trans-Pacihe Airlines,

owever.

| » United Air Lines November revenuce

passcnger-miles were up 9% over same
1|mnth last vear. . . . Companv won
1 court iight against the California Pub-

| ]L-L Utilities Commission claim that the

30-mi. L. A.-Catalina Island thght 1s
subject to state regulation. “A  sub-
hl"mti'll nmh'm] .+ . 15 over the high

15 amel 15 not within the State of Cali-

| huml, ’rh{ court ruled.
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SEARCHLIGHT SECTION

RESEARCH

AND

DEVELOPMENT

forge the KEY to America’s future in the AIR
take YOUR place . . . with GOODYEAR AIRCRAFT

The continued and steady growth of established research and development projects
presents a number of unusual opporiunities for outstanding and experienced men.

SCIENTISTS ENGINEERS DESIGNERS

Positions are available in our organization for qualified personnel in the following
fields:

® Electrical Systems ® Structures ® Stress Analysis
® Circuit Analysis ® Aerodynamics ® Flight Test

®* Analog Computers * Applied Mathematics ® Missile Design
® Servomechanisms ® Electronics ® Dynamics

® Test Equipment ® Physics ® Microwaves

Openings also exist for welding engineers, civil engineers, and mechanical engi-
neers with experience in metals fabrication; and for personnel with ability and
experience in technical editing, art, and motion pictures.

Positions are available at several levels, and inquiries are also invited from recent
graduates. Salaries are based on education, ability, and experience. Liberal salary,
vacation, insurance, and reftirement plans are yours if you qualify.

If YOU are interested in a secure future, write, giving full details, to
Mr. C. G. Jones, Salary Personnel Department.

-_'I—
Ty,
]

GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon Road, Akron 15, Ohio
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SEARCHLIGHT SECTION

ENGINEERS

We desire personnel of the highest caliber—experienced in the
field of airborne automatic electro-mechanical control equipment.

DESIGNERS-LAYOUT MEN

MECHANICAL DESIGN ELEGTRONIC
ELECTRONIC MECHANICAL
SERVO

This work deals with the manufacture and develop-
ment of highly complex equipment of the most ad-

vanced type in a new and e

ding division of an

established firm with 20 years of successful experience
in the precision instrument field.

We cife a few of the good recsons why you might like
to join our erganization . . .

SALARY increases are based on meril
and initiative—iwo weeks VACATION.
HOSPITALIZATION BENEFITS., GM'S
own INSURANCE PLAN—POSITIONS
ARE PERMANENT due to long range
manufacturing and developing pre-
grams—EXPENSES incident 1o Iinfer-
views and moving all absorbed by
company—HOUSING and LIVING
CONDITIONS among the best and fin-
est of any along Lake Michigan,

® We have a Junior Engineering Trainlng
Program of one year for in anced

engineering graduates. Oppor ty to be-
come acquainied with all phoses of
indusiry.

® For the convenience and direct use ol
sngineere in our Engineering Department,
wao have our own model shop whare high-
est skilled mechanics are employed.

® Educational opportunities for advanced
degrees available at U. of W., Marquettie,
Technical sngineering offered at Milwau-
kee Vocational School.

. . all inquiries anawered—writs or apply .. .
+ AC SPARK PLUG DIVISION

AIRCRAFT

Rotary Wing
Personnel

Project Engineer—
Blade Design

Designer & Laoyout
Men

Detailer I
Aero Dynamicists
Stress Analysts

Checkers

Challenging Mew High Speed
Aircraft

| Long Range C.A.A. Program
Liberal Employe Benefits

Apply Personnel Dept.

JACOBS AIRCRAFT ENGINE
COMPANY

750 Queen 5t. Pottstown, Pa.
Phone Pattstown 3000
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GENERAL MIOTORS GORPORATION

1025 E. KENILWORTH PL.

MILWAUEEE 2, WIS.

OPPORTUNITY

FOR

HYDRAULICS ENGINEER
IN

TULSA, OKLAHOMA

Qualified to Design
and Analyze Aircraft
High Pressure Hydraulica
Systems and Componenis

Administrative Abilities
Desired

Salary Open and Dependent

Upon Experience and
Ability

Direct Inquiry fo

]J. L. JOHNSON
Engineering Personnel Manaoger

s
i

3
=
B85, Eﬂif? =

DOUGLAS AIRCRAFT COMPANY, Inc.

Tulsa Division
TULSA, OKLAHOMA
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AIRCRAFT TOOL

OPERATION
PLANNING
DEPARTMENT HEAD

Must be thoroughly ex-
El perienced in aircrafl. Re-
sponsible for all of tool

ﬂ]""" and operalion planning,
;Ill | ligison on shop floor, wril-
i tool and eoperalion
W ~rowe shests. Preparation
. and maintenance of air-
H"[IIWJE plane parts list. Specilying
|||||||” and ordering of necessary
' tools. Planning incorpora-
l:::n of design changes.

e EEd @ oducti
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Tmm"” | Send complete resume jn-
e cluding education, experi-
mml'ml ance and salaries earned.

H“m'm' ' P-6314 Aviation Week
330 W. 42 5t. Mew Yoark 36,

' I“T N. Y. :
R B

T

BEPLIES Ror No, ) Addresy to office neareal poul
NEW YORK: 330 W, £3nd S, (36)

OCHICAGO: 520 N. Michigan Ave. (11)

BAN FRANOCISDO: 88 Post 8i. 1§}

POSITIONS WANTED

ATR PIIL]T—T"TEEi ntly emploved as Alrline

Capt. on DC’ Approx. 7000 hre.—age 29,
Will go m:.*n]ure—fmu.p.h ar domestie. 1'H
alwayas do my best. PW-6117 CAviation Weels

FERRY ANYTHING to or from West consl—
Mid-West and Alaska next slx months, for

| plane expense, return only, Comm. pllet all

land, sea. rotary, rates. Apt. 508, 535 Geary,
San Friancisco.

USAF pilot navigator. 1300 hr'- pilot. ASMEL;
I*I[glll-r_ Instructor: Instrument: ALE 1]‘-1.'!
11.1'5 civilian pilot. Military experience B-2
47, Age 27. Non-drinking. College III'RI‘]LI-'I.'-L‘
‘I-I arried. Fleasant personality, Excellent
worker. Seck permanent position. Love NYIng.
PW-6267, Aviation Week,

COMMERCIAL PILOT, Instruament Rating, age

29, marrled. 8000 Accident free hours in alr-
line on DCD and Catalino Amphibs; seeks posi-
tion executive pilot. Immediately available
Heply stating salary offered. Address Com-
mercial Pilot, Care Western Unlon, St. Joseph,

Michligan.

POSITION WANTED as alrport manager or

light school operator. Airline Captain, eol-
| lepe education fAfteen yra, experience in all
phasesa of civilian aviation., PW-6115, Aviation
Weelk,
FOR SALE

"188 Conversion Executive Twin Beecheraft,
Dual panel, Delux chairs. Soundproofed. New
axterior paint job. Now in corporate use. {Com-
plete spec. on request. Write Atlantic Avialion
Sorvice, Inc., Box 1709, Wilmington, Deal.

wew Aero Commuander for sale with immediate
dellvery., Absolutely new and never used,
Newly manufactured, Offered at regular list
price. Melntire Associates, 5068 N, Ervay,
Dallas,
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| AIRCRAFT CORPORATION

ELECTRONICS ENGINEERS
WANTED
SOUTHERN CALIFORNIA

Attraclive opportunities olfered to
Engineers experienced in and quali-
fied to design aircraft flush an-
lennas and radomes.

Complete modern facilities for labo-
ralory testing and evaluation avail-
able.

Salary dependent upon experience
and ability.

Contact Mr. ]. C. Buckwaller.
Chiel Engineer

L

DOUGLAS AIRCRAFT COMPANY, Inc.

Long Beach, Caolifornia

SEARCHLIGHT SECTION

Engineers -

OTHER TECHNICAL PERSONNEL

Needed

DALLAS, TEXAS

AERODYNAMICS CONTROLS

POWER PLANT WEIGHT CONTROL

ELECTRONICS LIAISON

STRESS ANALYSTS MECHANICAL

SERYO MECHANISMS MATERIAL PROCESS

STRUCTURES LOFTSMEN
ENGINEERING PERSONNEL SUPERVISOR

DRAFTSMEN

HOUSING AVAILABLE - TRAINING FACILITIES - PENSION PLAN
PAID VACATION & HOLIDAYS - GROUP INSURANCE
EXCELLENT WORKING CONDITIONS

]

ATTENTION BOX 6191
ENGINEERING DALLAS
PERSONNEL TEXAS

® sz RCRAFT CORPORATION

S

e R T TSR AT T

KEY DESIGN
POSITIONS

| ENGINEERS

[y Iayes I

HEATING AHD VENTILATING
POWER PLANT
HYDRAULIC

ELECTRICAL AND RADIO

FOR MEN WITH
AIRCRAFT EXPERIENCE
ALSO

POSITIONS OPEN FOR TECHNICAL
WRITERS AND ILLUSTRATORS.

Reply to Executive Engineer
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EXPERIMENTAL
TEST PILOT

Our Flight Test Section has immediate opening for an
experimental test pilot for the flight testing of high perform-
ance fighter awrcraft. Duties include carrying out all phases of
experimental and engineering flight testing, including per-
formance, power plant, stability and control, and contract
demonstration testing.

Applicant must have previous experience as an experi-
mental test pilot or be a graduate of the U. S. Navy or U. S.
Airforce Test Pilot Training School. Jet flight experience
required. Formal engineering training desirable.

If interested 1in further consideration for employment as a
test pilot with this thirty-five year old designer and producer of
U. 8. Military aircraft, submit letter of application outlining
flight experience and educational background to Engineering
Personnel Section, Chance Vought Aircraft, P. O. Box 5907,
Dallas, Texas.

CHANCE VOUGHT
AIRCRAFT
‘%ﬂazﬁs

Dallas, Texas
DIVISION OF UNITED AIRCRAFT CORPORATION
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A Pilot Writes to Santa

Dear Santa:

Here is my Christmas list.

e Approach lights. You know [ have wanted these for vears and vears.
tach Christmas vou bring bigger and faster airplanes; p::upk want me
to make lower and lower approaches, and I have less time to see where
to land. So I'll put this on top of my list and pray hard that the center-
line lights will soon be waiting at the airport fo F me.

e Runway lights and markings. For the same reason I need ap];mar:h
lights I need mnway guidance. Even if all runways were properly
pmn’md it would be a great help. With good lights, especially around
the threshold, 1 believe we all could land more safelv.

e Visible airplanes. The little flickering candles vou gave me for naviga-
tion lights many vears ago are no ﬂﬂﬂd any more, Santa. Even with
zood r:u:slght thev can’t be seen until it’s almost too Jate. And then
all you see is a bunch of blinks and vou can’t tell which way the opposi-
tion is going. Could vou get me some powerful, steady ones? Then
could you get me a big flasher—like police cars have—to put on top
of the rudder? This would make night flving safer. Also, what conld
you do to make airplanes more visible durm% the dav? Spotting
planes when the sun is out is almost an impossibility. T know this is
a difficult request to grant, but it sure would be worth an effort.

e Airborne radar. With daylight viewing cathode tubes no longer an
impossibility, 1 sure would like to have radar in my cockpit, Santa,
Then 1 could avoid those thunderstorms, the hail and ice, observe the
terrain and perhaps somedav even get a warning of proximity of other
aircraft,

¢ Airborne radar beacon. The ground radar is doing a good job these
davs, but without positive identification we are handicapped. I'm sure
vou have some of these on vour shelf. Could vou bring onc with vou?

e Weather observations, Since people keep saving that we have to flv
by these foolish weather minimums, how about a method of making
them more accurate? J".hnnnt half the time when I'm told an fllrpﬂrt
has a 1,000-ft. ceiling, I'm lucky to find 300; or if they say I can’t land
because it 15 .,D'[] [ can see the field from 2,000.

¢ Fireproof airplanes. Your new airplanes are nice, Santa, but gosh they
sure burn easy :md quick. Sometimes the pilots don't know about the
fire soon enough either. If you could give us better fireproofing it sure
would be wonderful.

¢ English language system. I'm sorrv, St. Nick, but 1 still can’t read the
NOTAMS. When I see BEBOP on the teletype I don’t know whether
to stay home or go dancing. Same is true of my traffic clearances; “via
Purple 4" confuses me. Why can’t they say “via Newark?” Taxiway
signs in plain English also would be appreciated. All the muysterious
little codes used in aviation certainly mntxjf: life difficult.

Some of the presents you brought me in other years are still in good
condition, Santa, and T want to thank you for them. Thermal deicing,
steerable nosewheels, VHF radio communications and pressurization
are among the nicest gifts I ever received. Some others like the auto-
matic feathering and reversing propellers, also are wonderful, except that
sometimes they don't work so well. If vou could make these more
reliable we would have one of the greatest gifts of all time.

I know vou can’t bring all these at once, Santa, but gee, I sure
would love to have them. Please do the best you can.

A Very Merry Christmas and Happy New Year
R. G R,

WHAT'S NEW

New Books

Jane's All the World's Aircraft 1952-
1953, compiled and edited by Leonard
Bridgman, 324 pages, :mludmg index,
profusely illustrated. Published in the
U §., Canada and South America by
McCraw-Hill Book Co., Inc., 330 W.
42d St., N. Y. 36; in Great Britain
h}-‘ Sampson Low, Marston & Co., Ltd.,,
25 Gilbert St., London, W.l. Price
$22.30.

One of the first reactions on getting
a new “Jane’s” is to see what news has
been dug up on Russian aircraft; there
is nothing sensational in this new vol-
ume, but then Bridgman sifts his
sources carefully.

Mention is made of experiments the
Soviet air force reportedly has been
making with four-engine TU-4s (B-29
copy) modified to carry a MiG-15 jet

]h!.'LI' under each wing leading edge
huspcnded from a girder-type structure.
There is a photo of a hitherto unseen,
unidentified single-engine biplane trans-
port apparently designed to operate in
and out of small fields.

[mmediatelv noticeable is the fact
that Jane's looks slimmer than previous
cditions, Rising production costs have
forced the editor to revise, for exam-
ple, presentation of basic airline data
s0 as to trim the fat yet keep the meat.
The aircraft and engine data sections
retain  their excellent presentation.
There are 573 illustrations, 311 being
new. In the aircraft section, the U.S.
takes 75 pages, Britain follows with
58 pages.

A new and helpful feature 15 refer-
¢nces in the indexes to all aircraft
describing in the preceding six vol-
umes.—EIB

Telling the Market

50-Year Index to ASTM Technical
Papers and Reports, 216 pages, avail-
able from American Society for Testing
Materials, 1916 Race St., Phila., Pa,,
price $6.

It is a detailed index to all ASTM
technical papers and reports (listing
author and subject) dealing with proper-
ties and testing of materials appearing
in ASTM publications from 1893
through 1950. Included are a number
of technical reports not credited to
specific authors.

Second Wind for Busy Aircraft is an
illustrated brochure describing com-
plete rehabilitation services for execu-
tive aircraft handled by the Greenville
Overhaul division of Temco Aircraft
Corp. Write the division at P.O. Box
1056, Greenville, Tex.
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A MESSAGE FROM THE PUBLISHER

With the coming of the New Year, Aviation Weck
will have a new Publisher, Robert W. Martin, Jr. IFor the
task of leading Aviation Week into new and larger arcas
of service, he 15 exceptionally well qualified. Bob has been
associated with me from the beginning of Aviation Week,
serving In many capacities, and has been intimately iden-
tiied with every phase of the magazine’s development.
Moreover, he has a long record of experience with aviation
gained prior to his association with Aviation Week, Bob
has many friends in aviation, all of whom, I am surc. wish
him well i lus new responsibilities.

Aviation Week's spectacular success has been describet
by some as a publishing phenomenon, As the founding
Publisher of Aviation Week, [ would like to take tlns oc-
casion to review briefly the history and growth of Aviation
Week — and to pomt out that the "1-:11: measure of success
which has come to this journal is “the very reason for the
appointment of a new Publisher.

Aviation Week made its first appearance on Mondan
morning, July 7, 1947 — scarcely a propitious time, as
some told us, for a new publishing enterprise devoted to
aviation, The confusion and depression which enveloped
aviation immediately following World War 11 seemed
enough to discourage even some of the most daring.

But, it seemed clear to us that aviation was on the
threshold of a new era — another turning point in its his-
tory. Technical developments then in progress and on the
horizon (some of which have since been advanced )
seemed certain to bring a new and bnlliant future for
aviation. It secmed even clearer to us that if our optimism
was to be even partially sustained, the industry would
both require and welcome a more comprehensive pub-
lishing service than any then available.

Under the stimulus of World War 1l aviation has
srown into one of the nation’s great industnes; and, with
this growth, it has acquired many new and strange prob-
lems. Now the aviation executive’s frame of reference
must include far more than design and production. Now
he must deal with such typical big business problems as
labor relations, taxes, finance, diplomacy, and regulation
— to say nothing of a flood of new technical develop-
ments, such as atomic energy, rockets, high Mach num-
bers, and avionics, to mention a few. This, we reasoned,
called for a new and unique publishing service.

Thus it was that, basing our decision more on faith
than on good advice, Aviation Week was born. That our
faith has been generously rewarded is now clear.

Behind every successful publishing story lies the loyalty
and enthusiasm of the publication’s readers. Aviation
Week now has the largest circulation of any aviation bus-
NEss Magazine —NOW Over 40,000 — paid circulation at a
subscription price of $6.00 a year, the highest in its held.
What is more important, the number who renew their
subscriptions each vear has increased steadily to the cur-
rent all-time high of 60.5%, — the highest renewal rate of
all paid circulation aeronautical publications.

Yet Aviation Week has not sought mass circulation. It
is not a magazine for the aviation fan. From its beginning,
Aviation Week has always insisted that it deliver to 1ts
advertisers the most effective audience possible. Through
self-imposed controls, subscriptions have always been re-
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stricted to persons with a known commercial or profes-
sional mterest i aviation.

Thus it is no mere accident that 3,249 pages of adver-
tising have appeared in Aviation Week during this yea
of 1952, This substantial volume of advertising now places
Aviation Week among the 20 largest magazines published
in the United States.

This spectacular growth m circulation and advertising
has been possible unh because of an equally spectacular
editorial performance. Editor Robert H. Wood has as-
seimbled what 1 believe to be the largest and most compe-
tent staff in aviation journalism. Under lus direction, this
staft works full time and exclusively on Aviahon Week.
And he has supplemented this staff with an imposing
array of on-the-spot correspondents m all U. 5. aviation
centers, as well as 74 countries overseas, plus the wire
services of Associated Press and United Press.

Naturally, I like to think of these facts as representing
somne measure of Aviation Week's success. To this must
be added, of course, the success of the several corollary
aviation activities in which our Company 1s engaged. lo
mention a few, there is the Airport Directory, now enjoy-
mg a record rate of uscfulness as a result of its accuracy
which, in turn, is a result of the tremendous amount of
work put into its airport descriptions. Aviation Week
maintains a graduate fellowship at the Massachusetts In-
stitute of lLL!IllU]{}”‘-.' for advanced study in the field of
Aeronautical Lné,:m,umg So far, this fellowship has seen
one promising young acronautical engineer through his
sraduate work; another one through his first year. Aviation
Week is also the donor of the Air Safety Award presented
annually by the Flight Safety Foundation.

So it is that Aviation Week, like the field it serves, has
become big in its own right; so big, in fact, as to require
a Publisher whose full time and attention can be devoted
to the task of properly discharging Aviation Week’s
responsibilities to its readers and capitalizing on its oppor-
tunities for greater service,

There will be no change in the editorial policies of
Aviation Week as a result of this change in Publishers.
Bob Martin was selected for the job because he has been
familiar with our editorial policies and objectives since we
commenced publishing. Whatever success has come to
Aviation Week has been the result of its editonal per-
formance.

[ would be less than human if I did not say that Avia-

tion Week'’s success has been a tremendously gratifying
experience for me; that to pass the reins to another at thls
high point has been a difficult and regretful decision. But,
[ have other tasks to perform, with constantly increasing
demands upon my time. So, I have asked Bob Martin to
take over Aviation Week because it needs him, and be-
cause | want more time to devote to the other McGraw-
Hill journals for which I am responsible. They, too, are
growing.

Aviation Week will never be out of mind. Nor will 1t
be out of sight. The other McGraw-Hill publications 1
serve also have many important aviation interests. Con-
sequently, to my many friends in all parts of the aviation
field this is by no means a “goodby.”

—Robert F. Boger.
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GREAT NECHK, NEW YORK

GYROSCOPE COMPANY

DIVISION OF THE SPERRY CORPORATION

CLEVELAND

e Sperry research engineers are
seeking solutions for tomorrow’s flight
control problems while they develop
new wavs to better the performance of
control equipment currently flying.

> This analog computer is duplicat-
ing flight conditions of a new high-
performance jet bomber being “Hown™
automatically by the Gyropilot™ fRight
control. Here, for istance, a Sperry
engineer checks the performance of the
airplane and automatic pilot during
the bombing run.

NEW ORLEANS.~~BROOKLYN = LOseANGELES « SANUERANCISCO
IN CANADA -—SPERRY GYROSCOPE COMPANYIOF CANADR,
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»e In test after test —in laboratory
and its great Flight Research Center,
MacArthur Field. Long Island—Sperry
flicht controls are continuing to prove
their capacity to maintain stable all-
weather flight in jet. propeller-driven.
rotary-wing, lighter-than-air and
pilotless aircraft.

> For 40 vears Sperry has been
working continually on flight control
problems. With this wealth of experi-
ence to build on. tomorrow’s problems
are being met by today’s research and
engineering.
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Target Plane Completely ESNA-Fastened

TAIL SECTION
ASSEMBLY

MAIN WING
FITIING Wl

Model OQ19D —KD2R3

CATAPULT
FITTINGS

Pilotless, rai':~ entrolled target plane of the
200-knot class m:ai. actured by Radioplane
Company of Vun Nu s, California, 12" 3”
long with a wing span of 112" and used by m—
the Armed Services for gunnery practice, it 3 .
climbs at the rate of 3000 feet per minute, - .
performs evasive maneuvers in response to
remote controls and parachutes back to earth
for recovery.

PROP HUB @
NUTS E

Specified on every structural bolt,
AN-approved Elastic Stop Nuts
hold tight against stress and vibration
. . . assure simplified field maintenance.

ELASTIC STOP NUT CORPORATION OF AMERICA
Dept. N 20-1225, 2330 Vauxhall Road, Union, New Jersey

Only ESNA manufactures a complete line of all types and sizes of Seli-Loeking Nults.



