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A PLOT OF AIR HISTORY - .- The U.S. Navy tracks aircraft

on a transparent board as radar reports their positions. Plot the most
famous Navy and Marine fighter planes as reported by history, and

Grumman aircraft fill the board.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION
BETHPAGE LONG ISLAND NEW YORK

ALSDO O F T HE ALBATROSS IRIPHIBIAN AND S22 -1 SUB-KEELLER




Nose cone or waist gear box mounting

Sundstrand

Constant Speed

Drive

{Right] ""Sandwich-
Type'' Drive — ox-
tremaly compac! for
maunting in noLe cone,
oratheraveilable pod,

[Lefi) “"Poackoge-
Type' Drive—
can be strut ar
brocket mounted
in line with pawer
take-off pad.

[Left] ""Cartridge-Typa"
Drive — maounls
within engine
gear box.

AIRCRAFT AND INDUSTRIAL
LATHES

Versatlicy of application 1s a prime requu-
site of roday’s aircratt accessories. kEach
new airplane, each new engine presents
new problems in the integranion ot 2
Constant Speed Drive which will best
suit the apphcation

To meer varying requirements, Sund-
strand engineers have evolved three basic
ty pes of Constant Speed Drnives: the
Package type, the Sandwich type, and
the Cartridge type. These three basic
ty pes can be adapred to many model con-
hgurations which permit apphicanon o
the nose cone pad, a gear box pad, or

SUNDSTRAND ‘

HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS AND VALVES

How Sundstirand helps solve design problems

integrally with the engine gear box,
To allow turther flexibilicy ot applica.
pon Sundstrand Drnives are now being
designed to utilize the engine o1l system,
When required in other applications, an
i.:ll!lf.'|1l;_'i|-.l.l'.'1I[ 11 System 15 !1r|r'n.'i-i_r_u|.
These are examples of Sundstrand’s
conrnburtion to solving design I.'1.rl.'l|'l|{_'|'.'l"-i
involved in the insrallanon of 4 consrant
frequency a-¢ power system in the modern
14|r]*-l.1:11.- Any time you Can use Sund-

strand’s know-how™' |1=.|:|: solve vour

d-C power generaron E'J!":Jl'-lr_':lll. teel free
to call upon us,

SUNDSTRAND
AIRCRAFT
HYDRAULICS

SUNDSTRAND MACHINE TOOL CO.
HYDRAULIC DIVISION, ROCKFORD, ILL.

* OIL BURMER PUMPS * AIR SAMNDERS

# MILLING, BROACHING AND SPECIAL MACHINES # BROACHING TOOLS = MAGNETIC CHUCKS

THE NEW DOUGLAS DC-7

Here's the big, handsome, DC-7 — Douglas’
latest commercial airplane, This picture
shows off the power packages built for the
DC-7 by Rohr...world's largest producer
of ready-to-install power pockages for
both commercial and military planes. In
addition, Rohr Aircraftsmen currently are |
preducing more than 25,000 different
parts for all types of oirplanes.

|

WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES

H
r

AIRCRAFT CORPORATION CHULA VISTA AND RIVERSIDE CALIFORNIA




ERADE MK

SERVES IN
NAVY’'S HUP-2

—rhiﬁ right angle drive is part of
the control system for the fuel
shut-off valve. ANGLgear is often
the choice when compact design
and high capacity are required.
These qualities make it a favorite
among designers—specified equip-
ment in many aircraft.

Model R-300 is rated at 1/3 hp
at 1800 rpm—Maodel R-320 at 1 hp.
Both models have hardened gears
and ball bearings, are lubricated
tor lite. Both are made with 11
ratio and with 2-way or 3-way
shalt extensions.

ANGlLgears are described fully in
the LA.5. Aeronautical Engineering
Catalog. Refer to this publication

for complete information, or write
us direct.

=S IRBORNERS
ACCESSORIES CORPORATION

1414 Chestnut Avenue
Hillside 5, New Jersey
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MOST WIDELY USED CONTROL BEARINGS

Now Fafnir Control Bearings have load ratings that
reflect actual operating conditions. Re-evaluation of
load ratings by a new and improved formula greatly
extends the field of application for this first and
leading “family” of wvital aircraft control bearings.

If you are a veteran aircraftc
designer, you'll recognize this ad-
vance as one of several made since
the "K Series” was introduced in

FAFNIR

get “‘green lz;g/ot” for
tomorrow’s
aircraft czpplz'catz'om

§ T Hm._h'“' _L‘.'..- -—— - - - 1-|
i - i T ! '

of 1=
3 P o
L] L . 'I'..l" -

... advantages
of teamwork
that stays

“on the ball”

Fafnir patented Plya-Seals.

The creation of new aircrafc bearings act Fafnir is
never regarded as the end of a job . .. just the beginning.
Through continuous research, experimentation and col-
laboration with aircrafc design engineers, Fafnir kzeps
“on the ball” with bearing devel-
opments and improvements.
That's why Fafnir continues to
get and to welcome "tomorrow's

1933. Only a few years ago, it AIRCRAFT B_ EARINGS jobs"” today. The Fafnir Bearing

was redesigned to take the famous

£S5 8N Company, New Britain, Conn,
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@}ﬂ and production techniques and in scientific laboratory control.
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70':9&;?# for the aircraft industry today demand the utmost in engineering
This massive

@ complicated landing gear component, weighing over 400 pounds, is typical of
{’Wﬁ Wyman-Gordon's forging contribution to the ever-growing progress in aircraft
[:M design. Incrankshafts for the automotive industry and in all types of aircraft for-

@) gings. steel and light alloy, Wyman-Gordon has pioneered in the development
lf’y of forging "'know-how''—there is no substitute for Wyman-Gordon experience.

L-'I'fy /I-’-E’ jﬂ'ﬂ!‘.]

WAYMAN-GORDON

FORGINGS OF ALUMINUM
S \WORCGESTER,
HARVEYFILLINOIS
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NEWS DIGEST

Domestic

Sikorsky 5-56  twin-engine Marine
assault helicopter was aitborne for the
birst time Dec. 18 and made a low-
altitude flight of about 15-min. duration
Dee. 21. The copter has a five-blade
mamn rotor and a stub wing to unload
the rotor during high!-‘.p{!l'ul torward

flight.

Failure of a portion of the turbine in
the No. 2 Wright Turbo Compound en-
gine of an American Airlines DC-7
during start of takeoff Dec. 21 caused
the flicht to be canceled. The turbine
failure set off the transport’s Aire warn-
ing svstem, and the pilot halted the
plane with brakes and reversible Props.
There was no visible fire. All 59 passen-
gers and hve crew members were evacu-
ated. The DC-7 had been delaved two
hours prior to takeoff because fire warn-
mg svstem in the No. 3 engine did
not respond to preflight tests. A
Wright Aeronantical ﬁ;]rﬂ-.c sman  de-
clined comment on the incident, but
sald company engineers were investi-
sating.

United Air Lines gives strong backing
to a new ::,T'-n:“m. wavelength (C-band)
over older 3-cm. (X-band) for use in
airtborne weather warning radar. This
hrst  official company statement on
UAL's evaluation of tests of an experi-
mmt:l RCA radar confirms an Avia-
rioN WEEK prediction (Sept. 28, p . B4).
Detailed UAL report on the mdﬂr 15
expected within a month.

New overseas flights from Detroit and
Chicago to London will be in: gurated
by Pan American World Airways Apr.
30, flying Douglas DC-6 transports on
the m:cLh service. PAA plans to ex-
pand routes from the Midwest cities
next June with flights to Prestwick,
scotland; Hamburg, Germany; Copen-
hagen and Stockholm.

Record traffic of more than 3 million
passengers is predicted by Trans World
Airlines for 1953, topping last vear's
total by higher than 209%. TWA re-
ports preliminary figures indicate an in-
crease of nearly 24% in revenue pas-
senger miles, with tourist services

being credited with the sharpest climb
of 103.3%.

William B. Ziff, 55, pioneer aviator
and board chairman of Ziff-Davis Pub-
lishing Co., died last week in New York,

Vice Adm. Charles E. Rosendahl
(USN Ret.), long-time proponent of
dirigibles, believes the atomic power-
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Eisenhower Awards Aviation Trophies

President Fisenhower (second from right) chats with P&WA executive engineer
Leonard 5. Hobbs (second from left) following presentation of top aviation awards
for 1953 at the Wright Memorial Dinner in W ashington, D. C., Dec. 17. From
left to right: Dr. Leslie Bryan, University of Illinois, winner of the Frank C. Brewer
Trophy for aviation training and education achievements; Hobbs, winner of the

Collier Trophy for his work on the J57

National Aeronaubic Assn.:

turbojet;: Harry Coffey, president of the
Eisenhower, and Rep. Carl Hinshaw, winner of the

Wright Brothers Memaorial Trophy. (Story on Wright Dinner on p. 16.)

plant and titanium may rekindle interest
in lighter-than-air craft. He envisions
the airship as most prthFl] for lifting
heavy nuclear engines and isolating
crews from danger of radiation. Rosen-
dahl told the New York Chapter of
Aviation Writers Assn. he believes light-
weight titanium can replace fabric as
covering for airships to increase their
strength.

Aviation gas lead content 1s being cut
from 4 to 5 cc. bv Esso Standard Oil
Co. in fuel grades 91/98 and 100/130,
a move intended to reduce lead fouling
cttect.

Financial

McDonnell Aircraft Co., St. Louis,
reports peak backlog of $528 million,
expects this production volume to in-
crease its work force by approximately
5,000 persons within the mnext 18
months.

Emery Air Freight Corp., has de-
clared a semi-annual dividend of 10
cents per share, pavable Jan. 4 to stock-
holders of record Dec. 11.

International

First Hawker Hunter Mk. 2 to roll off

assembly lines at Armstrong Whitworth
Aircraft’'s Coventry plant has completed
flight tests.

Uri Michaely, Israel’s director of civil

aviation, 15 looking over U. S. helicop-
ters during @ three-month study tour
sponsored !n [uternational Civil Avia-
tiom Hrnmi?]h:m Copters would be
used for spraving purposes, Michacely
Rl VS,

Trans-Australia ~ Airlines  reports a
profit of approximately $307,000 for its
last fiscal vear, compared with a loss of
5167,000 during the previous 12-month
period. Gross revenues for the year:
mor¢ than %16.5 million.

Bristol Tvpe 173 twin-engine, twin-
rotor helicopter has com J]LtLd a series
of tests on the HMS F agle, Britain's
largest aircraft carrier. PIIIIJHHL of the
’rr:ll was to collect data on copter be-
havior under varving conditions of deck
motion. Tests were made by Bristol
Aeroplane Co. for its own information,
with the Roval Navy acting as a co-
operating agency.,

Air trafhe transactions put through
International Air Transport Assn.’s Lon-
don clearing house set record totals of

23,684,000 in September and $%23,-
625,000 in October, IATA reports.
Cumulative turmover during the first
10 months of 1953: $201.670.000.,

French civil aviation development
will require new investments totaling
approximately $371 million during the
next five vears, reports Rene Lemaire,
secretary-general for civil and commer-
cial aviation in France.



Another SCHWEIZER
PRODUCTION
ASSIST*

VERSATILE
PERFORMANCE

KAMAN HOK-1, the newest Navy high-performance heli-
copter is designed for general utility service and converts
to an aerial ambulance. Schweizer Aircraft Corp. gives

Kaman a production assist in the building of this most

versatile helicopter.

The Schweizer reputation for quality standards, produc-
tion ability and the facilities for both sub-contract work
and the manufacture of Schweizer’s internationally fa-
mous sailplanes is widely recognized and relied upon.

When you need a production assist . . . call on Schweizer.

*Other SCHWEIZER Production Assists for Bell,
Grumman, Republic, Fairchild, Link, Stanley, etc.
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;mgﬁ SCHWEIZER AIRCRAFT CORP.
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U.S. Jet Fighters
Caught on the Wing

These spectacular action photos of the new USAF and Navy jet
fighters show four-plane North American F-86 aerobatic team,
the Sabre Knights (below), working on a loop in close diamond
formation; first view of a Republic F-84F Thunderstreak (top
right) being boosted skywards by four powerful rocket assist
takeofft umits under the plane’s belly, and a Chance Vought
F'7U-3 Catlass (lower right) coming in for a landing with wing
slats open and Vaype carrier arresting hook lowered.




By testing motors at 65 F helow zero

G.E. gives you more for your motor dollar

Aircraft motors must be dependable for they
operate vital equipment such as bomb-bay doors,
gun turrets, radio tuners, and wing flap controls.

In this cold chamber at G.E.’s Specialty Com-
ponent Motor Department, Fort Wayne, Indianaﬂ,
aircraft motors are “frozen" for 72 hours—at b3
degrees F below zero. Then, each motor must start

and operate satisfactorily.

Used to test motors and to detect your special
problems of cold weather aircraft operation, this
cold chamber typifies the engineering thoroughness

at G.E.—the resourcefulness that helps build
better quality aircraft motors for you.

When you have a tough aircraft motor applicaliun
problem, remember that General El;f:jt(l: has the
experienced engineers and testing facilities to help
yOu.

For complete information on G-E Specialty Com-

ponent Motors and engineering assistance avail-
able, contact your nearby General Electric Ap-

paratus Sales Office. General Electric Company,
Schenectady 5, N. Y. 704-19

9&% f{ﬁfzz/ézz/jarz/z, confibrce vn —

GENERAL

ELECTRIC

WHO'S WHERE

In the Front Office

J. Kneeland Nunan is new president of
Consolidated Vacuum t{][iﬁ.. Rochester,
N. Y., subsidiary of Consolidated Engineer-
ing Carp

Robert H. Hemstein has been elected
vice president-trafhe and sales tor Bonanga
Airlines,

Matthew ]J. Betley has been appomted
VICE prm:lc:nt and eeneral MAnager of
Aerogquip Corp., Jackson, Mich.

Gale M. Deam, onctime fnancial and
management consultant at Lockheed Aun-
craft Corp.. has become secretary-treasnrer
of Resin Industries, Santa Barbara, Calif.

Changes

Frank Sharpe s new general sales man-
ager for Eastern Air Lines.

Dennis ]. O'Connell has been appointed
manager of A, O. Smith Corp.’s Landing
Gear Division, Teledo, Ohio.

Douglas Knowles, former chief engineer
of Avro Canada’s Gas Turbine Division, has
joined Continental Aviation & Engincer-
ing Corp. at Detroit as assistant manager
of the Turbme Division.

C. T. Reid has become director of public
relations for Grand Central Aircraft Co,,
Glendale, Calif.

Laurence H. Flora has been promoted to
sales director for Tinnerman  Products,
Cleveland. Edward E. Griger is new sales
'[I'I.'I]]:'lg':..'[.

H. Arthur Hook, longtime airport special-
15t for CAA, has joined Poreira & Luckman,
Los Angeles and New York architects-
engineers, as chief of the airports installa-
tion department.

M. J. Rudick las been promoted to
sipervisor of structures materials for Chance
Vought Aircraft, Dallas. Other changes:
H. ]J. Stack, chief industrial engineer, and
R. H. Lundberg, assistant chief industnal
CngImeer.

Bruce H. Schwartz s new chief enoineer
of military products for AC Spark Plug's
Milwaukee and Flint, Mich,, plants.

Philip . (' Brien has been appointed wage
and salarv  admumstrator for Kaman  Air-
craft Corp.’s industrial relations depart-
ment, Bloomheld, Conn. Also promoted:
Eugene F. Flynn, emplovment manager:
George B. Bullard, Jr.. supervisor of indus
trial engineening, and 1. L. Katz, supervisor
of material section.

Honors and Elections

W. A. Patterson, president of United
Air Lines, has been appointed by President
Eisenhower to the Commission on Judicial
and Congressional Salaries.

Gordon W. Reed, board chairman of
Cilass Fibers, and Harry O. King, a director,
have recenved USAF's award for meritori
ous civilian service for “outstanding services
as special consultants,”

Wilbur L. Morrison, executive vice presi
dent in charge of Pan American World
Airways Latin American Division, has been
honored by PAA for 25 vears of service,
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INDUSTRY OBSERVER

» I"irst production model of North American Aviation’s F]-3 with a Wight
J65 Sapphire engine has flown at Columbus, O. The Navy model has the
old-stvle slatted leading edge rather than the new 6-3 sweptback wing of
the 1°-861.

» Douglas Aircraft's proposed turboprop powered C-133 transport still 1s
on paper, according to a company spokesmun. The project still is classified,

» General Electric is expected to make a bid to enter the interceptor hre-
control field, currentlv dominated by ITughes Aircraft Co. and Westing-
house's Air Arm Division. GE has been quictly flight testing a completely
automatic (closed-loop) svstem for several vears.

» USAI's C-124B Globemaster powered by four Pratt & Whitney Aircraft
1'34 turboprops is expected to make its first flight at Douglas’ Santa Monica
plant before the end of the vear or shortly thereafter. C-124B is considered
a prototype for the C-133.

» Marcel Dassault NMystere 2 with the Sneema Atar 101D turbojet is show-
ing supericr performance to the Mystere 4 with Hispano Tay, say I'rench
sources. Power increases in the Atar compensate for the higher drag of the
older Mystere 2 design, Atar 101D is currently rated at 6,600 b, sea level
static thrust without afterburning.

» American Airlines reportedly is having difficulty meeting its less-than-eight-
hour nonstop transcontinental schedule with its new DC-7s because of power
drop when the Wright Turbo Compound engines are leaned out to cruise-
fuel-consumption. This forces pilots to fly 2,000 ft. lower than the 23,000
ft. originally planned. Another factor is strong winter winds, AA says it is
working with Douglas and Wright to find solutions to the problems.

> Bocing B-47s will completelv replace B-29s and B-50s in Strategic Aar
Command’'s medium bomber wings by the end of 1955, according to Air
Force Secretary Talbott. B-52s5 will be replacing the B-36 as the USAF
inter-continental bomber by 1956.

> Convair's Forth Worth Division is adding a beefed-up main landing gear
to the B-36, and the plane has been designated the B-36]. The plane will
carrv a heavier bomb load and the gross weight 1s more than 400,000 Ib.

» Construction of a de Havilland jet Comet simulator 1s still in the talking
stage between Civil Acronautics Administration and Curtiss-Wright Corp.
CAA proposes to istall the simulator at its Oklahoma City aeronauhical
center to familiarize its technical and international stafts with Comet oper-
ation prior to the advent of jet transportation in this country. C-W has
built such a simulator for British Overseas Airwavs Corp. under license from
de Havilland.

> Renewed effort by the British to put the Gloster Javelin, delta-wing night
Aighter, in the joint aircraft program for off-shore procurement has delayed
progress on the fiscal 1954 program. It was rejected in the fiscal 1953 pro-
gram. Italy, now producing the F-86K, wants to manufacture U. 8. aircraft,
teeling that British factories are almost as vulnerable to air attack as conb-
nental factories and that it is advisable to equip European forces with U, §.
aircraft.

> Watch for Eclipse-Pioncer to announce a radically new autopilot, the
PB-ZU), designed specihcally for highspeed jet transports. Design is rumored
to feature accelerometers instead of the commonly used gyroscopes.

» Clearance for 3,700-hp. military rating on Turbo Compound engine has
been received by Wright Aeronautical Division of Curtiss-Wright Corp.
Highest previous announced rating was 3,500. A company spokesman said
that weight-horsepower ratio is now 0.92 Ib/hp.

»Sncema Vulean turbojet is expected to reach 11,000-1b. sea level static
thrust rating by the end of the year. The French single-compressor engine,
which delivered 9,900 Ib. thrust during its qualification tests, is in the
pre-production stage now. Quantity production is expected early in 1955,
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Newer Look?

Some airpower leaders on Capitol Hill aren’t satished
that the new Joint Chicfs of Staft have gone far enough in
concentrating on airpower and cutting back on surface
forces in their “new look™ defense program.

They plan to challenge the Administration with its
own ar;umcnt cconomy. They complain that the Ad-
ministration, in its efforts to make the armed services
“efficient,” is overlooking I]U‘i‘-lhl]lhﬂ": of ﬁharplv cutbing
defense spending by :;]Lu]npmrr “eftective” forces and
cutting deadwood,

Thev say the taxpavers now are supporting two Defense
Departments—one to wage a seccond World War II and
the other to wage an entirelv new tvpe of war.

American Airlines’ pruldcnt C. R. Smith expressed
the thoughts of the dissidents in his recent Tulsa speech:
“An increasing number of thoughtful men are swinging
to the belief that there is mmcthmﬂ wrang with our
prevailing approach to strategy, with its Emph asis on
surface weapons.”

A changed approach, he said, would enable a I-nulhion
personnel “cutback and a $10- I:-ﬂhunvi vear budget redue-
tion. This would mean a Z2.5-million total military
strength and a S25-billion .mmmi budget. The Admin-
1atr1I:|m1 s program is understood to mean an eventual
reduction to 3.1 million personnel and $352-billion or
$33-hillion budget.

Symington’s Converts

Air Force's former Secretarv, Sen. Stuart Symington,
has won new support during the congressional recess for
his airpower fight with Defense Secretary Charles Wil-
son. One outstanding convert: economy-mmded Sen,
Paul Douglas who ﬁu]}‘pnrh{] the Wilson program and
was one of the handful of Democrats who voted against
proposals to restore Air Force monev this vear. Douglas’
cnnuncnt

“I now publicly confess that T was wrong and that
Symington was night. I made the mistake then and 1
promise that T will not make the same error asain. i

Count on Symington to confront Wilson with his as
surance that no combat planes would be elimmated from
the USAF program and his subsequent cancelation, after
Congress adjourned, of 748 combat aircraft.

Machine Tool Program Laas

The program to develop a broad mobilization base with
a machine tool reserve 1s dragging. Defense Secretary
Charles Wilson, cool toward the program, hasn’t vet re-
leased anv of the $250 million approved this vear by
Congress to launch it.

Air Force's list of requirements were submitted several
months ago. But Wilson directed a review and this
won't be completed by Air Materiel Command until the
first of the year.

The Vance Committee recommended a $500-million
outlay the hrst vear to start the program and similar
amounts in succeeding years to sustan a machine tool
reserve.

Wilson r{:pnrtr:dh vetoed the program and the 5500
million included in the Truman military budget was
reinstated by National Security Council.

Senate Military Appropriations Subcommittee, headed
by Wilson’s home-state senator, Homer FErEn':nn halved
the fund after Wilson testified he didn’t know “whether

Washington Roundup

| will need all that monev” and that he didn’t know
“exactly what machinery we will spend it for.”

ODM vs. USAF

Top officials of Office of Defense Mobilization don't
share Air Force’s enthusiasm to increase vastly titanium
production, They feel USAF and aircraft manufacturers
are making a vain try to telescope a 50-vear project into
a few vears, They are particularly irritated with Brig. Gen.
Kern Metzger's suggestion that USAI's titanium require-
ment mav reach 100,000 tons a vear in a few vears. The
cost of this would be %5 billion a vear., or about half
USAT’s total current budget of S11 billion, according
to ODMNI spokesmen.

Senators Object

Returming senators indicate that the coming session
will be Umtmur%]'ﬂ on civil aviation matters:
e Sen. Edwin Johnson, top Democrat on the Senate
Commerce Committee, will insist on a federally inanced
airport program and challenge the Administration’s plan
to abandon it. The program “should be of national SCOpe
and not a hit-or-miss local propesition any more than
roads development, he argues,
e Sen. Pat MceCarran, top Democrat on the Senate's
Commerce Appropriations Subcommittee, critical of Civil
Acronantics Board’s decision authorizing nonskeds to
transport mail, has demanded hearings. He referred to
the action as “an unwarranted extension of . . . burgeon-
mg power-grabbing philosophyv” and wants legislation
spelling out policy on irregular operations.

Budget Bureau Undercuts

Although Commerce’s Underseeretary Robert Murrav
il uﬂmr Republican chicfs "I‘-.';]::]Hﬂﬁﬂh? are tmmmnﬂ
budgets, thev are not going far enough for Budeet Bureau.
With few w:t]:lhnnt- Budget Burean has been making
reductions in dr:p'wtmu:nt and agency proposals, including
a S4-million cut in Commerce's proposal for Civil Aero-
nautics Administration salaries and expenses for fiscal
1955, making it S92 million. The hscal 1953 allocation:
5143 million.

Civil Defense to USAF?

The recommendation to put Federal Civil Defense Ad-
ministration i Defense Department doesn’t have much
stcam behind it. It was recommended in the Temple
University studv, directed bv the universitv's president,
Robert Johnson, in which Milton Eisenhower, Pennsyl-
vania State University president, and ODM director

Arthur Flemming participated.
Air Force doesn’t want rmpmmhlhh for administering

an essentiallv civilian program and is stronglv opposed.

Guided Missile Tangle

Interservice differences have delaved completion of an
cvaluation of the guided missile program being made bv
a team under the chairmanship of Trevor Gardner, special
assistant to the Secretarv of the Air Force for Research
and Development. Gardner hopes to get a unanimous
report to the Office of Secretary of Defense by mid-
January.

—Kathenne Johnsen.
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DEATH OF ‘!L BOMBER: Nike missile (arrow, left photo) streaks towards B-17; di:'si:rms it {phnl:ﬂ nght}

U.S. Unveils Defensive Missile System

NIKE BATTERY at White Sands, N. M., with one missile being boosted skyward.

AVIATION WEEK, December 28, 1953

® Army Nike rocket rides
radar beam to target.

® But range is only 18 mi.
from site of launching.

I“irst complete U. 5. guided missile
weapons system to emerge from ofhcial
sccunity restrictions was revealed with
Army announcement of its mPLrsﬂnm
Nike anti-aircraft rocket.

Indications that the Nike also 15 one
of the first missile weapons systems to
achieve a workable degree of technical
reliability  stems from the followi ing
Army staternents:

o Nike missiles have successfully inter-
cepted and destroyed B-17 bombers fly-
ing at altitudes up to 30,000 ft. under
test conditions at White Sands Proving
Ground, N, M.

® Present configuration of the Nike sys-
tem has been committed to sizable pro-
duction.

» Nike systems will be installed in the
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NIKE ON LAUNCHER. Note booster.

near future as part of the inner air de-
fense of kev American cities. First Nike
system 1s carmarked for Ft. George
Meade, Md., for defense of Washing-
ton, D, C.

T'he Nike system was developed dur-

g eight vears of cooperative eftort by
Army Ordn: ince Corps, Douglas Air-
craft Co., Bell Telep }mm Laboratories
and the Western Elcctric Co. Douglas
15 now manufacturing the missile and
its components, while Western Electric
15 building the intercept and control
svstein.  Both firms are relving on an
extensive network of subcontractors
located in 21 states.
» Delta Fins—The Nike is a liquid-
fueled, anti-aircraft rocket that operates
at supersonic speeds and can be guided
during its flight. It is about 20 ft. long,
12 in. in diameter. It has three sets of
four delta fins spaced along the missile
bodv for guidance. The forward fins are
for steering and the aft fins for stability
control,

IFunction of the third set of fins was
not explained by the Army. The Nike
bodv contains an explosive warhead,
euidance equipment and the rocket
propulsion system.

Nike is fired by a remotely controlled

launching system and gctﬁ its  initial
impetus “from a booster rocket that
drops off when the missile attains its
operational speeds.
» Beam Rider—The Nike guidance sys-
tem consists of radar equipment that
detects and tracks approaching targets,
fires the missiles when targets come
within range. Missile is guided bv a
beam-rider svstem to intercept the tar-
get where its warhead explodes. War-
head is safetied so that it can onlv ex-
plode in flight.

The WNike system is one of three
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anti-aircraft missile weapons svstemns
currently under development by De-
fense Department. Navy has the Terrier
system with Convair being the prime
missile manufacturer, while USAF is
sponsoring the Bomarc svstem devel-
oped by Boeing Airplane Co.

Army is counting heavily on the
Nike system to rtphcc its anti-aircraft
euns for the air defense of fixed installa-
tions. However, the Nike system is con-
tained in air-transportable vehicles and
also can be used with troops in the field.
» Inner-Area Defense—Military observ-
ers pomt out that the Nike system is es-
sentially an inner-target-area  defense
svstemn because of its relatively limited
range. It can reach out only about 18
mi. from its launching sites, which
gives it an extremely short period of
attack before high-altitude bombers
make their drop of even conventional
bombs. It is extremely doubtful if the
Nike would be effective against bombers
launching air-to-ground missiles.

Army has tested Nike successfully
against B-17 bombers and also states
othcially that the missile “can out-
maneuver bombers, fghters or trans-
port planes.”

Current configuration of the Nike
missile offers several clues to control
problems encountered in guidance of
the missile during flight. An additional
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set of control fins has been added and
the overall length of the missile has
been reduced, considerably cutting its
ineness ratio and aiding faster response
to controls.

The original cluster of four booster
rr:rcI.;f:ts has been discarded in favor of

a large, single booster. The new booster
pusmbh is fueled by Thiokol while the
sustainer rocket in the missile probably
is an acid-aniline fuel type, developed
by Aerojet-General Corp
> Started in 1945— “~.1Lt: development
project originated m 1945 when the
Army Ordnance Corps asked Bell Tele-
phone Laboratories to undertake a studv
[rf the problems involved in developing
a controlled anti-aircraft rocket.

Five months later, Bell Labs recom-
mended a supersonic surface-to-mr mis-
sile of relatively simple configuration.
Douglas Aircraft Co. was brought into
the pmlur:: as a full partner with Bell
for the development phase. Douglas as-
sumed responsibility for developing the
missile and launching equipment. Bell
concentrated on the gmidance svstem.

Nearly five vears were required to
solve the technical problems posed by
the Nike system. First test hirings of
the Nike without guidance were made
at White Sands in 1946 to improve
launcher and booster designs. First tests
with guidance were made in 1951,
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NEW LEASE ON LIFE for Tri-Maotor (Air Corps Ford C-4A above) is under study.

Stout Plans Tri-Motor Comeback

Detroit—At least 100 of the famous
Ford Tri-Motor all-metal transports will
be built under new production plans
announced here by designer William
B. Stout, who says that a study is now
underway on a market for the plane.

Stout savs a group of Gﬂhfnml
businessmen, whom he did not name,
is setting up a company on the West
Coast which will handle production,
He indicated that the plane would be
fundumcnh’lh ‘pretty close to the old
design,” although some changes may
be necessary because modern engines
are lighter and more powerful than
the powerplants used in the original
production versions built by Ford dur
ing the late 1920s and early 1930s.
> For Bush Operators—The new Tr-
Motor transports are planned for bush
operations since they will be able to

take off from short strips carrying
4,000-1b. payloads. Stout says operators
will be able to make prachm]lv any
kind of repairs on the plane without
requiring special tools. Pnce will be
approximately $100,000.

[Ford purchased the production rights
to the original Tri-Motor July 21, 1925.
The first prototype, which had the out-
board engines mounted in the leading
edges of the wing, was rolled out on
Nov. 25, 1925, but was destroved soon
afterwards in a hangar fire.

A redesigned Tri-Motor, having the

outboard engines mounted below caﬂh
wing, completed its certification trials

Julv 10, l"?"ﬁ Two hundred were built.
Thirty still are flving, Stout notes.

Advanced versions Df the Tn-Motor
had a top speed of about 150 mph.

and cruised at approximately 120,
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YEAGER DISCUSSES X-1A with Larry Bell (right), builder of supersonic rocket plane.

Mach 2 Problem: Violent Controls

X-1A%s 1.650-mph. flight confirms need for substantial

research before new 1.000-mph. aircraft are designed.

By Hobert Holz

['irst explorations of the supersonic
speed range above Mach 2 by piloted air-
craft conhrm the need for a substantial
research flight test program in thiz area
before combat aircraft and winged
missiles can be successfully designed rm
operations over 1,000 mph.

Maj. Charles 'lﬁlgf:r first supersonic
pilot who set a new unofficial speed rec-
ord of 1,650 mph. in reaching Mach
2.5 in the Bell \ 1A (Aviarion WeEk
Dec. 21, p. 7), reported violent control
problems as he hit top speed.

Yeager's report came shortly after

NACA test pilot Scott Crossheld indi-
cated that problems of the transonic
zone are accentuated as speed increases
(AviaTion  Weexk Nov. 30, p. 13).
Crossheld was the first pilot to reach
Mach 2.
» Similar Problems—Yeager declined to
give details of his problems in the X-1A,
but observers of the joint USAF-Navy-
NACA highspeed flight research pro-
gram 111:1:L1h:.'d they were similar to
those Ycager experienced in the origi-
nal X-1 when he went into a highspeed
stall about 63,000 ft. and fell more
than 20,000 ft. before recovering.

The inner lining of the pressurized
X-1A cockpit was shattered during vio-
lent maneuvers but there was no major
structural damage to the aircraft which
was built with double the safety factor
of combat fighter aircraft.
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> Saw Shock Waves—Yeager noted that
the cockpit visibility was better in the
X-1A than in the original X-1, but com-
mented:

“I don't know whether that was any
help because I saw a lot of things I'd
rather not have scen. When I looked
back I could see the wings buffeting
and the shock waves on them, It was a
rather rough flight. It certainly wasn't
anv gravy ride, 1 was quite busy with
that airplane,”

| At Edwards, an observer of the flicht

TUCKED UNDER B-29, Bell X-1A is carried to 30,000 ft. for air lannching.

X-1 Family

e X-1 No. 1 made hrst supersonic
flight of Mach 1.06 Oct. 14, 1947,
now i the Smithsonian Institution,
Washington, D, C.

¢ X-1 No. 2 now being used by
National Advisory Committee for
Aeronautics at Edwards AFB.
* X-1 No. 3 exploded and was
totallv destroved on the ground dur-
ing fuel operations at Edwards
Al'B.
* A-]JA flew 1,650 mph. to reach
Mach 2.5.
¢ X-1B completed by Bell and de-
signed primarily for research on
thermal problems encountered in
highspeed flight.
® X-1C project canceled by USAL'.
¢ X-1D) destroved in an explosion.

said the violent shocks which hit the
plane as it approached its design speed
ot 1,700 mph. were severe enough to
alarm the usually calm Yeager,

“His voice on the radio became very
cxcited,” he smd. “And it's not like
Yeager to get excited without great
reason.’”’)

Yeager also noted that the amrcraft
“got a httle hot” from skin friction
even thongh outside air temperature
was — ;0.

The N-1A record flight began with
an air lwneh from 30,000 ft. from a
B-29 piloted by Maj. IHarold Russell,
chief of the bomber flight test section
of the USAF Flight Test Center at Ed-
warcds AFB. Yearer fired three of his
four Reaction MNaotors, Inc., rocket tubes
tor a chmb to 45,000 ft. where he cut
mm the fourth tube,

He flew at full power in an arc to

70,000 ft. where he leveled off. reach-
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BELL X-1A is similar to earlier X-1 but has stepped-up canopy for better visibility.
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ing maximum speed just about 70,000
ft. before his rocket fuel was exhausted.
» Lighter Weight—Yeager said he ex-
perienced less trouble in  returning
through the transonic zone to subsonic
speed than on his initial penctration be-
cause of the lighter weight of his air-
craft with the fuel burned off and the
ligher altitude at which he made his
return. It was Yeager's fourth X-1A
Hight.

Lawrence Bell, chairman of the board
of Bell Aircraft Corp., builders of the
AX-1 scries, said the X-1A flight test pro
gram was gathering valuable data for
guided missile development and noted
that Maj. Yeager had flown faster in the
X-1A ﬂmn many guided missiles.

The principal difference between the
X-1 in which Yeager became the first
man to flv faster than the speed of
sound and the X-1A is in the latters
double fuel capacity and the use of
turbo-driven fuel pumps.

The fuel pumps’ turbos are driven by
steam generated from passing hydrogen
peroxide over catalvtic crystals that ex:
pand its volume at a ratio of 1,000 to 1.
The rocket fuel is an alcohol-water com-
bination with liquid oxygen as the oxi-
dizing agent.

» Gross 18,000 Lb.—Yecager said it was
the practice with the X-1 serics to use
full power until the usable fuel was ex-
hausted and then jettison any residue
fuel to avoid any further stability prob-
lems on the gliding flight back to hﬂ."_'-[f

The X-1A weighs 15,000 1b. fully
loaded when it drops from the B-29
bomb-bay and has a stalling speed of
245 mph. at that weight. When fuel
is exhausted it weighs 7,000 1b. and has
a stalling speed of 178 mph. clean and
150 mph. with flaps and gear down.
Yeager said he generally landed at about
155 mph

At empty weight the X-1A has a glide
ratio of about 15 to 1.

Both Yeager and Bell emphasized
that the X-1A was essentially a conven-
tionally designed aircraft using knowl-
edge available from the subsonic era of
Hight.

It has a subsonic airfoil and uses cle-
vator and horizontal stabilizer instead
of the all-flying “slab” tail that sub-
sequent research has proved desirable
for supersonic flight controls.

Bell said he expected the X-2 to fly
under power some time next vear, that
it had a far greater speed potential than

the X-1 series.

’7 (0 Years ﬂf Powered F Ilght

Eisenhower Backs Air Buildup

President tells Wright 50th anniversary celebration that

airpower is “absolutely essential’ to U.

Powered flight’s vear-long golden
anniversary EE]mefmn of Wilbur and
Orville Wright's first successful flight
at Kitty Hawk, N. C., Dec, 17, 1903,
was climaxed by these declarations:
® President Fisenhower called airpower
“absolutely essential” to U. 5. defenses.
e Lt. Gen. James H. Doolittle (Ret.),
chairman of the national committee for
the 50th anmversary, said awviation’s
three future jobs would be increasing
public understanding of the industry,
improving airports and maintaining a
realistic, long-term program for the de-
velopment, procurement and npcmtinn
of military aircraft,

e Glenn L. Martin forecast 25,000-mph.
nterstellar space ships and giant 200-
passenger jet airliners.

Billv Parker, holder of pilot’s certi-
ficate No. 44, topped the four-day Kitty
Hawk celebration by te-enacting the
first flight in his hand-made 1912
pusher plane at the exact time and
place of the Wrights' history-making
venture on Kill Devil Hill.
> Real Safety—Speaking at the annual
Aero Club Wri ht Dmnr:r in Washing-
ton, D. C,, th-‘: President told 1,700
celebrants that despite the need for
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5. defense.

airpower in this atomic age, “no armed
forces, of whatever nature, provide real
safetv over the long run for anv na-
tion.”

“The power of the surprise attack,”
he said, “grows so great something
must be done about it.”

IFollowing Tus off-the-cuff message,
the President prutntcﬂ
¢ The Collier Trophy to Leonard §.
Hobbs, vice president-engineering  of
United Aircraft Corp.. for designing
the Pratt & Whitnev J57 turbojet
(Aviarion Week Dec. 21, p. 15).

e The Wright Brothers Trophy to Rep.
Carl Hinshaw for “public service of
enduring value to aviation.”

e The Brewer Trophy to Dr. Leslic
Brvan of the University of Tllinois for
advancement of aviation eduocation,
» Off-Kev Red Hate—Onlv oft-key note
of the entire jubilee celebration this
vear, said Doolittle, was the comment
of the Red Star, Soviet armv news-
paper, that the American celebration
was “propaganda to prove the priority
of the Wright brothers in the mven-
tion of the airplane.”

The Soviet claims A. F. Mozhaisky,
Russian inventor, built an airplane

more than 20 vears before the "'n.'vnghts

“Within the foreseeable future,” said

the general, “there will be the exciting
challenge of space exploration.”
B Calls tor Strength—""Increasing ease of
travel bv air will create a better un-
derstanding among men,” Doolittle
said. “People will discover that they
are much alike, after all.

“Our first concern as we enter the
second half-century of powered flight
must be to remain strong mmugh to
preserve freedom, for only if freedom
endures can aviation and all the other
marvels of the age of fight continue to
fulhll the promise of a magnificent
past.”
> Aviation’s Future=Clenn 1. Marbn,
speaking before the Institute of the
Aeronautical Sciences, predicted these
developments during the next 50 years
of flight in America:

e Interstellar space ships with speeds of
25,000 mph.

e Giant  200-passenger jet airliners
crossing the continents and the oceans
in literallv zero time westerly.

o Atomic-powered  aircraft, first as
bombers capable of multiple nonstop
circumnavigation of the globe; secondly,
as passenger transports.

e Helicopters carrving all airline traffic
over distances of 150 mi. or less.

¢ Flying boats with speeds matching
that of equivalent landplanes but wlﬂl
greater capacitv for cargo, passengers or
Weapons.

o ['ully automatic airline flight opera-
tions through electronic guidance and
control equipment.

e Reductions in cost of air travel, well
below that of anv other form of trans-
portation,

Parker's re-enactment of the frst
flicht climaxed a four-dav celebration

on Kittv Hawk's sand dunes, during
which the reconstructed site of the

Wrights’ flizht on Kill Devil Hill was
dedicated.

Hangar and living quarters used by
the Wrights in 1903 were rebuilt and
furnished and the site taken over by
the National Park Service,

» DC-7 Record—Several air mancuvers
over the Wright Memorial were held.

A National Airlines DC-7 flew over
the site shortly after the new transport
had set a non-official transcontinental
record of 5 hr.. 54 min. between the
Douglas Aircraft Co. plant at Santa
Monica, Calif., and Washington Na-
tional Airport.

Representing the military were a
flicht of Air Force North Amerncan
[-86F Sabres. various Navy, Marine
and Army aircraft and the British
IKlectric Canberra bomber that won
this vear's England-New Zealand air
race. The Hrl’fif.l'l bomber flew from
Aldergrove, Ireland, to Kittv Hawk in
§ hr. 15 min. to help demonstrate
the strides aviation has taken.
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FAD I'ries for New
Airplane Altitude Mark

Edwards AFB, Calif.—Navv last week
was attempting to set a new world's air-
plane altitude record with the Douglas
4D Skyray. Mark is 63,665 ft., set by
a British Canberra last Nav.

Two attempts to return the record to
the U.S. failed because of difhculties
with the Skyray’s Westinghouse J40
powerplant.

Piloting the F4D on its record-break-
ing attempts was Lt. Cmdr. James Ver-
din, who set a 3-km. world speed record
in the MNavy fighter (Aviatiox WEeEek
Oct, 12, p lﬁ}

Unnfﬁcn’l world’s altitude record of
83,235 ft. was established Aug. 21,
1953, in the Douglas Skvrocket by
Marine Lt. Col. Marion Carl. A free
balloon mark of 72,394 ft. was set in
1935.

The Skyray was shooting for the
heavier-than-air mark under official ICg-
ulations for an altitude trial. The F4D
must top the Canberra record by at
least 1% to qualify its record as official.

Continental-Braniff
Merger Proposed

Civil Acronautics Board has proposed
a merger of Bramift Airwavs and Con-
tinental Air Lines as an alternative to
the voluntary  Continental-Pioneer
agreement  submitted this  month
(Aviation WEeEk Dec. 21, p. 69).

Washington observers had known of

CAB’s long-time desire to bring CAL
oft subsidy but believed the Board also
might approve a voluntary Continental-
PAL merger as better than nothing in
the way of reducing subsidies.
» To Check Merits—The Board in ef-
fect savs that while not prejudging its
decision on the pending CAL-Pioneer
case, 1t would simultaneously mvestigate
the merits of a Braniff-Continental
MEerger.

CAB says it makes this proposal

“solely for the purpose of insuring that
should the record in the proceeding
dictate disapproval of the voluntary ar-
rangement between Continental and
Pioneer, the Board will be in a position
to determine whether integration of the
routes of Continental and Braniff
would be consistent with the public
interest.”

This will delay the Continental-
Fioneer case, and even if CAB decides
a Braniff-CAL merger would be in the
public interest, the Board would have
to await a voluntary agreement.

"u"mdlnﬂ' of the CAB consolidation
order does not propose a three-way
Braniff-Continental-Pioneer merger.

» Trunk-Feeder Merger—CAB members

may vote ag:u'nst the Continental-
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Thunderjets Fly Tokyo-Bangkok Nonstop
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FOUR F-84GS MOVE IN to take on fuel from a pair of Boeing KB-29M Superfort
tankers high over the South China Sea during course of 2.500-mi. nonstop training flight
from Tokyo to Thailand. Jets are using Flight Refueling probeand-drogue system.

CONTACT with hose is made by probe protruding from nose of T]llm-ﬂ{'qt'l;'i pnrt hp-
tank. These F-84Gs are using tiptanks modified for this method of air refueling. They

also have refueling inlet in wing near cockpit to take Boeing Flving Boom system.

"-u{_'}‘:-l" of :I'I'IﬂdIEEfI t:ml: is ﬁl:ted with pro-
tective guard of crossed metal strips, Tank
15 standard 230-gal. receptacle.

PROBE, which contacts tanker's hose, juts
from inboard side of F-84G's tiptank. These

are first photos of installation.
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Pioneer merger on grounds that it would
reverse the previons Board policy of
transferring small cities from trunk to
local service routes.

'or instance, CAB took California
towns from United Air Lines and gave
them to Southwest. If the Board werc
to propose a merger of Southwest and
Western Air Lines, it would bring about
a transter of United towns to com-
petitor WAL,

However, the burden of proof is on
CAB to show the voluntarv Conti-
nental-Pioncer merger would be con-
trary to the public interest. Otherwisce
it must be approved.

CAB Will Submit
New Balboa Proposal

White House within a few davs wall
ect Cwvil Acronautics Board's recom-
mendation as to which competitive
combinations of airhnes would best
serve the New York-South Amernica mar-
ket

This is the “Balboa service case,”
presenting  through-service interchange
proposals.

Two possible combinations:

e Fastern-Pan Amernican and National-
Braniff.

First Photos of New Brantly Copter

Here is new Brantly B-2 two-place all-metal
helicopter demonstrated to the public for
the first time at recent opening of new -
lines terminal building, Philadelphia, (Pa.)
International Airport, Dec. 12. Top photo
shows craft in flight. It is powered by a
135-hp. Lyvcoming, but later a 150-hp. en-
gine is to be installed. Closeup view (left)
shows details of main rotor blade mounting,
Fach blade has two hinges, one at the rotor
head and one at the end of the 42-in.-long
rotor pylons. Blade chord is eight inches,
Each blade is built up of an extrnded alu-
minum spar, alominum ribs and aluminum

covering. Note large bubble in roof of
cabin. There is another on right side. Bag-
eage compartment door is shown open be-
hind landing gear rear strut. Details of B-2's
tail rotor are revealed in right picture. It is
driven by shaft monnted atop fuselage and
is of all-metal construction. Note protective
bumper. Overall length of the B-2 is 17
ft. 11 in., height is 6 ft. 10 in. Main rotor
diameter is 23 ft. and tail rotor diameter
is 3 ft. 10 in. Gross weight (150-hp. ver-
sion) is given as 1,250 Ib. and empty weight
741 1b. Brantly Helicopter Corp. is located
in Philadelphia.

e FAL-Braniff and National-PAA.

The problem of which way to settle
this question twice has stumped CAB
and two U. §. presidents.

In oral argument before CAB, Fan
American and Eastern noted that their
proposal was in the form of a voluntary
ngl't‘mm:nt a|r¢:elr.1}’ Sigllﬂd and [{L‘Id}‘-
But Braniff and National said they are
smaller and that CAB and the White
House should not overpower their
position by permitting a stronger EAL-
PAA union.

Turboprop R3Y-1
Begins First Tests

San Diego—Consolidated Vultee Air.
craft’s first production R3Y-1 Tradewind
cargo seaplane is undergoing extensive
water taxiing trials and tentatively is
scheduled to begin flight tests carly nest
month.

Convair launched the big turbo-
powered Navy transport Dec. 17, claim-
ing the Tradewind as the first new air-
craft introduced during the second halt
century of powered flight.
> Fastest Flving Boat—The flving boat
is the first of a fleet of R3Ys ordered
by Navy (Aviarion Week Mar. 30, p.
18) and is scheduled to begin trans-
Pacific flight out of Alameda, Calif,
next vear,

Powered by four Allison T40 turbo.
props that develop more than 5,500
eshp. each, the flving boat's top speed
is cstimated at faster than 350 mph.
and is described by Convair as the
world's fastest seaplane transport.

R3Ys will be cquipped with air con-
ditioning and high-altitude pressuriza-
tion svstems.

Thev also will be Aitted with rearward-

facing passenger scats to transport troops
and wounded personnel.
» Convair's Largest—Built  into  the
Tradewind’s hull is multi-cell compart-
mentation below the cabin floor level.
aiving water-tight integrity and leaving
the cabin free of mlkheads and other
rhstrunctions.

Larzest water-based plane produced
hv Convair. the R3Y has a wingspan of
approximately 145 ft.. measures 142 ft.
6 in. from stem to stern, and its height
over the tail when on a beaching cradle
totals 51 ft. 6 1n.

[ts leneth-over-beam ratio s 10,
about double that of previous designs
built by the companvy.

Rohr Top Salaries

Rohr Aircraft Corp., Chula Vista,
Calif., paid its president and general
manager, Fred H. Rohr, $75.000 for
the vear ending Julv 31. J. E. Rheim,
executive vice president and assistant
secretary, received $50,000. All ofhcers
and directors received $170,720. The
firm had net income of §1,533,2585,
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"FOR AIRCRAFT

TO ADD WEIGHT

TO GO FLAT
TO SHIFT OR BUNCH
TO WAREHOUSE

RETAINS AIR
BETTER THAN
INNER TUBES
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SPLIT WHEEL

NO LOSS OF AIR
FROM"BOTTOMING"

o SPECIAL LINER % /750 47

MOST WHEELS CAN
BE MODIFIED FOR
TUBELESS TIRES

H B.F Goodrich
TUBELESS TIRE AND |
WHEEL ASSEMBLIES

FOR AIRCRAFT

LLS. PATENT No.2 587470 AND OTHERS

New Tubeless Tire for airplanes
cuts weight, gives safer landings

AKE OUT the inner tube and you

do more than save weight, simplify
assembly. You ger a high-pressure air-
plane rire that's safer, too. B. F. Good-
rich engineers were the first to develop
and produce one, The blueprint above
helps show how they did ir.

Instead of an inner tube, the B. F.
Goodrich airplane Tubeless Tire has a
patented inner liner that's part of the
tire itself. There is no twbe to add
weight. No tube to go flar—to bunch
up or shift during landings and take-
offs. Instead of tire and tube, there's
only one unit to mount. Only one unit
to warchouse, too.

The patented inner liner rerains air
much longer than conventional tubes.
Ridges molded on the outside of the
tire bead prevent air lass around the
rim. On two-piece wheels, a rubber
O-ring seal keeps air from escaping
through sections. A special Navy
"bottoming” test shows the new BFG
airplane Tubeless Tire loses no air
even when compressed flar to the rim.

The B. F. Goodrich airplane Tube-
less Tire will soon be in general use on
Grumman Cougar jets in Navy service,
It will soon be seeing service on other
military planes as well as commercial

aircrafr. It's another first in aviation
tires from B. F. Goodrich, leader in
rubber research and engineering.

Other B. F. Goodrich products for
aviation include wheels and brakes.
De-1cers, heated rubber, Pressure
Sealing Zippers, inflatable seals,
fuel cells, Rivnuts, accessories. The
B. F. Goodrich Company, Aeronantical
Sales, Akron, Obio.

B.E Goodrich

FIRST IN RUBBER
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Wedthiow haa s brighter side.
AND THAT'S WHERE TWA SKYLINERS FLY

Your whole picture of winter travel will change for the better

once you've flown TWA. For all thoughts of icy roads and snowbound
delays melt away when you travel at TWA's "fair-weather” level.

Up here sunshine knows no season; the stars light your way at night.
And while your TWA Skyliner makes time, you :ipuml it

in leisurely fashion . . . enjoying the kind of service that’s made TWA

first choice of more than two million passengers each year.
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ry TWA
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Rickenbacker Studies

Piasecki Helicopters

Need for a helicopter seating 40-50
passengers and cruising at 200 mph. or
better was expressed by Eastern Air
Lines board chairman Eddie Ricken-
backer, following a conference with
Piasecki Helicopter Corp. officials in
["hiladelphia, Pa.

The airline executive, accompanied
by EAL chief engineer Charles Froesch
and other officials, inspected Piasecki
facilities, various copters in production
and then sat in on a round-table discus-
sion with the builder’s executives and
¢ngineers.

Rickenbacker commented after the
conference that “because of the rapid
development of the helicopter, it should
be possible to produce an acceptable

helicopter within the next few vears.” |

He said that by 1960, copter services
should be flying 5-6 million passengers
annually on intercity routes.

There was no intimation that East-
ern had made any commitment to buy
helicopters during the visit. An EAL
spokesman said he knew of no plans by
Rickenbacker to visit other copter
manufacturers in the near future.

Atlas Defends NEA

Convair Transaction

Atlas Corp. denies a Civil Aero-
nautics Board enforcement office charge
that the company diverted capital gains
from subsidized Northeast Airlines,
which it controls, to Airfleets, Inc.. an
Atlas affiliate.

Atlas’ answer to the CAB complaint
notes that the Northeast sale of five
Convair-Liners at cost relieved NEA
of the heavy capital burden of unneces-
sary equipment. Airfleets offered to sell
the planes to Northeast before selling
three of them to Alitalia, an Italian air-
line, Atlas president Floyd Odlum says.
He adds that Airfleets still has more
than $1 million tied up in the remain-
g planes.

New RCAF Building
Is A-Bomb-Resistant

A new atom-bomb-resistant, window-
less concrete warchouse a quarter of
mile long has been completed for the
Royal Canadian Air Force at Downs
view, outside Toronto, as
RCAF No. 1 Air Material Base. It is
528 feet wide and 22 feet high, and
at one end has a three-story office and
annex to handle administration.

Building facilities include loading
ramps adjustable to any truck or boxcar
height and an endless chain convevor
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LINK invites employment applications from engineers and draftsmeny
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MERKICA'S AKWMELD

years of
Synthetic Flight
Training for

As the air world expands so do the requirements for the
complex electronic equipment that trains more pilots for the
air age.

As 1953 draws to a close, LINK looks back 25 years with
pride to its contributions...and ahead on the new and ex-
citing developments yet to come.

This year, LINK was privileged to build and deliver a
varied group of trainers and simulators to our Armed Forces
and to our friends in aviation the world over. In addition to
the delivery of these marvels of the air age, LINK in many
cases furnishes the personnel to install, operate and maintain
LINK equipment.

From the beginning of synthetic flight training, 25 years
ago—LINK’S record has been one of constant pioneering and
growth...determined to make America’s Armed Forces bet-
ter trained—safer—stronger for the air age yvet to come.
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| concealed below floor level moving at
about 3 mph. around the building.

RCAL" will employ about 3,000 1ni-
formed personnel and civilians at this
base whoen it 15 fi]”f.' t'f?llil‘.ll-!_'1L'l:1.

New TWA Service
Boosts Connie Speed

Trans World Airlines has been able
to maintain consistent S-hr. schedules
cn new nonstop  cast-west  transcont-
nental flights by using 1,500-1,600-hp.
cruise sctting on its 1049E Super Con-
stellations.

Although considerably more horse-
power is being pulled from the Wright
R3350 engines to keep on schedule,
only one failure has occurred. That
apparently was due to a broken valve
spring and was not attributed to the in-
creased power settings.
| ® Gradual Increase—Before beginning
nonstop transcontinental service, TWA
used 1,600 hp. for climb and 1,325 hp.
R .I. f hl for cruise on its Super Connies. When

e rac 9 e the new service started, climb power
remained the same but cruse power

AIR INTAKE SCREENS [ /w'@worse

. This proved insufhcient. So chimb
| powers gradually were increased to the
Cﬁ“ld mﬂke 'lhe dlfference current é1.*f.t:"rtirng of 1,900 hp. Cruise

powers rose o hetween 1.500 and

1,600 hp.
* : ; > Fastest Time—=With these settings,
The safe interception of exasperatingly small | put into effect in November, TWA has
bits of debris entering the engine intake could mean | hucq able to 111.511':1’[;11'[1 its S-hr. HL‘]IE['I_I]L:
_ consistently, Tor the first part of No-
the difference between a safe return and no return. vember. its fastest transcontinental time
Retractable Air-Intake Screens are a means of was 7:22 hr, and its slowest 7:45 hr.
IF'uel Aow increased from 660 1b./hr./
protection that allows the mission to be accomplished engine at 1,325 hp. to 775 1b./hr./en-

@ big plants for gears and gear assemblies with a

' gine at 1,500 hp. This mecans an aver-

without the performance loss and icing hazard of

age flight of 8§ hr. consumes 3,680 Ib. i customer list that reads like Whao's Who in American
fixed screens | blllji;_%ﬁ]lql 1111:::.?].]5 ll:dr'lL o B ot B nm qenrs, v Industry. CHICAGO 4833 West é5th Street, Chicago 38
tion of 19.000 ft. T L) RS DETROIT 7450 Melville, Delroit 17

Delta Pays President
$33.000 Sﬂlﬂl’}' e _ ™ " =
Delta Air Lines, Inc., Atlanta, Ga,, alr-spec gears and gear assemhlles

paid its president and general manager,
C. E. Woolman, a $33,000 salary for
the fiscal yvear ended June 30, 1953, the
airline reports to the Securities & Fx-
change Commission. Delta merged I
with Chicago & Southern Air Lines,
Inc., May 1.

In  addition. Woolman received
$37.50 in bonus and proht shares plus
55,931 in pension retirement and simi-
lar payvments under the airline’s group
annuity contract and retirement mceome
| plan.
' Ofhcers received a total 5113212 1n
salarics, $262 in bonuses and proh!

shares plus $14,481 in pension retire- MAKE AMGEARS YOUR GEAR DEPARTMENT

ment and similar payments.

Retractable
AIR INTAKE
SCREEN

Specifically designed and
manufactured for axial flow
compressor gas furbines . . .
Hydraulic actuation system
contained within the screen
housing . . . Strict adherence
to AN standards and aircraft
quality throughout.

MITH-MORRIS coreorarion

PRECISION AIRCRAFT COMPONENTS
FERNDALE 20, MICHIGAN
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Need a high capacity bearing with small size?

here’s how hydraulic pump manufacturers
get 1t with NEEDLE BEARINGS

Designers of hydraulic pumps specify Torrington
Needle Bearings because of their high radial load
capacity and their small size.

Needle Bearings have been performance-proved
in hundreds of pump applications under steady
or intermittent high pressures.

Compact Torrington Needle Bearings permit
the use of larger, stiffer shafts without deereasing
the seal surfaces. And their use enables pump
manufaeturers to maintain close internal pump
clearances, thus assuring maximum pump effi-
clency. Since their rated radial load eapacity in
relation to O0.D. is greater than any other anti-
friction bearing, maximum pump capacity is
assured.

Needle Bearings have been “standard equip-
ment"” in countless applications throughout
industry since they were introduced nearly
twenty years ago, They are the solution to anti-
friction problems wherever high capacity, small
size and easy Installation are important.

AR A Why not learn how the Torrington Needle

{:;ff; e Bearing can be a working part of yvour product?
tf n -1"":}'- 1 3 ] ; Ty T 4 S
ST N THE TORRINGTON COMPANY

Torrington, Conn. South Bend 21, Ind.

TORRINGTON /4297 BEARINGS

Needle « Spherical Roller « Tapered Roller e Etraight_ﬂullur e Ball « Needle Rollers

e T —

Trade-marks of some of the leading hydraulic pump and motor manufacturers whose products enjoy the benefits of Needle Bearings.
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FINANCIAL

Ext. o5 Sales

Company price | 1953 over | market
(% mill.) | 1952 prico?

9 Includes letters of intent of 5230 million.
SOURCE: WValue Line Imveatment Survey.

Representative Aircraft Companies

Beall T | 32 1 A0 24 €00
Boelng..........| 48 &25 12 10, &0 |
Curt. Wr. ....| 7.4 W | o 7.50
Douglas ........| 73 %05 | A% .40
Fairchild. . ... ... 8.5 kG 13 8 10
Grumman,, ... ..| 23 250 13 5.40
Lockheed cene| 206 i b i 11.50
Martin ........ | 15 170 15 530
NAA ... ‘4 1% EH1L 106 10 &0
Republic . . : 24 450 L] 17,00
United..........| 42 AL 20 &, 00
| .
| mOTES.: ( Sales )  (Market price).
Mo. of shares

* The number of years of production st the 1853 rata that are assumed by the present back og of unfilied orders

WAr year | | capital | sales | est.divds.)
pér share

Lit! 164 | 2.4 237 6.6 | 6.8 9.1
136 | 1,650 (| 2.0 154 | 6.1 |8.3-10.4
LA 1,050 2.6 il 20.8 | 8.1-1%.5
% 2, 1K) 2.0 178 6.5 B.2-11.0
154 ahabid 9 | 165 8.7 0.4-14.1
77 Blod| 2.4 183 | 10,0 | B.7-10.9
115 | GO0 8.2 181 4.7 | 5.5-11.5
25 650 1.8 2,888 | 11.7 Nil
01 1,130 1.7 153 6.2 | 8.3-11.1
122 1,000 2.2 263 3.0 | 8.3-12.5
108 1,600 2.0 a14 8.6 | 7.1- B.3

Sales Price | Working o

Market | sales | Gain | per $of [as %5 of | Backlog | Backlog |as % of | capital |  Yield

peak | ($S mill.y In years® working | os %5 of | (1954

Survey Tabs Aircraft Future Good

A bright outlook for the aircraft in-
dustry is forecast in the current issue
of the Value Line Investment Survey.

Sales for most of the companies in

the industry have built up sharply and
are now stabilizing at close to peak
levels, the service reports. Furthermore
earmings are indicated as still rising and
several dividend increases have already
been made, with more forthcoming,
despite the squeeze that higher sales
have placed on working capital.
»Strong Case—Value Line believes
there 15 a strong case for aircraft secur-
ities because:
e “A strong Air Force is our first line
of defense—and our first line of offense.
e “Aircraft procurement does not de-
pend on the level of general business
activity,

® “Backlogs are huge.

® “The present Administration is plan-
ning on a prolonged cold war.

® “The present Administration is con-
centrating orders on the primary devel-
oper-producers.”

The survey concludes: “Never before

has the aircraft industry had greater as-
surance of stable and continuous high-
level operation for so long a period into
the future.”
» Big Eleven—Value Line analvzes 11 of
the aircraft companies as to their re-
spective positions and outlook. The
accompanying tables reveal various high-
lights in certain major respects, facilitat-
INg COmMpArisons.

On the basis of estimated sales for
1953 together with the percentage gain
expected over 1952, North American

£ % % % Kk %k % %k Kk % % Kk J %k %k Kk % k Kk *k % hk k h Kk k k & &

¥

Your attendance invited,

673 Broadway, Mew York City

%k *k * Kk % k k * k * *
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~ 3rd annual Trade Show and convention

x of the institute of SURPLUS DEALERS

MADISON SQUARE GARDEN, JAN. 10-11-12, 1954

a vital link . . . in American industry
Essential to every industry . . .
Buy or Sell . . . Industry and Government Surplus

Electronic, aircraft, hardwore, textile products, metal and lumber products,
chemicals and medical supplies, rope and wire, sporting goods, camping
and outdoor, and hundreds of other commodities will be bought and sold.

For information regording rentol of display booths, wire or write;

INSTITUTE OF SURPLUS DEALERS

¥ X ¥ X ¥ N X ¥ X X X ¥ ¥

Phone Algonquin 4-4638 *

Tk ko k ok ok ok ok ok ok ok k k ok ok ok ok ok ok ok ok okok ok ko ok ¥

New !

CASTER & WHEEL

DARNELL CASTERS
& E-Z ROLL WHEELS

MENT
SAVE FLOORS
SAVE MONEY

and TIME

DA WNIELL CORP ,LFD.
DOWNLY, (LosAng losCounty) CALIF,

“—.
AU W. lkerstr . N w York13,":1 Y.
J& Marth Clinton, Chicago 8, 1llinais




hecause its job is vital

this mount is made
without ‘‘cutting corners”

.. INSPECTION . .. ROUGH BORING AND FACING ... ROUGH MILLI

..TURN CONTOUR...BROACH...GRIND...FINISH MILLING .

NSPECTION . .. ROUGH BORING{VRL [ NG ... DEBURRING ... GAC

|—,:l_-' |.
-
F R

. GUN DRILLING . .. cupr 4@ | RING . .. SPOT FACIN

_CHROMIUM PLATING . . |

DROGEN EMBRITTLE; N CADMIUM PLA

FINAL I

':-_:‘ :

"".

Since engine mounts provide the
only supporting link between
engines and airframe, their safe-
ty factor must be beyond question, Also their performance,

This takes expert engineering, plus strong alloys, tough forg-
ings, uniformity of materials, precise machining, rigid quality
control, infallible inspection —all of which you'll find back of
MEBE Mounts. No corners cut on quality, These products get the
full treatment, right from raw materials specifications all the way
to inspection by the latest in flaw finding methods.

Widespread, consistent usage of these MB engine
mounts by the aviation industry for the last 15 years
proves that they're not only engineered right but also
produced right,

Remember — Vibration is MB's specialty. You're invited to draw
on the results of this specialization — namely, highly qualified
products and technical help.

rlzem manufacturing company, inc.

1040 State Streel, New Hoven 11, Conn,

HEADGQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION ”\
el L . "“ el F

. TO EXCITE IT Adwuf| . .. TO MEASURE IT )

L:--:;_-_l—
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Aviation shows up with the greatest an-
ticipated gain, some 106%. Republic
15 the lm-, est with a projected gain of
only 9%. (However, during 1952 Re-
public reached a high level of sales.)

Another interesting measure is pres-

ent in the sales realized per dollar of
the market price of the individual air-
craft equities. On this score, Republic
shows up best with $17.00, and Martin
the least bountiful with only $5.30.
» Deliveries—How do current deliveries
compare with those of the peak war
year? A comparison shows that Fair-
child is wav out in front, with expected
sales of 156% of its best war year.
Curtiss-Wright has the longest distance
to go in order to equal its past best sales
—thn vear's results are projected at only
23% of its high-water mark.

Assuming that deliveries will be main-
tained at current rates, backlogs indi-
cate sustained sales for an average of two
and a halt years for the companies in-

volved. But this is an academic meas-
ure, as incvitable schedule revisions in-
troduce important modifcations in sales
projections.
» Working Capital-Wide ranges pre-
vail in the market prices placed on
working capital evaluations. For exam-
ple, "'ulﬂrhna equity sells at a price al-
most 29 times its last reported working
capital balance. On the other h and,
Curtiss-Wright's common stock sells be-
low 1ts working capital. Here, too, an
important qualihcation is present, since
the nature of working capital accounts
and their ultimate disposition must be
known before this measure can be ac
corded any substance.

W :Jrl.mg capital as a percentage of
sales indicates the degree to which op-
erations are financed. This is an im-
portant measure particularly in the Light
of the squeeze on progress payvments
now indicated for the aircraft builders.
Curtiss-Wright shows up as providing
more working capital in relation to 1ts
sales thm any other company, some
20.8%. Republic contributes the least,
270,

Liberal income yields for 1954 are
also indicated. In most cases, Value
Line projects dividends at slightly

| higher levels for 1954 compared with

1953. It can be seen that on the basis
of the Value Line estimates, the average
yield may range from almost 8% to
more than 11%. Fairchild, Grumman,
Republic and North American, in the
ﬂrdf:r named, are expected to provide a
greater measure of income return, ac-
cording to the service’s estimates.

Fach of the 11 aircraft companies is
reviewed in greater detail by Value Line.
An optimistic outlook predominates.

(The opinions reviewed are those of
Value Line advisory service and not
necessarily those ot the undersigned or
AviaTioN WEEK.)

—Selig  Altschul
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INSTRUMENTS HAVE A RECORD OF

TOP PERFORMANCE IN TOP AIRCRAFT

Revere control instruments have shared the responsibility
and achievements of the aircraft industry since 1939 with
years of dependable performance under all types of
weather conditions, Today Revere is recognized as one of
the foremost producers of precision instruments. You'll
find them installed in many world-famous airplanes.

FUEL FLOW SWITCH

specially designed by Revere for
uvse in the auxiliary fuel line of
the McDonnell F2ZH-3 twin-jet,
carrier-based fighter, This instru-
ment transmils a warning signal
whenever fuel low falls below a

pre-delermined value. S5end for
Bulletin No. 1400

FUEL FLOW TRAMNSMITTER

The Revere Fuel Flow Totalizer is
an integral part of the fuel sys-
tem. It records the rate of fuel
flow in the T-33's jet engines. The
flow teotalizer coan be wused on
piston engines, diesels or lesl
stand operations. Send for Bul-
letin No. 1300

LIQUID LEVEL SWITCH

Republic's F-B4G Thunderjet, first
USAF fighter-bomber to refuel in
mid air, has Revere's Liquid Level
Switches installed in their fuel
tanks. This hermetically-secled,
magnelically actuated switch pre-

sents o new standard of safety.
Send for Bulletin Neo. 1100

FLOAT SWITCH

Boeing's B-47 Stratojets have Re-
vere Float switches installed in
all fuel tanks to maintain high-
level fuel contrel. These switches
can be furnished with single or
dual Aeat systems with levels set
at the factory. Send for Bullelin
No. 1200

i

Extensive research and development facilities coupled
with precision production methods contribute immeasur-
ably to Revere's reputation for highest quality control
instruments. Contact Revere's field engineering department
today. Let qualified engineers assist you with your liquid
or electro-mechanical control problems . . .

SEND FOR FREE BULLETINS!

REVERE CORPOR_ATION
W_A!.I.IN_GFDRD e I
precision i1instruments
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AERONAUTICAL ENGINEERING

Martin Viking Engineer Presents . . .

A Guide to High-Altitude Rocket Design

b

VIKING 5 on firing stand shows origi-
nal design plan embodying high fineness
body ratio and trapezoidal fins.

| —

VIKING 9 shows design modifications to
reduce fineness ratio, substitute triangular
fins for trapezoidal.
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With all the time and money spent
on the development of powerplants,
propellants and the other complex sys-
tems of any rocket, very little has been
done to establish even the basic criteria
for the structural design. Yet the suc-
cess of any rocket vehicle can be meas-
ured in the ability of the designer to
cram as much fuel and oxidizer as pos-
sible into as little structure as he can
get away with.

The importance of structure weight
is pointed up with an example: the
Martin-NLR  Viking  high-altitude
rocket. If 100 1b. could be removed
from its structure and added in the
form of propellants, the rocket’s peak
altitude would be increased by about
10 miles.

» Basic Contribution—One of the first
additions to the literature of rocket sci-
ence to consider the structural design
problem in its many phases has been
prepared by Richard C. Lea, structures
engineer on Glenn L. Martin's Viking
Rocket, Lea presented his paper at the
eighth annual convention of the Ameri-
can Rocket Society held recently in
New York.

Viking has the specific job of high-
altitude research between the limits
of 100 and 200 miles. Nine rounds
have been fired over the past several
years on a “‘build-and-fly” basis.

Layout is a conical nose and cylindri-
cal fins. A gimbal-mounted Reaction
Motors engine (XLR10-RM-2) running
on alcohol and liquid oxvgen gives about
20,000 1b. sea-level thrust. Tabs, small
jets and motion of the motor steer and
stabilize the rocket in its flight. Ower-
all length is 42 ft., and diameter is
o

(Viking research flights were de-

scribed in AviatioNn WEEk Jan. 15,
1951; a production study of the vehicle
was made in the issue of Nov, 9, 1953,
p. 55).
P Brief Description—Nose of the Vik-
ing, including a portion of the cvhindri-
cal body, carries the mstrumentation.
The forward nose section fastens with
an interrupted thread for accessibility;
the aft section is permanently attached,
but has four non-structural doors for ac-
cess. The nose 15 aluminum alloy ex-
cept for p]grwmd bulkheads for easy
mounting of instruments.

Tank sections are welded aluminum
alloy, and tankage is integral instead of
separate pressure vessels within a light
structure (like the German V-2, for one
example).

Tail section containg more instru-
mentation, powerplant and control sys-
tems. About half the skin area in this
section is in the form of removable
doors for access.

Fins are double-wedge airfoil sec-
tions, with single-spar, conventional
structure. Material is mostly aluminum
alloy, with some steel and magnesium.
» Primary Loads—Rocket vehicles of the
Viking type would be subject to two
classes of loads: flight and ground.

Lea says that it would be desirable,
for reasons of efhcient structure, to
make the flight loads critical for all
conditions; but he quickly adds: “Not
even the most zealous weight engineer
would be anxious to handle and hre a
rocket designed for flight conditions
alome.”

This is how the load categories break
down on a rocket vehicle:

e Overall shear and bending moments.
These are obtained in the conventional
manner from integration of the running
load over the length of the rocket body.
The running load is a summation of
mertia and  transient loads on the
rocket. Transient loads are side loads
produced by gusts or motor transients at
takeoff or burnout, and must be coun-
tered by the inertia of the rocket itself
until the vehicle’s control system can
take over.

e Local loads for detail design. These
loads, which would include such items
as tank pressure and the axial loads
on the shell from drag, thrust and in-
ertia, will generally determine detail de-
sign of the shell. | _
e Ground loading conditions. The Vik-
ing is hoisted by slings, spaced to mini-
mize concentrated loads; but the dis-
tributed weight between slings will
cause bending in the shell, which could
be a critical design condition. Support
for transportation is also a design prob-
lem.

e Fatigue loads. Not normally a factor
in pilotless vehicles, there are still some
bits of structure, subjected to extended
test periods, which require particular
consideration on this score.
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¢ Test loads. Before launching, a
rocket may be statically tested at full
or partial thrust. The tail structure
must be rugged enough to take restrain-
ing forces in addition to the static loads
of the support and the dvnamic loads of
ground winds.

» Deflections, Too—Stopping at ade-
quate stress levels is asking for trouble,
Lea says. Static and dynamic deflec-
tions m body, fins and components
have to be considered.

For example, acroelastic cffects on
hns could—if not properly allowed for
in design—remove the in. Flutter may
come 1n pure bending, or more com-
monly by combined bending and tor-
sion. Balancing the surface on a very
thin airfoil moving at high supersonic
speeds 18 a “new twist,” Lea puns.

Within the body, varieties of deflec-
tions appear. The operating frequen-
cies of gyros can be fed back into the
control system by structural transmis-
sion, and cause considerable “noise” 1n
the system. It isn't always practical to
mcrease stiffness to solve this.

The high-energy rocket motor oper-
ates near avionic equipment or instru-
mentation; the designer may not have
to worry about the operation of these
latter devices, but he may be called
on to solve the problems mmposed by
this dynamic environment.

Axial acceleration means axial deflec-
tions, of importance when mounting
a sensing device like a gvro. Aerody-
namic smoothness depends to a great
extent on minimizing axial deflections,
also.
> Hot and Cold—The rocket designer
has 1t a bit tougher than airplane de-
signers in problems of temperature. Bits
of the rocket structure can be operating
at several thousand degrees while others

are down to the minus 300F of liquid

OXVgen.

Such an extreme range of tempera-
tures produces large deformations, high
thermal stresses, and in addition influ-
ences material properties.

Reduced temperatures are less criti-
cal than elevated ones, but even so
there are problems. Contraction of
long tube lengths is one worry, and pre-
cooling time must be allowed during
flling operations to reduce thermal
stresses.

I"lame temperatures in a rocket mo-
tor are of the order of 5,000F, and heat-
resistant design for the motor is an
obvious requirement. Turbine exhaust
steam—in the Viking up around 1,200F
—15 ducted out of the body, and its
passage near structure is another de-
sign consideration.

Wiring must be either protected or
Hame-resistant in some areas.

But acrodynamic heating of the outer
shell is still the toughest design cri-
terion. According to Lea, skin-tempera-
ture calculations at Mach numbers less
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VIKING &6 in night firing for atmospheric research is erected in giant gantry crane at

White Sands Proving Ground. By floodlight, crew works through into late evening to get

rocket off in altitude flight which topped earlier tests.

|
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VIKING REMAINS are collected after typical test. Gimbal-mounted motor and
mount are visible in right foreground. Rocket is separated on downward leg into nose

section and body to increase drag by causing pieces to tumble,
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| tlevated-temperature exposure are being

than 4.0 appear to be adequate, and
properties of materials under short-time

p_'

better defined.

T'here is some help for the Viking in
this regard. Its ascending trajectory
blasts through the atmosphere quickly
enough to avoid high heating rates; its

| downward descent is checked at alti-

tude by blowing the nose off with ex-
plosives. Both nose and afterbody then
tumble at reduced speeds, and heating
1s not a great problem. ’
(In the case of a tactical missile
mstead of a research vehicle, this down-
ward leg is the toughest heating prob-
lem of all. Accuracy and dispersion de-
mand a short flight time down through
the atmosphere; short flight time means
high speeds, which means high heat-
ng. )
» Materials Choice—Most of the Viking

| 15 built of aluminum allovs. Thev are

readily available, easily and familiarly
worked, and have a high strength/
weight ratio. Aerodynamic heating on
the Viking is not enough to rule them
out for structure skin materials.

Aluminum is compatible with low-
temperature liquid oxygen and the ac-
tive hydrogen peroxide used to drive
the turbine-pump combination.

But Lea spells out the prospective
uses for these alternate materials:
® Alloy steels, for parts subjected to
wear or corrosion. The higher modulus
of elasticity may help reduce deflections
under load, although there would not
necessarily be any weight improvement.
e Magnesium, for bulk without weight
and with medium strength, One exam-
ple of this use is in the thin sections of
hn structure.
® Impregnated cloth blocks, for lighter

and more workable fllers than magne-
sim.

e Plastics, for structural and non-struce-
tural parts. Phenolic and melamine res-
ins with cloth, paper or fibrous glass
Allers are used for terminal boards,
covers and supports. Vinyl and acrylic
plastics are used for transparency. Tef-
lon’s dielectric properties make it val-
uable in avionics applications.

e Heat-resistant materials, such as ti-
tanium, ceramics and other special
types should also be considered.

» Bits and Pieces—The detail design of
the rocket applies the accumulated
knowledge and determines, to a great
extent, the success of the entire system.

Fach of the major components has
its own peculiar problems, as well as
some related to the entire missile,

The forward scctions of the rocket,
containing instrumentation and control
equipment, have to take overall axial
and transverse loads. If the nose 15 to
be sealed for instrumentation, internal
pressure will be higher than atmospheric
all along the trajectory. Skin and
protrusions will have to withstand aero-
dynamic heating. Instrument mounts
must be evaluated for deflections, and
access for instrumentation is another
headache.

Tanks are designed by combination
of bending and axial loads with operat-
ing internal pressures. Internal frames
may be necessary for handling and trans-
port rather than for flight loads.

Internal conduits between tank ends
—particularly in the presence of liquid
oxygen—require careful consideration
of deflections and care in welding. Any
concentrated reactions at splices in nose
or tail sections must be distributed into
the monocoque tank shell.

Jet Blast Fence

Jet deflectors turn exhaust blast from six
General Electric J47 turbojets in Boeing
B-47E Stratojets on flight line of Boeing's
Wichita plant. Deflectors are steel fences lo-

| cated about 100 ft. behind planes; curved

vanes turn jet blast upward, avoiding pos-
sible damage to other planes or materal.
This picture shows rear armament of B-47
for the first time, but guns are not installed
in turret,
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Tail scction structure must carry
thrust loads and must transmit both
motor transverse loads and fin stabiliz-
ing loads into the forward structure.
Support structure for launching and
restraint during static tests are in this
section, as are powerplant and control
components and the loads from these
1kems.

Accessibility here 1s a design must; in
the Viking, non-structural doors more
than four feet long expose a 150-degree
arc of powerplant viscera i a matter of
minutes.

» No Fins, Please—Lea savs that fins
arc fine for evervbody but the structures
man. To the aerodvnamicist they fur-
mish stabilizing mcans: for the controls
aroup, they provide o place to hang
the steering apparatus; the avionics

pcople can hang antennas all over them, |

But to the structural designer, they
are merelyv weight and  comphication
which should—and will-be chminated
trom the design,

Until then, Lea savs, the structure
must carry high loads in  minimum
thicknesses without flutter, acroclastic
effects or heating dangers.

T here still remain the difterent design
constderations of handhng, testing and
firing equipment., Not critical from the
standpoint of weight, these components
and systems are important parts of
rocket operation, Light weight, port-
ability, simplicity and convenience are
subordinated to operation and safety in
this kind of design.
> Where To From Here?—Lea ends his
presentation with a list of the difhcul-
tics which still beset rocket designers
and of the needs for making that design
job easier. '

He states that development of struc-
tural materials and techniques along
with considerations of other svstems is
an essential for progressive rocket de-
sign.  Then he names these specific
itemes:
¢ Acrodynamic heating above Mach 4
needs evaluation and solution by flight
test measurements. Ground testing for
thermal shock and the associated load-
temperature characteristics could save
monev and weight.

e High-temperature  materials  need
Basic research for their improvement and
development.

e Structural feedback bv a large oscil-
lating mass like a motor or jet vanes to
the control svstem will continue to
harass the designer.

e Shock and impact load data mnst he
obtamed guantitatively,

e Fabnication and logistics of large-
diameter, thin-walled vessels give the
designer considerable ditheulty,

( This article is based on "Structural Design
Considerations for a High-Altitude Sound-
ing Rocket of the Viking Tvpe)'” by Richanrd
. Lea, The Glenn L. Martin Co., Baltimore
ald,, presented ot the eighth annual conven-
tion of the American Roecket Society, Dec,
I-."'I‘.. I{.:l-:}
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BASIC SCHEMATIC of Doman Helicopters' rotor system helps to illustrate . .

The Case for Constant-Speed Rotor

A voung lady spinning round and
round on a bar stool presents an eye-
filling analogy by which Doman Heli-
copters, Inc., points out the advantages
of the hrm’s rotor system.

While she rotates, she notices that
she can slow down by stretching her
legs out from the stool; if she brings
them back toward the pedestal, she
speeds up.

These actions may be amusing to her
friends, says the company, but to such
serious-minded technical evaluators as
John Mazur, Doman’s chief design en-
gineer, her rotating mass illustrates only
the law of conservation of angular
momentum.

This is the scientific argument on
which the Doman system is based.

» The Law—A rotating body will spin at
a constant angular velocity unless an
external force changes the speed of rota-
tion. If you decrease the radius of rota-
tion, then the angular velocity increases.
If you increase the radius of rotation—
as the young lady does by stretching her
legs—then the angular velocity decreases.

Mazur says that when a helicopter
rotor (with a horizontal hinge pin)
flaps during rotation, the rotation radius
of the blade mass changes and therefore
the blade will accelerate and decelerate
in the plane of rotation as the rotational
speed increases and decreases.

» Copter Vibration—The forces that do
this are generally called Coriolis forces,
and they occur in an oscillating manner
during each revolution of the blade.
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The forces feed into the rotor mast and
cause vibration of the helicopter.

The Doman designer says that these
forces are the major cause of oscillating
stress in rotor blades, hub and mast.

“Thus, the safety and maximum
speed of helicopters ‘ﬁrlHI hinged blades
are limited by the effects of Coriolis

ANGULAR MOMENTUM remains the
same, whether pretty spinner on bar stool
extends or retracts her legs. In first case,
her mass rotates slower, in second, faster.
This principle is applied in Doman rotor,

forces, which result from lack of design
consideration of the natural law ﬂf con-
servation of angular momentum.’

> Obj t:tnnn—ljuwmn may object that
they can give freedom of motion of
each blade in the plane of rotation by
the addition of drag hinges. But Mazur
answers this by saying that oscillating
shear loads are not eliminated by hinges,
and that dampers are needed to restrain
the motion of the blade. These
dampers, says Mazur, destroy the ef-
fectiveness of the drag hinge and permit
the destructive Coriolis forces to pass
from the blades to the hub through
the dampers.

» Tectering Rotor—In the case of the
teetering rotor mounted on a rotating-
gimbal hub, the opposite blades have a
COmImon ﬂapnmg hinge at the hub.
The action of such a system is similar to
that of a universal joint.

In a universal, even though the driv-
ing shaft is rotating at constant speed,
the driven shaft will accelerate and de-
celerate if there is an angularity be-
tween the two shafts. Tor the teetering
rotor, the blades will accelerate and de-
celerate when the hub axis is at an
angle with respect to the drive shaft.
The magnitude of the accelerations will
vary, increasing with an increase in hub
tilt. Thus thm will also increase with
copter forward speed.

S0, according to Mazur, forces are
senerated which cause a variation of
hmﬂmg moments to the blades in the
plane of rotation. These forces are
transmitted to the rotor mast, cause
vibrations to the entire helicopter and
r:-u.ntmlh cause fatigue failures.

“Thus the safety and maximum

speed of a helicopter equipped with
teetering rotor mounted on a rotating
gimbal-type hub are limited by the ad-
verse effects which are introduced from
use of the rotating gimbal-type hub.”
» Doman System—The rotor system
employed by Doman uses a semi-rigid
teetering rotor mounted without hmgm
on 4 l]ﬂl‘l-l’ﬂtﬂhﬂﬂ' gimbal. The hub is
driven by a Eﬂl‘lﬂfﬂl‘lf-ﬂﬂglﬂﬂrrﬁpﬂﬂd joint
at the tectering center.

Mazur says that the blades will not
accelerate or decelerate during each
revolution, Coriolis forces will be com-
pletely absent, and rotor stresses will
not be affected by CG location.

He savs that the Doman YH-31/LZ-5
copter shows no evidence of vibration
in flight, including the transition phase
between hovering “and forward flight.

Increases in size of rotor syvstems in-
crease fatigue stresses and vibrations
astronomically, the designer points out.
But because the major sources of fatigne
stress and vibration are removed in the
Doman system, Mazur says that rotor
system can be used “most fittingly” on
extra-large copters.

Fma]h Mazur makes this statement:
“After having flown and tested for six
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years while in the employ of the U. §. |

Navy many present-day helicopters and
after having Hown in the Doman LZ-1

and YH-31 LZ-5 helicopters, (I con-

sider) that the Doman rotor system
obsoletes contemporary designs.”

Focke Convertiplane

Kept Under Wraps

(McGraw-Hill World News)

Sao Paulo, Brazil—-Heinrich Focke of
German aviation industrial fame is said
on good authority to be designing a
convertiplane, but details of the work
are secret, as Focke is inaccessible.

The combination helicopter-plane is |

being designed under wraps at the In-
stituto Tecnologico de Aeronautica at
Sao Jose dos Campos, about 100 mi.
outside Sao Paulo, according to these
reports. Several German technicians
are working with Focke.

Air attaches at the U. 5. embassy ex-
press skepticism both of the converti-
plane project and a jet plane supposedly
on Focke's drawing boards with the
backing of some Sao Paulo industrial-
ists.

(A check in Germany discloses no
knowledge of a Focke convertiplane
project in Brazil.

“I know that Heinrich Focke con-
\trm:tul a muvcrtip]amc a long time
ago,” one source says. ‘It is Enhrf:'[
possible that he is still busy on his D]d
ideas in Brazil.")

Compact Unit Filters
Corrosive Chemicals

Filters for such highly corrosive
chemicals as fuming nitric acid, hydro-

chloric acid and hydrogen pem*ndt:— |

typical liquid propellants for rocket en-
gines—are announced by the Porous
Plastic Filter Co., Glen Cove, N. Y.

Usm%I porous Kel-F as a filter me-
dium, the company has produced a ser-
ies of inline filters which give separa-
tion of all particles larger than five mi-
crons in liquid filtration and much finer
particles in gas filtration. The flter is
also useful at temperatures up to 350F
and 1s resistant to thermal shock, the
cOmpany says.

In the particular hlter designed
to handle fuming nitric acid, makeup
is of porous Kel-F elements with stain-
less-steel separator rings, housed in a
stainless-stee]l container. [Iilter area is
one square foot; envelope dimensions
are 5% 1n. diameter, 64 in. long.

The unit will take 75 psi. differential
across the element, and up to 1,200-psi.
line pressures, says the company, rﬂ
ters are available from fractional square-
foot surface area up to 50 sq. ft.
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WADC Evaluates Magnesium: Good, But—

Designers and producers must take into account
the light metal’s sensitivity to ‘incorrect’ handling.

A Wright Air Development Center
evaluation of structural magnesium in
aircraft says its use would reduce the
cost of planes and conserve aluminum,
which may be a critical material in an
€MErgency.

But, the report points out, more or
less automatic manufacturing processes
and machines will have to be developed
to make the light metal suitable for
mass-production use. The present state
of the art is believed to restrict use
of magnesium in primary aircraft struc-
tures to strictly controlled conditions.

Steps already have been taken toward
implementation of an all-magnesium-
aircraft program. No specific details
of the program have been disclosed
ofhcially, but Aviarion Week previ-
ously revealed (Sept. 28. p. 28) that
a new trainer and a new hzhter had
been under consideration. In another
facet of the work, East Co~st Aeronan-
tics, Inc., produced an all-magnesium
F-80C fuselage, which recently con-
cluded successtul static tests at Day-
ton following similar tests with an all-
magnesium wing. It is expected that
the complete flight article will be flying
by Mav or June 1954.

» WADC's Report—\WADC's action
on magnesium is based on the premise
that mherent advantages of the mate-
riall can be made effective only in a
full-scale aircraft program, backed by
adequate experience and supported with
adequate equipment. In the past, use
of magnesium as a primarv structural
material in the aircraft industry has
been somewhat limited in comparison
with long-established aluminum alloys.

A revised version of WADC's re-
port—"The Suitability of Magnesium
for Aircraft Structures”—omitting a few
minor portions which contain classified
information, is presented substantially
in this article. '
» Mass-Production Aspects—The scope
of WADC’s report concerns the tech-
nical properties of magnesium insofar
as they influence the suitability of the
material for large-scale use in primary
structures of aircraft,

Air Force material other than air-
craft is not considered, but WADC's
feeling is that most other applications
such as missiles, ground equipment,
cte., largelv will be covered by the
same considerations. Requirements in
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these applications appear to be less
exacting generally than those for pri-
mary aircraft structures, where both
maximum safety and performance must
be achieved at the same time,

WADC's study considers only facts
which are important for a routine mass
production by an adequately experi-
enced and equipped industry. It disre-
gards all problems arising from the in-
troduction of magnesium, since the
difficulties of transition period are not
considered of primary importance for
the evaluation of the possibilities of-
fered.

Magnesinm is evaluated by WADC
from three points of view:
e Performance  (physical
tics).

e Structural safety (reliability).

® Procurability (productibility and re-
lated factors) of aircraft fabricated from
MAZNEesIum,

characteris-

Performance

These are the important factors un-
der the category of performance:
strength-to-weight ratio, stiffness, and
suitability for use of elevated tempera-

tures resulting from high-Mach-number
operation.

e Strength-to-weight ratio of a com-
plete magnesium structure appears to
be equal, essentially, to that of a com-
parable aluminum structure, and this
can be bettered in favorable applica-
tions. This conclusion in the report
is based on experience gained with B-
36 parts, Sikorsky helicopters, Dow-
built T-6 wing panels, and also with
the F-80 fuselage and wings built as
all-magnesium structures by East Coast
Aeronautics, Inc., Pelham Manor,
N. Y., a subsidiary of Barium Steel
Corp.

e Stiffness of a magnesium structure
generally will be better than that of a
comparable aluminum structure. This
is because the specifically lighter and
weaker magnesium generally will be
used in thicker cross-sections, which
means that less buckling under loads
will occur.

This favorable stiffness may be an
important point in favor of magnesium,
the report emphasizes. Efficiently de-
signed magnesium alloy wings will
have superior aeroelastic properties
permitting increased performance where

ALL-MAGNESIUM F-80C fuselage has successfully completed static tests, includ-
ing overload conditions, at Wright Air Development Center, Here it is shown under

test, with tail covered with tension pads. The structure was designed and built in mag-
nesinm by Banum Steel Corp.’s East Coast Acromautics, Inc., at Pelham Manor, N. Y.
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| Magnesium Progress

Since its introduction into the avia-
tion field, magnesiom has taken on
growing importance. This magazine
has followed closely the progress made |
with this metal, reporting regularly on
its effect on design and production.
Some of the major articles on activitics
with magnesium, reported 11 AVIATION
WeEek, are listed here:
® More Magnesium Facilities Sought,
June 20, 1949, p. 41.
® Magnesinum Used as Structural Mate-
rial, July 4, 1949, p. 26.

e Need More Magnesinm Sheet Ca-
pacity, July 25, 1949, p. 15.

® Magnesium Alloy Corrosion Studies,
Aug. 14, 1950, p. 33.

® How to Stretch-Form Magnesium,
Mar, 19, 1951, p. 2Z1.

® Magnesium: Neglected Plane Mate-
rial, Sept. 1, 1952, p. 21.

e Magnesium: Neglected Plane Mate-
nal, Sept. 1, 1952, p. 21.

® Magnesium Gains Favor as Plane
Material, Dec. 29, 1952, p. 31.

® Sheet Magnesinm Problem Licked,
Jan. 12, 1953, p. 40.

e WADC to Test All-Magnesium
F-80C, Sept. 28, 1953, p. 28. |
® Magnesium  Jet Trainer Design,

Nov. Z, 1953, p. 49.

flutter and aileron reversal are the lim-
iting criteria, Use of magnesium may
make possible the design of thinner
wings.

e Temperature limits for magnesium
presently are about the same as for
aluminum, 250 to 300F. But the re-
ort reveals that alloys having satis-
Fa::l:ﬂr}' properties at temperatures as
high as 500 to 600F have been intro-
duced as castings in certain new en-
gines. Also, sheet and plate alloys for
use at such high temperatures are ready
for service testing.

It is not yet certain that these de-
velopments will be successful, so far as
use in primary aircraft structures is
concerned, the report states. FProb-
lems such as riveting and corrosion-pro-
tecting these high-temperature alloys
may prove critical. However, the pros-
pect is that magnesium may find its
place about midway between aluminum
and titanium as a material for high-
speed aircraft, the report says.

On the question of performance, the
report concludes that superior designs
can be achieved bv emploving mag-
nesium alloys in applications where
their low specific gravity, in comiune-
tion with other physical and mecham-
cal properties, can be used to advantage.

Structural Safety

From the viewpomt of structural sal- |

ctv, magnesium is a material which
must be used with great cantion. Any
deviation from the “correct” design,
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manufacturing, and maintenance rules
very often will be dangerous, the re-
port says.

This great sensitivity to abuse is a
basic property of magnesium. So,
while the capability to stay safely and
more easily within the limits set by
the material work improved, the prop-
erties of the material cannot be changed
to any great extent.

Basically, magnesium has two prop-
erties which make it so sensitive to
deviations {rom correct handling meth-
ods:

e Although the material permits a
rather normal elastic deformation, it
permits only little plastic deformation
where it breaks.

® Magnesium has great sensitivity to
COTTosion.

> Stress Concentration—The low plas-
tic deformation expresses itself as sensi-
tivity to local stress concentration,
which makes it necessary to avoid
notches, abrupt changes in cross-sec-
tions, and any design involving com-
plicated stresses which do not permit
a rteliable analysis of the stress distri-
bution, Care must be taken not only
in shaping the stwuctural elements,
but also in joining them together,
especially when these elements have
different cross-sectior s, the report states.

Another stress ccncentration factor
is the material’s res :tion to improper
riveting. This sensidvity shows up in
two ways:

e When rivets are oversqueezed or
over-hammered, this can locally over-
strain the riveted magnesium part and
result in local cracks at the rivets,

® A rivet pattern may transmit a struc-
tural load in an uneven distribution,
so that certain rivets carry more than
others. This condition can occur as a
consequence of misalignment of rivet
holes or of deformation of parts under
the rivet closing pressure. Under such

an uneven load distribution, the report
states, magnesium structures will fail
in cases in which structures of 248
aluminum alloy would simply vield
suficiently to make all rivets carry
their share,

Sensitivity of magnesium to improper

riveting is a problem mainly for the
manufacturing shop and inspection,
On the small scale in whi::g mag-
nesium has been used in primary struc-
tures, it has been kept under control
by skillful and careful shop work. True
mass production in the future probably
will rely on riveting machines and
devices to achieve close quality con-
trol, rather than depend on a highly
skillful and careful labor operation, the
report predicts.
» Corrosion—Of all structural metals,
magnesium is the most susceptible to
corrosion, WADC’s report states. No
method of satisfactorily protecting it
by means of plating is in sight, it is
pointed out, and flawless insulating
against any outside influence is the
only safe protection. Corrosion of free
magnesium surfaces is not critical un-
der normal conditions, but the material
corrodes rapidly in the presence of
any dissimilar metal plus any liquid
acting as an electrolyte.

Yet, experience with the B-36, the
Sikorsky helicopter, and the T-6 and
F-80 wings show that the problem can
be kept under control. On the other
liand, the report points out, deviations
from perfection in applying and main-
taining the protective coating can be
dangerous under unfavorable condi-
tions,

Corrosion is mainly a shop, inspec-
tion and maintenance problem. It can
be made easier by careful design, pro-
viding good accessibility for inspection
and maintenance, and avoiding pockets

where moisture and dirt might collect.
» Look Into Future—Coing beyond the

Auxiliary Tank for Boeing B-52

jet Boeing B-52A Stratofortress, Data on
the tank’s size, capacity, weight or number
on order are classified.

This is one of the large external wing tanks
being produced by Rohr Aircraft Corp.,

Chula Vista, Calif., for the USAF's eight-
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present state of the art, the report sees
a future development coming up which
may make 1t appreciably easier to
achieve structural safety. Magnesium
bonding in primary structures, if suc-
cessful, may alleviate the problem of
improper niveting and corrosion  at
points of contact with dissimilar metal.

While bonding of thin sheets already
has been done quite extensively in air-
craft production, the procedure is not
safe enough for use with thicker mate-
rial, the report claims. The reason lies
not so much in the properties of the
bond itself, as in the inability to clean
and prepare a magnesium surface so
perfectly that no corroding moisture
can, under any circumstances, creep
between bond and metal.

The development of magnesium

bonding looks very promising and
should be given attention, the report
points out, but there is no certainty
that bonding in primary structures will
work out.
» Safety Conditions—There is more op-
erational experience with magnesium
than is generally realized—a B-36 air-
plane has 9,000 Ib. of magnesium in
its airframe, and the Sikorsky H-19
helicopter is 17% magnesium (Avia-
TioN WEEK Dec. 29, 1952, p. 31). The
material has proved fully satisfactory
after a period of introduction, WADC
says. It gives good service even iIn
carrier-based helicopters, which give it
the roughest treatment from the stand-
point of fatigune and corrosion.

The report sums up the situation on
structural safety with respect to me-
chanical properties this way: Mag-
nesium is a safe material for primary
structures, provided designs are made
with great care and manufacturing is
done either with great care by skilled
personnel or largelv on automatic ma-
chines.

Magnesium is a safe material from
the viewpoint of corrosion when it is
probably protected, the report con-
cludes. The amount of care required
appears compatible with the require-
ments of mass-production and mass-
maintenance, provided that designs are
appropriate, the report points out.

Procurability

Procurability is considered by the
report to fall into two categories—pro-
ducibility and toolability.

» Producibility—With respect to pro-
ducibility, that is, the cost of produc-
ing the end item itself, magnesium is
appreciably  better than aluminum
mainly becaunse a properly designed
magnesium structure generally will con-
sist of fewer parts than an aluminum
structure. This is so because the mate-
rial’s stiffness properties make stringers
and stiffeners largely unnecessarv. Also,
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magnesium is extremely easy to ma-
chine.

East Coast Aeronautics says, on the
basis of experience with F-50 and FOF
wings, that a properly designed magne-
sium wing can be built with about 60%
fewer parts and 25% less manhours
than a comparable aluminum wing.
These hgures were derived from experi-
ence with a small-scale production, re-
lving on much skilled labor and com-
paratively little tooling.

In true mass production, with com-
plete tooling, riveting machines, etc,
plus unskilled labor, used with both
materials, a similar result might be
cxpected, WADC feels.

Producibility disadvantages are the
necessity to apply full corrosion protec-
tion to all parts and assemblies, and
the need for good quality control and
mspection,

The report’s conclusion on costs is

that one can expect an appropriately
designed magnesium aircraft to be ap-
preciably cheaper to produce than com-
parable designs m aluminum.
» Toolability—With respect to tooling,
magnesium offers appreciable advan-
tages for the procurability of prototvpes
and small operational  quantities,
WADC says. For small-scale produc-
tion, simple sand castings can be used
instead of all or most forgings—a very
important consideration.

Somewhat smaller advantages may
be involved for full-scale mass produc-
tion. In tooling for mass prutﬁ]ctiﬂn,
the very strict requirements for perfect
workmanship mav demand rather ex-
tensive tooling, whereas a small produc-
tion can avoid this problem by substi-
tuting skilled labor for elaborate tool-
mg.

Magnesium requires a great deal of
hot forming, but no additional tooling
cost 15 expected since 755 aluminum
alloy also requires it.

The cost difference between inter-
nally heated hot-forming tools and nor-
mal cold-forming tools is offset by the
fact that one hot-forming operation and
tool gives the same results for which
two or three operations and tools are
required at room temperature, the re-
port states. —Irving Stone

BuAer Contracts

The following contract awards of
525,000 and more have been announced
recently by the Bureau of Aeronautics,
Department of the Navy, Washington

25, D. €.

GENERAL ELECTRIC C0O., Schenectady,
N. Y., compass adapters, 193, compass
adapter mounting racks, 133, spare parts,
418,611,

MecKIERNAN-TERRY CORP. Harrizon,
N. J., sealing strips, NATF, part No. 11-
310430-2, 200, $150,000.

PHILCO COKP., Philadelphia, Pa., dur-
ing flscal year 18564 the contractor aAgrees
to furnish to the government 600 man-
months of field engineering services In con-
nection with the assembling, altering,
repairing or operating or assisting or giving
instructions with respect to the assembly,
installation, alteration, repair or operation
of aireraft electrieal or electronle equip.
produced primarily by the contractor and
used by the Navy. The services to be per-
formed as required at placed within and
without the continental U. S., §572,632,

RAYTHEON MFG. C0., Waltham, Mass.,
hetween July 1, 195%, and June 30, 1954,
contractor to furnlsh 24 man-months of field
engineering services in connection with the
assembling, altering, repairing or operating,
or assisting or giving instructions with re-
spect to the assembly, installation, altera-
tion, repalr or operation of aireraft elec-
trical or electronie equipment produced
primarily by the contractor and used by
the Navy. Services to be rendered at places
within and without the continental limits
of the U. 8. as may be regquired from time
to tlme by the Bureau of Aecronautics,
25,862,

AIRCRAFT RADIO CORP, Boonton,
N. J., teat bench harness AN/ARN-30 and
AN/ARN-10A, 100, cable harncss, ARC-
16108, 100, test harness ARC-15913, spare
parts, publs.,, dwgs, design data, bill of
matl.,, catalog data, 100, §34,174.

AMERICAN MACHINE & FOUNDRY
0., Leland Electrie Co, Div.,, Dayton, 0.,
inverters, HE-1737-1, 1,402, spare parts,
F606,766.

CONNECTICUT HARD RUBBER C0.,
New Haven, Conn., design, fabricate and
furnish preliminary bladder cells (1) each
designed for use with a different group of
the following aireraft fAulds: (&) petro-
leum-base fluid and Ilubricants; (b)) syn-
thetic engine lubricants; (¢) acids. Design,
fabricate and furnish (1) each of the im-
proved bladder cells for the three types
fa), (h) and (¢) incorporating evaluation
changes. FProgrees and filnal reports, 3I§,-
4013,

Inexpensive -

accessory telescoping sleeve.

redqu ired.
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The new Bendix AN approved ANIOSTB cable
clamp is now available. Engineered by Bendix to the
highest quality standards, this cable clamp offers
major design improvements, The clamping action is
radial and completely eliminates wire strain and
chaling by holding the wire bundle firmly in rabber.
This elamp will accommaodate a wide range of wire
bundle sizes, bot an even grealer range can be
handled through the use of the Bendix ANSIZOA

The new AN3IOGTE cable clamp will also water-
proof multi-conductor rubber covered cable on the
redr of a connector, or where moisture-prool entrance
through a bulkhead or into an equipment box is

This versatile clamp is a product of the Seintilla
Magneto Division of Bendix Aviation Corporation cable.
and is a companion AN aceessory to the world
famous Bendix Scinflex line of elecirical connectors.
Write our Sales Department for details.

SCINTILLA MAGNETO DIVISION of &Zenaliy

=“"'|ﬂ4. Hm "'uuu gpiEfigm codrpEsFelin

FACTORY BRANCH QOFFICES: 117 E. Providencio Ave., Burbank, Callf, ® 35B2 Markel Streel, San Francisco 4,
Californta * Stephenson Bldg., 6560 Cass Ave., Detrait 2, Michigan * 615 Greenwood Awve., Jankintown,
Pa, * Brouwer Bldg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin, EXPORT SALES: Bendix International

Divisien, 205 Easl 42nd 51., New York 17, N. Y.

Bendix Builds a Better

caﬁécémzﬁ Z AN30578B

Eflicient « Versatile

Meoprene gland.

Increased close down.

Positive grounding feoture.

oluminum nut.

Shorter over-all length.

Immediate delivery.

Oifs tandling Feidunes-

Centered clamping action.

Coadmivm plated die-cast

Waterproofs multi-conductor
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Volscan Unsnarls Airport Traffic Jam

B g

SURVEILLANCE RADAR like this experimental unit, or more-conventional existing

AVIONICS

_

military or civil radars, provide plane location information to Volscan computers.

ANTRAC automatically tracks individual
aircraft, in effect converting surveillance
radar into many tracking radars. Antrac data
is fed into Datac computers.

TRAFFIC CONTROLLER pnts newly ar-
rived aircraft under antomatic Volscan con-
trol by placing pistolshaped device over
aircraft’s blip on surveillance radar scope,

"t -
!..!'hl-l:-
:‘!;u
'ru'u:;::
ARy
P

NFARLY AUTOMATIC traffic control of dozens of aircraft at very high rates of Fln-fv is
performed by this bank of Volscan Datac analog computers, which schedule aircraft arrival.
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® USAF iraffic computer
lands 120 jets hourly.

® Unit demonstrated to
civil aviation experts.

By Philip Klass

Boston—Project Volscan, the Air
Force Cambridge Research Center's
solution to a pressing military problem
(and one which may soon trouble civil
aviation) was demonstrated here re-
cently to representatives of USAF op-
erating commands, the Navy, Civil
Aeronautics Administration, and Aar
Navigation Development Board (Avia-
rioN WEEk Dec 14, p. 7).

e THE PROBLEM: How to assure the
orderly approach of swarms of jet air-
craft, returning to base with near empty
fuel tanks, so that each plane arrives in
proper, close-order sequence, without
delays at low altitudes where fuel con-
sumption goes up by a factor of three.

¢ VOLSCAN SOLUTION: A nearly
auntomatic trafic control system which
determines the optimum time of arnival
for each aircraft, continuously caleulates
the flight path that it must fly to armve
at the prescribed time.

The Volscan-computed heading and
rate-of-descent instructions can be trans-
mitted by voice radio, or automatically
via a radio “data link” to a cockpit in-
strument in the plane. The data link
signals can also be injected into the

lane’s autopilot so that it continuously
ch: s the aircraft on the required flight
path (AviaTion WEEk Aug. 17, p. 342).
» Missing Link—Volscan, officially des-
ignated AN/GSN-3, is essentially a
large analog computer, not a radar or
instrument landing system. It forms
the link between surveillance (trafhc
control) radar and the GCA or ILS
instrument approach systems which
bring aircraft in for final approach and
landing.

Volscan can convert a “cloud of
randomly arriving aircraft into an
orderly strecam”™ at the final approach
entry point at the rate of 120 aircraft
per hour for jets, 100 per hour for
piston aircraft, regardless of weather
conditions, according to Ben. F. Greene,
Volscan project chief. (Greene received
the 1953 Thurman H. Bane award from
the Institute of the Aeromautical Sci-
ences for his work on Volscan.)

» By Comparison—Using the same
surveillance radar, without Volscan,
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human trafhic controllers can  deliver
aircraft at an average rate of onlv 30-
10/ hour in good (VIR) weather; many
lewer in IFR weather, Greene savs. The
reason is that the traffic control problem
1s too complex and cluttered for the
human mind to cope with efficiently.

T'he figures on Volscan's trafhic-hand-

ling capabilities are extrapolated, based
on the accuracy and precision demon-
strated by the equipment in extensive
tests at Chinton County AVB, Wilming-
ton, Ohio, conducted m 1952-53. A
variety of aircraft tvpes, from C-45s to
B-47s, participated in the test runs.
P Practical Reality—Objective of two
weeks of Volscan demonstrations re-
cently completed is to show both mili-
tary and civil aviation representatives
that automatic traffic control, an old
concept, 1s now a practical reality.

AFCRC hopes to interest USAF
operating commands, CAA, and/or
ANDB in sponsoring development of a
few Volscan systems for military-civil
service tests. In production quantities,
AFCRC estimates that a Volscan type
system will cost around $100,000. 4

(Als Rome Air Development Cen-
ter 15 also working on the automatic
trathc control problem, but is not be-
lieved to have advanced to the point
of a working multi-aircraft prototype
system. )

» Operating  Fundamentals — Briefly
stated, Volscan operates as follows:

When a new aircraft arrives in the
control area (40-60 miles from the air-
drome in the present design), it appears
on the scope of the surveillance radar
(AN/CPN-18 or civil ASR). Once
identified, the newcomer is “acquired”
by the action of the human trafhc con-
troller.

Volscan then instantly calculates the
shortest possible time in which the new-
comer could fly directly from its present
position to the “entry point” for its
fimal approach. Volscan then scans its
“memory” to see whether this (earliest)
time of arrival has previously been as-
signed to another aircraft. If this time-
slot is available, it is reserved for the
newcomer; 1f already occupied, Volscan
scarches for the next available time-slot
and reserves it for the newcomer.

» Determining  Flight Path—Knowing
the newcomer’s present location, and
the exact time it must arrive over the
cntry pomt, Volscan next computes
what flight path the plane must fly from
its present position to bring it in at the
prescribed time. The necessary heading
and descent instructions are then
visually presented to human relaymen
for voice transmission to the plane, or

clse transmitted automatically by data

link.

Volscan monitors the position of air-

craft under its control at all times, con-
tinuously computing new flight path
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mstructions on the basis of aircraft posi-
tion at each instant,

» Delay Path Used—AFCRC has based
Volscan design on the principle of con-
trolling aircraft arrival time by use of a
roundabout or delayed flight path,
rather than requiring aircraft to increasc
or decrease airspeed,

Advantage of unsing this technique
is that aircraft heading is easily and
quickly changed; control of airspeed is
more sluggish, involves retrimming air-
craft, more work for the pilot.

One disadvantage of the delay-path
technique, from the standpoint of its
adoption and use for civil aviation, is ity
radical departure from the familiar rail-

road-type block separation system which
the CAA now uses.

I'lving under Volscan control requires
no special pilot training, actually elim-
mates complicated holding procedures
over a radio fix or on a beam leg, ac-
cording to Capt. Robert W. Diez, who
has made 300 Volscan runs in all kinds
of weather. Volscan heading and alti-
tude instructions are (presently) trans-
mitted to the pilot by voice, much like
GCA approach instructions. The pilot
need only follow instructions. As a re-
sult, pilots like Volscan, Diez says.

» System Details—The basic clements
m the Volscan system are:
e Automatic tracker (Antrac) isolates
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and tracks individual aircraft “blips”
from the scanning radar (which ]ma
many aircraft under surveillance) and
provides a continuous signal represent-
ing individual plane position. One An-
trac 15 required for each airplane under
Volscan control; a total of 14 Antracs
can handle trafhc at the rate of 120
aircraft/hour, AFCRC says, Fach An-
trac uses 19 electron tubes. The Antracs
feed mrcraft position signals to the
schedule computer,

¢ Schedule computer calculates shortest
possible (direct path) flight time (ta)
for a new plane entering Volscan con-
trol, scans arrival times previously as-
signed to other aircraft, then reserves
carlicst possible arrival time for new-
comer, This scheduled arrival time
(t.) 15 then fed to the flight path com-
puter,

e Flight path computer calculates flight
path (heading and rate of descent)
which plane must fly to arrive at sched-
uled time and produces signal pro-
portional to required ]H_u:hn" and alti-
tude. Omne flight path {mn]mtf.,r 15
required for each aircraft under Volscan
control; 14 are needed for 120/hour
capacity. Cumputuﬂ are of the analog
tvpe, contain one heading channel, one
altitude control channel.” Combination
ot schedule and Hight path computers
is called “Datac,”

» The Human Element—Although Vol-
scan does away with human aircraft—
plotting-board operators, it does not
climinate the human element entirely.
In the system demonstrated, humans
play the following roles:

® Traffic controller. This operator views
the surveillance radar scope, spots new
aircraft entering the area, identifies
them, asks the pﬂ::nt for his airspeed and
barometric altitude, then sets this in-
formation (manually) into the Volscan
computers. To “acquire” a new air-
craft into the system, the traffic opera-
tor places the barrel of a small pistol-
shaped device (containing a photocell)
against the radar scope, over the desired
airplane blip, then squeezes the trigger
to increase blip illumination momen-
tarilv. By this action, the operator es-
tablishes the position of the new aircraft
for an Antrac, setting it to tracking the
new plane. When the Antrac is track-
ing the airplane, a small rectangular
blip will appear around the airplane
blip.

As presently envisioned, two traffic
controllers are required to handle 14
Antracs and 120 aircraft/hour. Each 15
responsible for seven Antracs.
¢ Relaymen. Volscan-computed flight
path instructions, in the system demon-
strated, are presented on small panels
(one for each plane) in front of relay-
men, who radio these instructions to
aircraft pilots. One relayman can handle
three aircraft 51mu]tﬂnmm]h AFCRC
says, because mew instructions need be
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path (d’)

path.

When aircraft deviates from initially computed Hight
and heading (8) by an angle (z), Volscan
computer instantly calenlates a new fight path (d™)
which will bring plane in at the same scheduled
arrival time. Path (d) is the shortest possible flight
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transmitted only periodically. Desired
airplane heading is displayed on a direc-
tional-gyro type of dial-pointer arrange-
ment: altitude mformation is displayed
on a voltmeter calibrated in thousands
of teet.

[f the plane’s speed should fall so
low that it cannot make its scheduled
time of arrival even by flving the most
dircct path, the flight put]u computer
automatically flashes an “incréase air-
speed” light on the relayman's panel,
and he radios this instruction to the
pilot. The flight path computer detects
this condition when it finds that the

Volscan Payoff

How Volscan can slash landing and
letdown times is illustrated by the fol-
lowing report from USAF Capt. Rob-
ert W, Deiz, 6520th Flight Test Squad- |
Fan:

“One moming [ took off from
Wright AFB with a 300-ft. ceiling and
proceeded to the Clinton County Dan-
ger Area (where Volscan was under
test). In one hour and 45 minutes 1 had
made four Volscan letdowns to VFR, in
one case breaking through the ceiling at
less than 100 ft.

On leaving . . . (to return to Wrght
AFB) 1 was assigned 500 feet on top,
which put me at 9,000 feet. Arriving
over the (Patterson) range, 1 was noti-
fied that since I was eighth in order, my
n]'.llmr.u:h time wounld be one hour 20
minutes hence.

jets . . . were placed ahead. . . . It was
not until one hour 45 minutes after I
reported over the range that T was able
to land. Volscan, 32 miles from there
under the same weather conditions, could
have landed all 11 of the various types
of aircraft in less than 12 minutes.”

“During the period of holding, three |

ratio of t./ts is falling below a value of
about 0.97.

When the plane i1s near the final

approach entry pmnt the Lmnpul‘:,r au-
tomatically flashes a “lower gur hght
on the relayman’s panel, and just prior
to reaching the entrv point, another
light flashes and the relayman gives the
uiut his final heading to Hu:' runway.
Ilm use of a data hu[-. which is slated
for military use in the foreseeable fu-
ture, will eliminate the relaymen en-
tirely.
e Monitor. He surveys the progress of
all aircraft under Volscan control on a
PPI radar scope, together with a display
which shows the scheduled time of ar-
rival for each aircraft, and individual
meters which show the t./t, ratio for
each plane. When the monitor sees the
t./ts ratio fall below one, for an ex-
tended putt}d he knows the plane will
never make its scheduled arrival time
and the monitor must decide what ac-
tion to take.

If there is no aircraft assigned to the
next later time-slot, the monitor can
push a button and reschedule the plane
to the new time-slot. If every one of
the later slots is assigned to other air-
craft, the monitor may abort the laggard
and bring him out of the approach pat-
tern (by voice instructions) for a new
attempt.

Or, if the monitor sees the t,/ty ratio
climb above 1.5, he can tell that the
plane 1s taking much too roundabout
a course and mll have trouble.

When Volscan ground equipment
can directly control C!Lh airplane’s ﬁu:,ht
path through a data link and the plane’s
autopilot (as has been done experi-
mentally), there is less likelihood of a
plane deviating too far from the pre-
scribed flight path. Nevertheless, there
will still be need for a monitor and
for human judgment.

» Handling an Emergency—When a
disabled Iam: enters the Volscan con-
trol area dI'Id advises the trafhc controller
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that it wants an emergency approach,
the controller presses an emergency
button, When the schedule computer
has determined the carliest time of ar-
rival for thr, disabled plane, it auto-
matically “bounces” any plane previ-
ously assigned to this time-slot,

The schedule computer then assigns
the “bounced” aircraft to a new arnval
time at the end of the pattern so that
only one aircraft approach is disrupted
by the EMEIZEncy.
> Volscan Flﬂlhlilh—ﬁupth. the pro-
totype nature ot the present system, 1t
incorporates considerable Dpcrﬂtmnal
Hexibility and design sophistication.

For example, a single Volscan instal-
lation can feed aircraft alternately into
any one of several different airports from
several different final approach entry
points, ]prm'i-:ling the arrports are within
a 2(0-mile radius and within radar vision.
AFCRC demonstrated this feature by
feeding B-29s and a B-26 into Norwood
and Emcrh Airports, the Weymouth
Naval Air Station, and over Graves
lighthouse, {"mtr-iu. and flight path |
computers work in a polar cnnrdlmtc
system, making it easy to provide for
off-set entry points.)

Wind velocity and direction correc-
tions can be set into the flight path
computers, causing them to modity the
computed fight path to compensate
for ground winds.

» Possible Improvements — Although
Greene believes that Volscan is a big
advance over anything now in existence,
he 'a::anx]LdgLs that the present design
could be improved in future models.
For example:

e Altitude scheduling. At present, the
desired rate of descent (determined by
aircraft type) is set into Volscan manu-
ally by the traffic controller. Based on
the time of arrival initially established
by the schedule computer, the flight
path computer calculates (and indicatm
to the relayman) what the plane’s alti-
tude should be at all times. This design

NEW SMALL DATAC shows how older
schedule and flight path computers can be
reduced in size with redesign. One Datac is
required for each aircraft under Volscan
control. Photo of older Datac p. 38.
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SPECIALISTS

INJECTION NOZZILES
IN DESIGN AND PRODUCTION

SPRAY ENGINEERING COMPANY

ENGINEERS

AND MANUFACTURERS

108 CENTRAL STREET - SOMERVILLE 45, MASS.

' ENGINEERS

« « « FLIGHT TEST
« » « ANALYSIS
+ « + AIRCRAFT STRUCTURES

WILL CONSIDER

RECENT GRADUATES
IN AERONAUTICAL, ELECTRICAL
OR MECHANICAL ENGINEERING
Salaries & Responsibilities |

Commensurate With Exp.

Opportunity for professionol advance-
ment in expanding flight research or-
gonization primaorily engoged in de-

velopment, installation and flight test |

of aircraft instrumentation and flight
control equipment. Structural design
ond stress anaolyses experience desir-
able.

Positions involve all phoses of Fflight
test including preliminory study work,
planning of tests, installotion of equip-
ment, and analyses of results,
CENTRAL LONG ISLAND LOCATION

AT MacARTHUR AIRPORT

IN RONKONKOMA, M. Y.
Submit Resume to

Box 218, Ronkenkoma, N. Y.
or Phone RONKONKOMA 9-B0B6

For Interview Appointment or
Apply in person flight research dept.

SPERRY

GYROSCOPE COMPANY

MacARTHUR FIELD,

_RONKONKOMA, N. Y. |

VINYL
SLEEVING

Re:inite insulation sleeving is widely
regarded as the quality standard for
the aircraft industry, Combine this
high quality with Inspection and Sery-
ice that eliminotes your purchasing
headaches ond you will understand
why Resinite leads the field.

Write for samples and prices.
AR |4
N/
® ©
esinite

RESIN INDUSTRIES, INC.
315 olive st. - box 1589 - santa barbara, cal.

SPECIALISTS IN VINYL SLEEVING AND TUBING FOR

THE AINCEAFT ELECTROMICS AND MEDICAL FIELDS
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TEMCOQO’s rapid growth in the high
performance aircraft field has
opened challenging career opportu-
nities for qualified ENGINEERS.
Write today...glving details of
your educational background and
experience. Among the top-level
positions open now are:

POWER PLANT INSTALLATION

FLUTTER AND VIBRATION EXPERTS

SYSTEM ENGINEERS

STRESS ANALYSTS

WEIGHT CONTROL ENGINEERS

ENGINEERING PLANNERS

Write fo:

Engineering
Personnel

DALLAS e

CAREER

OPPORTUNITIES
orrered NOW N

PROSPEROUS
DALLAS, TEXAS

THERMODYNAMICISTS

AERODYNAMICISTS

SERVOMECHANISM ENGINEERS

ARMAMENT ENGINEERS

DESIGNERS

PRELIMINARY DESIGNERS

Box 6191,

GARLAND

Excellent Housing
Available

DALLAS, TEXAS
e GREENYVYILLE

3-D Seanning

When the Volscan project was formed, |
its primary objective was to develop a
| combination surveillance and height-And-
ing radar capable of three dimension, or
“yolume scanning’=hence the name.
Automatic trafhic control was added later I
| as an objective, but its achievements and
success overshadowed the original radar
development. As now used, the unusual
Volscan radar antenna provides only |
azimuth and range data.

approach leaves something to be de-
sired when actual arrival time differs
aplmulhh from initially scheduled
arrival time. In a future design, altitude
scheduling would be made to vary with
actual flight time, Greene says.

e Three-coordinate system. At present,
Volscan does not show the alttude of
any aircraft under its control. When
the monitor sees two blips approaching
cach other on his scope, he cannot be
sure that they are at their preseribed

| altitudes, giv |1|g a safe separation. For

maximum protection under high-density
traffic use, Greene would like to see air-
plane altitude information displayed
and possibly used in a three-dimensional
Volscan computer, instead of the pres-
ent two dimensional computer.

This could be done by adding a

height-finder radar to the surveillance
unit, but Greene thinks that the use of
an airborne altitude sensor, transmitting
altitude information via data limk, 15 a
hetter solution.
P Suitable for Civil Use?—Some obsery-
crs see a basic shortcoming in the pres-
ent Volscan system design which may
prevent its application to civil aviation.
This is the fact that there is no direct
coordination nor any interlocks between
mdividual Hight fpﬂtll computers, to
make it possible for one computer to
know what the other ones are doing.

Separation between individual air-
craft is solely dependent upon the fact
that each is scheduled to arrive at the
entry point at a slightly different time,
presumably over different flight paths,
and upon the alertness of the human
monitor. There i1s no omniscient auto-
matic device which continuously exam-
ines the airspace in three dimensions to
be sure that no two aircraft are in close
lzrmutmh

Admittedly this is a difficult and
complex task to Ecrfnrm automatically.
Although the probability of collision ap-
pears remote, the pnsﬁmlhtv exists.

FFor military operations, this risk is
much less than that present with
manual traffic control operations. With
increased civil air traffic, and the pros-
pect of jet airliners, the gravity of the

! civil trafic control problem may be
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similiar to the one facing the mihtary.,

» Giving Volsean a Trial-\Whether the

present Volscan is the answer for civil
aviation trafhc problems is a question
for the experts to study and resolve.
(Sam Saint, Air Transport Assn.’s navi-
gation expert, was reportedly so 1m-
pressed with the recent Volscan demon-
stration that he has scheduled a return
visit when there won’t be so mam
“visiting firemen” around,)

[f civil authorities are interested, the
can probably arrange with the Air Re-
Hﬂdrfh and l}:.wl{}pmt.nt Command to
have the present Volscan system set up
in an area where 1t could be used for
both military and civil aircraft. Greene
thinks the Norfolk, Va., area would be
a good one.

New Devices Aid Lab,

Test Instrumentation

Equipment suitable for use in flight
testing and/or laboratory instrumenta-
tion has recently been announced, in-
cluding transducers, recording oscillo-
graphs and accessory devices. Details of
these new units:

e High-temp pressure pickup, watcr
cooled to permit exposure to gas tem-
peratures of 5,000F, is available for jet
and rocket engine tests. Manufacturer
15 Control ]'ngmu:rmff Corp.. 560
Providence Highwav, Norwood, Mass,

® Linear ]mmhnn transducer, magnetic
reluctance tvpe, will operate in a.c. car-
rier svstems at frequencies of 60 to 10,-
000 cps., with an accuracy of 1% of the
operating range, according to manufac-

turer. Slide travel range is =1 to =2
inches. Manufacturer is North Ameri-
can Instruments, Inc., 2420 N, Lake
Ave., Altadena, Calif.

® Linear velocity pick-oft, with high
sensitivity, consists of a cvhindrieal coil
and a movable permanent magnet core.
One model, the 6VS, with a 1-in. stroke,
has a sensitivity of 450 millivolts/in./-
sec. Manufacturer is Control Compon-
ents Co., 46 Walnut St., Brookline,
Mass.

* High-temp impulse pickup is used to
convert mechanical motion to electrical
impulses without physical contact with
the moving object, providing the object
is made of a magnetic material. Pickup
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weighs 2 oz., has output voltage of up
to 28 v., 500-ohm impedence mt 1,000
cps.), and a resonant frequency of 50-
60,000 cps. Manufacturer is: Electro
Products Laboratones, Inc., 4501 N.
Ravenswood Ave., Chicago 40, 1lL.

¢ Six-channel mmllcrgm]:h type 5-117,
weighs 24 1b. It is capable of recording
phenomena at frequencies up to 300
cps., according to manufacturer. Device
records on 70-mm.-wide photo paper,
100 ft. long, housed in a detachable
ilm magazine, Six Alm drive speeds,
rngimg from 3 1 to 24 . /sec. are avail-
able, by changing gears. Precision tim-
ing lines are “recorded every 1/100th
second along one edge of the record,

resistance.

cation.

with every tenth line heavier, A hve-
digit counter 1s advanced at the begin-
ning of cach run and photographed to
provide record identification. Oscillo-
graph dimensions are: 5% x 84 x 144 in,
Manufacturer is Consolidated Engineer-
ing Corp., 300 N. Sierra Madre Villa,
Pasadena 5, Calit.

e Fourteen-channel oscillograph, Model
557 made by Midwestern Geophysical
[Laboratory, has the operational features
of company’s Model 555 but is de-
signed for greater rugeedness and shock
“Unit has fullwadth timing
lines at 0.01 and 0.1 seconds and a
beam-interrupter type of trace identifi-
Fullwidth viewing screen is

I lr_-u_v_E_RSAL means

UNIVERSAL METAL PRODUCTS, INC.

Tools«Dies sMetal Stampings + Aireraft Parts
Serving America’s Aircraft Industry

a world of
__KI_!_PWH OW...

 COMPLETE

-=uf@cilities
=sresponsibility
=sresulis

FROM DESIGNING TO

FINISHED ASSEMBLY - IT'S
ALL AT UNIVERSAL!

With modern equipment and
highly skilled personnel
Universal will take charge,
then do the entire job.
Designing, layout, tooling...
forming, stamping, machining...
welding (heliare, spot,
continuous seam)...testing,
production control, inspection,
complete assembling —all
yours in quality, in

volume at Universal!

Let us help develop and quote
your complete assembly...on
either production or experimental
runs! Join the list of satisfied
Universal customers...write,
phone or wire —today!

2311 West Oranga Streat
CUmberlond 3-3115
Alhambro, Califernia
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provided and record speed can be
changed by means of a gearshift ar-
rangement. Company has also an-
nounced new Model 108 shock-resis-
tant galvanometer whose deflection due
to shock is only one-fifth as great as its
predecessors, Midwestern says, enabling
the galvanometer to record through
shocks up to 100G. Another new gal-
vanometer, Model 109, is designed for
use in Consolidated Engineering Corp.
oscillographs.

e Oscillograph accessory, consisting of
a power supply and a three-channel de-
modulator unit to serve as a link be-
tween sensing elements and an oscillo-
graph in flight test instrumentation has

been announced by Doelcam Corp.
Power supply operates from aircraft’s
28-v. d.c. supply and provides voltage
and frequency-stabilized 400-cps. power.

- PAsTysHIN
Wiarign CORF

EXTRA PAY-LOAD MILES WITH
PASTUSHIN TANKS

External fuel loading with Pastushin fuel tanks adds to
safety and gives needed range to commercial and business
aircraft. Pastushin jettisonable fuel tanks — the product of
long and specialized experience — increase operating radius
and effectiveness of military and commercial aircraft alike.

RESEARCH » DESIGN » DEVELOPMENT » PRODUCTION

Unusual opportunities in research, dfﬂm_"l
and development for engincers! Submit
resume of qualifications and ezperignce.
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Voltage regulation is reported to be
within 1%, frequency stabilization
within 0.2%, demodulation linearity
within 1% of full scale, the company
reports. Address is: Doeleam Corp., Sol-
diers Field Road, Boston 35, Mass.

rt”c FILTER CENTER T:L
»M-H Sets Up Jet Flight Center—To
prevent interruption of flight test ac-
tivities on automatic control equipment
during the bad-weather months, Min-
neapolis-Honeywell's Aeronautical Divi-
sion has set up a flight test center for
jct operations at the Tucson (Ariz.)
municipal airport. T. U. Grove, man-
ager of M-H flight operations at Wold
Chamberlain  Field in Minneapolis,
will head the new Tucson cenfter. M-H

will continue piston-engine aircraft
flight tests at its Minneapolis facility.

» SRI Automation Progress—Stanford
Research Institute, which has a USAF
contract to develop automatic factory
(automation) techniques for producmg
avionic equipment, reports the design
of a machine which can align and
attach resistors or capacitors to etched-
circuit plates at the rate of 4/10 second
per item. SRI also says it has developed
techniques which cut circuit-etching
from 3-11 minutes to 30 seconds.

» New Bendix Premium Tube—Red
Bank Division of Bendix Aviation has
announced a new full-wave, high-vacu-
um, octal-base rectifier, JAN 6106, de-
signed to replace the 5Y3-GT and
S5Y3W-GT tubes. New tube is factory-
aged for 45 hours and has an extruded
ceramic heater insulator and coil type
heater to prevent failures from shock
and vibration, Bendix says., Tube base
is designed for operation without arc-
overs at altitudes up to 80,000 ft.
Company's address is Eatontown, N.].

» Tape Resistors Available—Tape resis-
tors, originally developed by National
Bureau of Standards and used in the re-
cently announced Project Tinkertoy
technique of mechanized electronic as-
sembly, are now available from San-
ders Associates, Inc. Especially useful
in printed-circuit construction, tape re-
sistors are rated at 4 watt at 150C, avail-
able with resistance values of 100 ohms
to 10 megohms. Company's address is
137 Canal St., Nashua, N. H.

» Talbott to Speak—Secretary of the Air
Force Harold E. Talbott is slated to
speak Feb. 3 at Binghamton, N. Y., at
ceremonies held by Link Aviation to
mark the 25th anniversary of simulated
flight. Edwin Link, chairman of the
board, built the first simulator 25 years
ago in the basement of his father’s or-
gan factory. —P.K,
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The Ninth Annual Champion Aircraft
Spark Plug and Ignition

Conference

One of aviation's most productive traditions is the annual pilgrimage of the world’s top
aireraft ignition experts to Toledo for a three-day round-table conference at Champion.
Aviation has grown great in service and safety through cooperation such as this.
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AERONAUTICAL ENGINE LABORATORY, USN
J. Moendrala, M. Paulovich

AIR FRANCE, Jean Philippet
ALLISON DIVISION, GMC, F. P, Seits
AMERICAN AIRLINES, E. . Kovae, T. J. Hurris
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5. M. Terry
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FORD MOTOR COMPANY
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Hay C. Poazx, J. Malcolm Sorensen
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PACKARD ELECTRIC DIVISION, T. L. Boyer
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L. C, Wolcott
PAN AMERICAN GRACE AIRWAYS
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PAN AMERICAN WORLD AIRLINES
John J. Franco
PAN AMERICAN WORLD AIRWAYS
William E. Loucks, H. 1. Moasbarjrer
1), E. dohnson
PHILIPPINE AIR LINES, John H. Kinkade
PHILLIPS PETROLEUM COMPANY
Henry E. Alquist
PIEDMONT AIRLINES, William F. Davis
PIONEER AIR LINES, Roy K. Jones
PRATT & WHITNEY, Alfred F. Yarcovone
PURE QIL COMPANY, James G, Hall
ROLLS ROYCE, LTD., H. E. West
ROSS5FORD ORDNANCE, . J. Julius
ROYAL CANADIAN AIR FORCE, James L. Arnold
ROYAL CANADIAN NAVY, G. M. Cummings
SABENA BELGIAN AIRLINES
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Frank A. Stutz, P. H. Yawger
STANDARD OIL COMPANY, H. FF. Bloodwaorth
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F. A. Curtiss, L. 5. Hall, Harold L. Walters
STANDARD OIL COMPANY (IND.), J. F. Bower
SUN OIL COMPANY, George J. Liddell
THE TEXAS COMPANY

A. O, Dyrofl, Frederick P. Glazier
THOMPSON PRODUCTS, INC., M. J. Tauschek
TITEFLEX, INCORPORATED

William A. Folley, Harry J. Tindall
TRANS-CANADA AIBLINES, Bavmond W, Farren

TRANS-TEXAS AIRWAYS
Charles L. Baker, Puul F. Glover

TRANS-WORLD AIRLINES
Clark A, Fisher, Norman R. Parmet, A. T. Stubbs

UNITED AIR LINES
Norman K. Davis, L, C. Nichols

VAPOR BLAST MANUFACTURING CO.
Juck Brussock, V. W. Nichols, A. P. Neumann

WESTINGHOUSE ELECTRIC CORPORATION
Harold T. Muse

WRIGHT AERONAUTICAL CORP,, L. . Smith
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R. E, Maloney, F, L. Zeek, N. F. Buck
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THE COUNTRY'S LARGEST
EXTRUSION PRESS...

now being installed by Alcoa...
increases maximum extrusion size
from a 15-inch to a 23-inch
circumscribing circle, or from 600 pounds

to 2,300 pounds per piece

The 13,200-ton squeeze of this press
means that Alcoa extrusions can be larger,
thinner, and more intricate than before.
Ribbed extrusions for panels, for example,
can be made, as illustrated, 34 inches wide—
saving greatly in riveting and assembly.

For complete information call your
local Alcoa sales engineer.

Alcoa brings the world to your armchair with
"“SEE IT NOW"™ leaturing Edward R, Murrow.
Tuesday evenings on most CBS-TV stations.

ALUMINUM COMPANY OF AMERICA
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LETTERS

Good Word for GCA

The discussions carried on in AviATiON
Week concerming GCA versus ILS are
most interesting and stimulate ideas here-
tofore unconsidered. “Cockpit Viewpoint”
by Capt. R. C. Robson, a few weeks ago,
was particularly enlightening.

Capt. Robson pointed out one disagree-
able part of a GCA approach as being the
necessity of having to monitor four different
radio frequencies in addition to listening
for GCA instructions, Assuming he refers
to the normally used frequencies, I've found
that, once the plane commander is cleared
to GCA, any messages of an urgent nature
can be relayed by CCA and the monitoring
of the usual range, tower, ARTC, emer-
gency, and, in the case of airliners, com-
pany frequencies can be eliminated or dele-
%uh:d to the co-pilot thus leaving the pilot
ree to listen to GCA only, and to carry
out its instructions.

The relatively simple GCA procedure
lends itself readily adaptable to multi-engine,
single-engine, or jet aircraft. Commercial,
military, and civilian pilots have shown this
to be a good and reliable system, even for
the operator who, though inexperienced in
GCA, finds himself faced with the neces-
sity of making an approach during marginal
or below-minimum weather conditions.
This was shown on one occasion when the
writer was controlled to a successful land-
ing in recorded weather of zero ceiling and
one-sixteenth-mile visibility,

It has been shown that listening to in-
structions and carrying them out is less
complicated than reading instruments, in-
terpreting them, and making necessary
changes, during an approach,

Thus another blow 15 struck in favor of
CCA.

Wirriam A, Warpe, Lt., USN
Fighter Squadron 112
San Francisco, Calif.

Designing for Safety

Your article entitled “CIR Calls for
Stronger Cabins,” by Frank Shea, Jr. in
the Oct. 19 Aviarion Weeg will un-
doubtedly call widespread attention to crash
survival design in air transports; Mr. Shea
has done a good job in presenting some
highlights on a subject of a complex nature.

[ do feel, however, that it should be
pomted out that our report on the Na-
tional Airlines DC-6 Elizabeth, N, J., acci-
dent does not “call for stronger cabins”
per se, as the headline states; the report
refers, instead, to the desirability of design-
ing the floor structure, seats and seat at-
tachments to resist complete failure until
disintegration of other major cabin struc-
ture occurs,

There may also be some misunderstand-
g concerning the statement (attributed to
me) that forward-facing seats “have twice
the retention strength of aft-facing seats”.
Actually, I pointed out that a person sitting
upright in an aft-facing seat will load the
seat at a higher point above the floor—he-
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cause of the location of the person’s CG—
that he will if he jack-knifes over his belt
in a forward-facing seat. In the latter case
the body load is transmitted, by the safety
belt, to a point closer to the floor. This
results in a different leverage load being |
applied to the seat attachments and floor
structure under like conditions of decelera-
tion,

I think one of the most important points
in Mr. Shea’s article was his reference to
the fact that “no farr evaluation can be
made for one seat against the other until
data is recorded from accidents in which
both type of seats are used.” As he pointed

out, the accumulation of such data will re- |

quire the cooperation of many accident in-
vestigating groups, not only i this country
but in other countries as well.
A. Howarp Hassroox
Administrator
Aviation Reseach, Crash Injury
Research
Cornell Umiversity Medical College
1300 York Ave.
New York, N. Y.

Your article “CIR Calls for Stronger
Cabins” in the Oct. 19 issue elicits an 1dea,
which is so simple that it undoubtedly has
occurred to others.

I infer from the text, that the only
method of testing the assumptions under-
lying construction affecting passenger safety
15 to wait for a “fortuitous™ accident!

Why hasn’t advantage been taken of
radio-controlled drones, obsolete aircraft and
dummies to help visualize and solve some
of these problems?

Geonce E. Evaxs
Stationery Installabions Dept,
The Cooper-Bessemer Corp,
Mount Vernon, Ohio

Raiding Engineers

Your article Oct. 26 on aircraft industry
“pacts” to prevent competitive bidding for
cngineers 18, from personal observation,
largely true. It's high time the issues were
aired!

But the article dwells heavily on methods
of short-circuiting the pacts and leaves the
misleading impression that they are not
very effective. ‘The pacts are working to an
alarming and dangerous degree.

The real issue is whether this is (A)
right and (B) beneficial, It is neither:

A. It seems to me to be basically wrong

and counter to the central principle that |

made the United States great to stifle in-
dividual free enterprise for any segment of
the population. This regulation is even
worse than the (much-protested) bureau-
cratic kind because it is not subject to the
approval of the voting public. Bum bureau-
crats can be thrown out.

B. This sort of short-sighted manipulation
of the axiomatic laws of supply and de- |
mand 1s right now depriving the industry
of sorely needed technical manpower. It
15 therefore operating against the welfare
and military security of the country. If

engineers are in short supply, they should |

DESIGNERS,
ENGINEERS...

o Lg%
The SKY’S "the LIMIT
o Wi
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Today the men at Martin are building the
spaceborne systems of tomorrow. Every
rocket that sereams skyward brings back
more information of outer space. Every
day brings man closer to conquering the
heavens. It's thrilling work — reaching
beyond the sky.

And the sky iz no longer the limil on
OPPORTUNITY al Martin. Young men
are now in top positions at Martin.
We need more young men for exciting
Jjoba—creative engineers. We need:

AERODYNAMIC ENGINEER
L
JET POWER PLANT ENGINEER

®
DESIGNERS

EI.EBTH[I-HE[:H!.I'.IIBM. ENGINEER
FLIGHT Elhllllﬂ.}lﬂll ENGINEER
PHﬂIEI:T.EHEIHEER
SIHIIBTIIHE.E ENGINEER

Martin offers modern engineering facilities
nnc..! liberal benefits, including eompany
paid pension plan, Liberal iravel and mov-
myg allowances. Housing readily available.

WRITE NOW TO: J.J. Holley, Profes-
sional Employment, Dept. A-4, The
Glenn L. Martin Co., Baltimore 3, Md.
Inelude eonfidential resume with full de-
tailz of education and experience.
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' fuel controls |
' precision parts §
and assemblies

huilt to your specifications by

“PIERLE

For 40 years Pierce has specialized in the design and manu-
facture of engine speed and fuel contrals . . . and servo
mechanisms for power controls.
Today, much of America’s finest power-driven equipment
. many of her speediest turbojets . . . are equipped with
intricate, precision control mechanisms bearing the PIERCE

Mark of Quality.

Pierce experience and facilities are available to you in
the production of component parts for jet aircraft engines
.. . design, fabrication of parts, precision machining and/or
assembly, to your specifications,

Seasoned engineering talent, modern, fully-equipped
plants, skilled personnel ond rigid quality control practices
gssure workmanship of the highest order—at the greatest
economy consistent with PIERCE quality standards.

Enginaering service is availeble. Your inquiry will recaivo
the immediate attention of a qualified representative.

THE PIERCE GOVERNOR CO., INC.

1684 OHIO AVENUE, ANDERSON, INDIANA
Rek for oer new brechure, *°40 Yeers of Manufacturing Precision Controls™

be paid more—their value 15 greater, at least
temporarily. This will attrack new blood
and permit the age-old leveling and bal-
ancing process to keep the aeronautical
engincer in his proper place in our €con-
omy.

(We are deleting the writer's name and
address at his request.—Ebp.)

AviaTion WEek Oct. 26, 1953, carried

an article on pages 21 and 22 entitled
“AIA ‘No Raid" Pact Draws Fire.”

We, of the San Diego Chapter of the

Engineers and Architects Assn.-ESA, have
known of this Gentleman's Agreement for

some time, We have, as a matter of fact,
published the story in our own newspaper

and have of course been told by one of

our company's management (Convair) that
the story is a damnable lie, We are pleased
that Aviarion WEEK has published essen-
tially the same facts as we did, basing them
on the records of the NLRB hearings in
Seattle where this story was originally
brought ont into the open. _
Your article, in helping to expose this
nefarions scheme, has been of great service
to all aircraft engineers. They are the men
who have suffered financially as a result of
this wage-nigging agreement.
We congratulate you. You have gained
the support of thousands of engineers.
Vicror Hupsox, President
San Diego Chapter, Engineers and
Architects Assn.
San Diego, Calif.

Kaiser Metal Products

In your issue of Aug. 31, which gave
excellent coverage to the frst flight of the
B-57A at the Glenn L. Martin plant in

Baltimore, your reporter refers to this com-
pany as the “Kaiser Metal Products Div.”
This is an error which might logically be
made by anyone unacguainted with the

| various Kaiser companies.

Kaiser Metal Products, Inc., 15 an inde-
pendent, separate corporate entity and is
not a division or subsidiary of any other
Kaiser organization. It will be appreciated
if you'll call this to the attention of your
reporters and copy desk.

Jonw H. WinTeRsTEEN, Manager
Public Relations & Advertising
Kaiser Metal Products, Inc.
Bristol, Pa.

' Bush Operation

I would like to take this opportunity of
telling you how pleased I am with the
article you wrote on our operation (" Bristol
Freighter Paces Bush Operation,” Avia-
TION WEEEK Sept. 7, p. 7).

It is easy to get publicity of the spec-
tacular type; however, we frown on this
type of write-up, as I am sure other sound
operators do, as the industry has outgrown
the “glory” stage and we think it 15 now
a sound business. It is, therefore, very
gratifying to think that your magazine con-

| sidered details of our operation of sufficient

interest to publish.
T. P. Fox, Manager
Associated Airways, Litd.
Edmonton, Alberta, Canada
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UP THERE WITH THE BIG NAMES

80 Out of First 98
Gonvair 340’s
Use

SHYD

Nothing succeeds like success. Skydrol, Monsanto's
fire-resistant hydraulic fluid, passed its first CAA
operational test 5 years ago. Today it is recognized as
the standard of the industry. Twenty major airlines

use it regularly in various aircraft: five of these lines also
specify it for their Convair 340 fleets,

Skydrol eliminates the danger of fires caused by broken
hydraulic lines. It exceeds the nonflammability
requirements of AMS 3150,

Skydrol's lubricity is double that of conventional hydraulic

fluids. Overhaul rate reductions resulting in savings of
207, or more are not uncommon with Skydrol users.

Skydrol is noncorresive to aircraft metals. . . has a

fluid life of 4,000 or more hours as against 250 hours for
ordinary mineral™sils in cabin compressor or
supercharger transmission.

Skydrel is nontexic . . . requires no special precautions
in handling or storage . . . is stable at required operating
temperatures and pressures.

Ek',u:drnl is available for shipment to airlines in the
United States and abread, For further information,

write: Organic Chemicals Division, MONSANTO
CHEMICAL COMPANY, P, O, Box 478, St. Louis, Mao.

SEND for this engineering report on
Skydrol. Write address above.

These airlines now equip Convair
340°s with Skydrol:

MONSANTO i S

T Delta—C & 5

CHEMICALS ~ PLASTICS

Skydrol; Reg. U. 5. Pat. OF.

SERVING INDUSTRY...
WHICH SERVES MANKIND
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Here ot Twigg

occurs the modern

indusirial mirocle,

where ideas ond
blueprints are translated into

America’s most powerful jet

engine components. You can depend on Twigg
precision and skill in the fabrication of combustion

chambers, transition liners, turbine casings,

tail cones, burner supports, brackets, all

type spinnings; tube bending and

other essenfial components.

INDUSTRIES
ING

A MESSAGE TO AMERICAN

The second of two articles on profits

INDUSTRY « ONMNE OF A SERIES

What Are PROFITS Used For?

This is the second article on the role of
profits in our economy. The first was ad-
dressed to the question: “How High are
Profits?” The answer was found to be:
not high when compared with previous
vears and the present investment in cor-
porate facilities. This second article is
addressed to the equally important ques-
tion: “What do corporations do with their
profits?”

In 1953 corporations will earn about
$20 billion after taxes, if the recent rate
of earnings is maintained throughout the
year. These profits will be used (1) to
expand and improve productive capacity
through purchases of new plant and
equipment, (2) to finance the operations
involved in a growing volume of business
and (3) to reward the people who have
invested their money in American indus-
try. Of the $20 billion, the corporations
will pay about $9 billion to their stock-
holders as dividends. They will use the
$11 billion that remains to purchase new
plant and equipment and to increase theiy
working capital.

This year corporations are increasing
their plant, equipment and working capi-
tal by a total of approximately $32 bil-
lion. Of this amount, about $26 billion
is for new plant and equipment. The re-
mainder is for working capital. As this

article will show in greater detail, about
$21 hillion of this will come from depre-
ciation allowances and sales of new se-
curities. The other $11 billion will come
from retained profits.

It is impossible to trace exactly
how each dollar of retained profits
is spent. This money is mixed with
other money that goes into the com-
pany treasury in the form of pro-
ceeds from loans, sale of securities
and depreciation allowances. How-
ever, it is a fact that by relaining
$11 billion of their profits this year,
corporations have provided $11 bil-
lion toward their total capital re-
quirements, including the money
needed for evpanded and improved
capital equipment,

Profits Mean New Plants

This year American industry 1s en-
gaged in a very large expansion of plant
facilities. This will increase the indus-
trial capacity of the nation by about 7 per
cent. Since 1950, our capacity has been
inereased by about 12.5 per cent. And all
of this expansion has been privately fi-
nanced, even though about one-third of it
was certified as necessary for national
defense.

The expenditure during 1953 of $26




billion for new plant and equipment —an
alltime record—imposes terrific finan-
cial responsibilities on our corporations.
About one-half of the amount required
will come from depreciation allowances.
In general, these allowances are supposed
to pay for the replacement of worn-out or
obsolete equipment. Another $8 billion
will be raised by corporations through new
security issues and long-term mortgage
loans. All together, depreciation allow-
ances, security issues and long-term loans
will provide about $21 billion. But this
is still $5 billion short of the $26 billion
needed for new plant and equipment this
year. Thus, it is retained profits that spell
the difference between expansion and
standing still, between growth in the pro-
ductive capacity of the economy and run-
ning downhill,

As plant facilities are expanded, cor-
porations also need more working capital.
A larger volume of business requires
larger inventories, larger accounts re-
ceivable and larger amounts of ready
cash to meet payrolls and bills for ma-
terials. The increase in these items dur-
ing 1953 is estimated at $8.5 billion, of
which about $2.5 billion will be supplied
by short-term bank loans. The other $6
billion will come from retained profits.
Thus, retained profits provide an essen-
tial $11 billion—$§6 billion for working
capital, $5 billion for new plant and
equipment —to meet corporate financial

requirements.

Incentive for Investment

The role of the profits that are paid to
stockholders as dividends or to employees
under profit-sharing plans 1s even more
important than the role played by re-
tained profits in providing plant, equip-
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ment and working capital. Dividend
payments provide the main incentive for
investment in the stocks of corporations.
They are the reward for risks taken by
investors. Dividends paid by corporations
whose common stocks are listed on the
New York Stock Exchange provide an
average return of about 6.5% at present
prices, and dividends on preferred stocks
average about 4.5% return. Dividends
are distributed among 6.5 million stock-
holders. Also, it is estimated that 3 mil-
lion employees now are covered by profit-
sharing plans. These plans increase the
incentives of both production workers
and managers to work harder and more
efficiently.

Thus, more than 9 million Americans
have a direct financial stake in corporate
profits through ownership of stock or
participation in profit-sharing plans. But
all Americans share indirectly in the re-
wards of a successful business vear. In-
vestment of a major part of 1953 profits
in new plants and equipment means more
employment opportunities and better
working conditions for labor. For the na-
tion, it means new industrial capacity that
is essential both for national defense and
to produce more and better goods for a
rising standard of living.

Corporate profits after taxes repre-
sent about 6% of the nation’s total in-
come. But the job they do to stimulate
investment and to finance industrial ex-
pansion and improvement is more far-
reaching and more essential to the
prosperity and well-being of the Ameri-
can people than would be suggested by
that small figure.

McGraw-Hill Publishing Company, Inc.

AIR TRANSPORT

Airline Revenu

® New peaks forecast by
ATA for coming year.

® Scheduled ecarriers plan
to expand fleets 109.

By Lee Moore

Airline revenues and profits soared
to all-time highs this vear, and Air
Transport Assn. predicts higher rev-
enues during the coming vear.

U. 8. airline trafic and revennes will
increase about 10% in 1954, ATA
predicts. This compares with a 14%
revenue gain and 16% traffic volume
gain from 1952 to 1953,

Proht margins in late 1953 and all
of 1954 will be lower than the 1950-52
highs, ATA believes. Heavy deliveries
of new aircraft are causing a drop in
load factor (pavload as a percentage of
capacity), and, at the same time, higher
expense allowances to amortize the new
cquipment. But airlines counted on
this when they ordered the new planes
to case their former equipment short-
age.

Despite  revenue gains, domestic
trunkline operating profit mav have
dropped slightly in 1953, from %95
million last vear to $92 million in 1953,
ATA forecasts, for the reasons cited
above.

. U. S. international carriers’ profits
mcreased sharply, however, largely be-
cause Civil Aeronautics Board put so
many international routes on final sub-
sidv rates with profit, whereas most
mternationals  previously operated on
temporarv,  break-even  subsidy  rates.
Retroactive profit increases mav bring
previous vears nearer to the 1953 show-
ing.

5200 Million for New Planes—The
1954 forceast for all the world's sched-
uled airlines (except Communist and a
few other minor operations) is a 10%
pavload increase over 1953, Interna-
tional Air Transport Assn. also esti-
mates that member airlines will expand
their capacity 10%. TATA’s 69 lines
carrv 85% of the world's commercial
air traffic.

Arrlines probably will spend about
5200 million for 300 new transports
scheduled for deliverv during 1934
alone. TATA savs. |
» 1953-54 Forecasts—Here are other
vear-end airline business developments
and forecasts:

e Net profits of 10 major U. S. airlines
(see table) gained 30% in the 12
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es Soar to All-Time Highs

Record Airline Profits in 1953

(10 selected carriers, 12 months ending Sept. 30)

1952 1953
_ (000 omitted)
| American:
| Ty R G S e ey Ty PR A 51580,610 5204,985
Ottty BOOBE oo ivsinsrniiom 23,057 29,078
INEE-prelE oncisineid o N s e 10,690 13,739
Eastern:
RO TTIE.  E  a  rEG 111,214 141,481
Olperabing Broft: .- oo iiibimainis 15,624 20,733
Mot prolit  CoosniseisisassnabiEs 5,354 9,820
Capital:
BEVERNER. sy oy os watm G e 38,950 45.260
I Clpeiating probt: . ccivviisiivasiiigs 1,546 3,644
PNEE TORE " o s s L R S 1,243 1,758
National:
POV oo o i R S 26,518 34,395
eI PO oo pamvasnsnny o 4,088 4,597
RIRE PR v o oA el . 2,322 4,121
United:
BOVEIITIEE . & v hncit oo i o i e in e b 146,591 166,933
Operating profit .. ....covenvmrerrne 24,562 21,065
T | R L A S 10,081 10,445
Western:
R 0 o R e i e e 17,227 21,832
Cperating profib s vess s 2,766 2,742
Lo e e S g G A U A 1,120 1,278
Northwest:
T e g 53,694 61,736
| Operating Profib . oovsstvinaiasasve (—111) 4473
DNEE POBE .o o e R 1,283 2,681
Trans World:
IREVETIIBE . & oiv v it ooy 0, v S e 153,794 185,076
CIREIREINE. PHOIE it s it s 16,033 16,158
e (R U g Co e 8.524 7.144
Pan American:
T T R 185,578 206,475
Elpemtina IO 605 o i s Tl 5,680 17,950
B I o b e L s 6,714 10,816
Flving Tiger:
LT 1T R e R TN 6,505 7.857
Operating profit .................... 1,209 1,225
PR POl s T S s a e 1,330 1,698 |
Source: Carriers’ Form No. 41 reported to Clvil Aeronauties Board,

months ending Sept. 30—-1953 vs. 1952.
® Kevenues reported by the same 10
carriers gained 179 in the same period.
® Trunkline passenger revenue in 1953
climbed $100 million or 15% from a
vear ago. A shghtly lesser gain is an-
ticipated for 1954,

® Trunkline mail revenue gained $500.-
000 or 2% in 1953, The growing Post
Office Department experiment of ship-
ping preferential first-class mail be-
tween major cities by air instead of rail
where costs are competitive is expected
to boost mail revenues next vear, despite
decline of military mail.

® Trunkline express revenue increased
about 51 million or 11% and should
continue increasing.

® Trunkline freight revenues in 1953
increased $3 million or 12%.

® Total trunk operating revenues
chmbed $107 million or 14% to an
cstimated $875 million.

® Trunk operating expenses gained $110
million or 16% to $783 million in
1953,

® Trunk operating profits may have de-
clined a slight 3%, ATA predicts—
from last vear’s $95 million to an
estimated $92 million in calendar 1953,
Net profits are not predicted, because
of the complexities of vear-end account-
mg admstments.

® World traffic forecast for IATA car-
riers 1S a 10% gain in 1954. In 1053,
they carried more than 50 million
passengers 28 billion passenger-miles,
while cargo volume was 685 million
ton-miles and airmail 190 million ton-
miles. All will continue expansion in
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Passenger revenues .. ....

Mail revenues .. ..

F.xpress revenues . . . .

Freight revenues e
Total operating revenues . .......
Total operating expense

Operating  profit

Domestic Trunk Airlines

Revenues & Profits
Calendar 1952.53

1952 1953

$671,257,035 $771,470,956
35,910,283 36,375,000
15,852,661 17,603,259
25,529,528 28,672,572
768,014,595 75,196,378
672,895,899 783,240,261
95,115,694 91,950,096

Domestic Trunk Traffic

6 change

Revenue passengers ... .. 22,768,174 le'.ul}fi?.ji_r.'??l. +14.5 |
Revenue passenger-miles 12,120,789,000  14,273,347,000 +17.5
Mail ton-miles ... ... 658,296,296 72,288,521 +-5.5
[ixpress ton-miles 40,375,164 43,848,549 +-8.0
i = [ - - N ' -
Freight ton-miles . .......c00000a. 117,128,101 131,513,350 +12.5
Total revenue ton-miles®........ 1,413,459,651 1.643,380,074 +16.3
| ' Total ton-miles include nonscheduls=d, charter n]:-l-l':lf.in11:=' not shown In Lireakdown
. above the Lotal,
Source: Air Transport Assn's year-end forecast by ATA economics director
L. C. Sorrell. Calendar 1953 estimates are based on projections of financial datn
Januaryv-September and traflic volume January-October tempered by informal data
indieating slowdown in growth in the final months,
1954, according to I[ATA director £ o S .
5 American Starts First

general Sir William Hildred.
e JATA revenue increase will not quite
match the predicted 10% gain in 1954,

“Creative fares and rates will help
swell the volume of passengers and
cargo next year, but these same lower
fares, combined with extensive re-
equipment costs and decreased com-
pensation for carrying airmail will keep
the balance of airline finances generally
precarions,” Sir William explains, “The
mternational airlines remain confident
that the world economic situation will
continne to improve, and the present
high level of activity will be mam-
tamed.”

“Nevertheless,” ATA says, “the last
half of 1953 gives evidence that the
rates of trafic increase are themselves
decreasing and produces the prospect
that in 1954 the industrv increase will
be much lower than recently enjoved.

“The trunklines have scored another
impressive gain on their rail competi-
tors, but a short while back it was
customary to measure the annual prog-
ress against the Pullman trafhc of the
rails onlv,” ATA savs. “Five vears ago
airline trafic was slightly more than
half of the Pullman. In 1953, it was
approximatelv 709 greater than the
Pullman, and approximately one-half
of the total rail, traffic coach and Pull-
man—but excluding rail commutation,”
ATA adds.

“Airline coach traffic also continued
to gain rapidlv,” savs ATA, pointing
out that “in 1952, coach was about
209 of the total: During the last vear
it climbed to 309 of trunk passenger

trathe.”

54

U.S.-Mexico Aircoach
(McGraw-Hill World News)

Mexico City—American Airlines faces
carly competition on its recently imn-
augurated aircoach service to Mexico.

Observers here expect Pan American

World Airways to begin flying tounst
service from Houston to Mexico City to
meet AA's aircoach challenge, But there
is no official confirmation here.
» American  Service—American  this
month became the first carrier to start
coach service to Mexico, flying 80-pas-
senger DC-65s daily from New York and
Chicago to Mexico City.

Fares on the new service undercut
first-class rates as much as 409, a slash
the carrier predicts will open an entirely
new air travel market to Mexico and
sreatly increase tourist business that so
far has averaged approximately 400,000
persons annually. AA has carned some
80,000 of the total each vear.

Aircoach rate from New York to

Mexico City is %99 compared with
$145.40 on regular flights, On the
Chicago-Mexico City flight. the fare 1s
§76—nearlv 50% less than the Arst-class
charge of $114.
» Passenger Backlog—American sees only
one flaw in its potential traffic buildup:
Civil Aeronantics Board has limited
takeoffs from 7,600-ft.-high Mexico City
Airport to 65 persons.

The carrier fears this restriction on re-
turn flicht to the U.S. will cause an ac-
cumulative aircoach passenger backlog.
» Competing Lines—Other competition

to AA's aircoach challenge could come
from Trans-Canada Air Lines, which has
won its fight to fly from Montreal and
Toronto to Mexico City via Tampa,
FFla. Other foreign air carriers flying
into this city: Canadian Pacihe Airlines,
Air France and KLM Royal Dutch
Airlines.

Philippine Airlines was scheduied to
begin service this fall from San lran-
cisco to Mexico City, but PAA afhhate
Campania Mexicana de Aviacion won
an injunction from a Mexican court re-
straining PAL from operating the route
—previously approved by government
authorities. The injunction was granted
on grounds that Philippine’s permit
was not ratified by the Mexican senate
and thus was not vahd,

U.S.. Canada Sign

New Air Agreement

Toronto—="Trans-Canada Air Lines
will begin fving from Montreal and
Toronto to Mexico City via Tampa,
Fla,, Jan. 2 under a new agreement
reached by U, S. and Canadian air
transport ofhcials.

The six-month agreement permits
sovernment-owned TCA to land at
Tampa en route to Mexico City, a right
that was denied bv Civil Aeronauntics
Board shortly before the carner was
scheduled to inaugurate the service Nov.
1 (Aviarion Weeg Nov. 23, p. 18).

After the U. S. granted Trans-Canada
a license to operate one-plane service on
the new route, the Canadian Air Trans-
port Board called off hearings ordcred
against Pan American World Airwavs
and Colonial Airlimes.

The two U. S. carriers were scheduled
to show cause Jan. 15 whv Canada
should not cancel rights on parallel
stops made on through routes (Avia-
tion WEeEk Nov, 16, p. 15).

Meanwhile.  Transport  Nlimister
[.ionel Chevrier savs U. S, and Canadian
air transport ofhcials will review route
schedules and license new services.

One under consideration:  direct
fAichts from Toronto to Washington.

BOAC Reports High
Revenues for DC-4M

Withdrawal of all Handlev Page
Hermes airhiners is “the most note-
worthy single step” British Overseas
Airwavs Corp. has taken in the past
vear. BOAC chairman Sir  Miles
Thomas reports. Sir Miles forecasts re-
placement of the Hermes on the East
African route by Canadair DC-4M
Agronauts will increase BOAC's rev-
enue by about $1,405,000.

Argonauts have made the East Afn-
can route a paving proposition after the
airline operated it at a loss many yvears,
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Rootf Heliport

® New design uses cable
tows, landing turntables.

® (apacity is estimated at
40 copters hourly.

Helicopter manufacturers, airlines and
citv managements now studving hel:-
port design requirements for the 1960s
may consider an old idea with a new
twist,

A patent apphed for bv S, "T'ebbs
Chichester, Jr., industrial interiors de-
signer in Washington, D, C,, proposes
an automatic cable-tow svstem to move
big copters from a landing turntable to
anv one of several available loading plat-
forms, then onto the takeoff area. El'ht
proposed system 1s in effect a combina-
tion of San Francisco cable-car and
Navy aircraft carrier techniques.
»5Solutions Proposed—Chichester’s idea
stems from his belief that this may help
meet several problems that will be asso-
ciated with handling of frequent land-
ings and takeoffs of big (40-50 passen-
ger) copters in small downtown heli-
ports:

* Noise and wind annoying passengers
and ground crews when the big copters
taxi under their own power.
® Ground risk of accident during taxi
operations in the crowded and confined
area of city heliports.
® Iuel consumption from taxi opera-
fion.
® Rapid handling. Chichester claims that
his system probably can meet the Air
I'ransport Assn.’s tentative requirement
of about 40 or more takeoffs and land-
ings per hour at some city heliports.
» How It Works—Chichester proposes
that the helicopter land on or taxi onto
a turntable, then kill or idle its engine.
Ground operator tumns the copter to
Eut its nose next to the cable pickup
elonging to the intended Iloading
platform. ¥
Ground crew (which could be the

cable operator) hitches the cable to the

nose, and the copter is moved to the
loading platform.

- When the copter is loaded, the cable
s reactivated and moves the copter to
takeoff spot. The circular course of the
cable around the takeoff area permits
the pilot a selection of headings before
he releases the cable and takes over
under the copter's own power, Chi-

chester's preliminary idea drawing (see

diagram) contemplates three separate

loading platforms, giving a theoretical
peak capacity of eight copters at once on
the automatic cable svstem of the heli-
port—one lJanding, six in the loading
stalls and one taking off.
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» Ground or Rooftop — Chichester's
oniginal patent application cites a pos-
E[b]E rooftop location, and his calcula-
tions indicate that a typical large office
building is big enough to accommo-
date a three-platform system of the tvpe
he proposes. ' '
Chichester’s proposal is one long-
range attempt to fl{:;rr:scc the heliport
cost and passenger acceptance require-
ments for such a heliport.
» Other Studies—Other groups and in-
dividuals are attempting to forecast
heliport requirements, which also have
a direct relationship to future helicopter

-F
G =
F
d

s Conmg| Tower & UAdR &
Taw Stap for Toke-OHFF Rosh
= Tos Jing I Tobe=Cd1 Sourk
- .'l-n'll"p h'.-l!iﬁql

design and necessary safety regulations.

The industrial engincering design
firm of Burns and Roe in New York
recently placed two men on a full-time
study of the outlook for heliport require-
ments from 1956 on. Air Transport
Assn.,, New York Port Authority and
other groups are engaged in similar and
allied studaes,

A central clearing house for heliport
plans is the Aircraft Industries Assn.’s
helicopter council and its heliport com-
mittee, to which Chichester plans to
FTES',:“t a paper next month outlining
ils ideas. LM
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Self-locking
SOL-A-NUT withstands

Widely used on exhaust systems, pre-
heaters, superchargers and the like, SOL-A-NUT

has proven its stamina on jet engines, too. Sturdy, one-
piece stainless steel construction assures long life . . . no

corrosion if nicked or scratched. Reasonable in cost, quick
and easy to spot-weld, SOL-A-NUT curts assembly time

in both manufacturing and maintenance operauons,

(TIMONADNOCK
MILL el

subsidiary of UNITED-CARR FASTENER CORP.

Monadnock, with a wealth of
fastening experience, alio bas reliable

development and production facilities
avaifable to manufacturers of quality
prrociucts,

IM LINE
SOLENOQID
OPERATED

A copy of this quick-read-
ing, 8-page bocklet is yours
Model for the asking. It contains
i many facts on the benefits
derived from your business
paper and tips on how to

read more profitably. Write
C & Fs engineering serviee is available for

for the "WHY and HOW
special applications,

iy
Write teday for C & F's deseriptive cotelogue of hﬂﬂklﬂf.
Electrical and Hydrouvlic Control Equipment.

Bilateral flow 16.5 hiters/min, &

1':_:" HG Pressure T:r“ll]l, Ezf}.F Ambilent,

B Amps, @ 6 Voltz D.C. Stainless steel construe.

tinn, eaontinious duty. Min, voltage of aperation

3 Valis, Buna or Teflon seat, 1'u!:|]'|||'ti'|"!r' sealed.

This is one of many models and sizes of our
top quality solenoids and valves available.

* EHectrical * Preumaotic * Hydroulic Control Equipment ®

McGraw-Hill Publishing Com-
pany, Room 2710, 330 West
42"d 51‘., New York 3«5, N. Y.

Cuarruthers & Fernandex.inc.

s 1800 COLORADO AVE = SANTA MONICA, CALIF, =

36

CAB ORDERS

(Dec. 4-16)

AUTHORIZED:

southern Airways to 5ur~'pﬂnd service ab
Clarksdale, Nliss.

Delta-C&S Air Lines to suspend service
temporanly at Kingston, Jamaica.

DENIED:

Delta-C&S apphlication for temporary sus-
pension of service at Greenwood, Miss,

Great Lakes Airlines made application to
fly Burbank-New York and/or Philadel-
phia, New York-Miami, Oakland-New York
and/or  Philadelphia, Seattle-New York
and/or Pliladelplia and San Diego-New
York and/or Philadelphia from Dec. 12 to

Jan, 17,

| CONSOLIDATED:

Mail rate proceedings of Trans-Pacific
Airlines and Hawanan Aarlines.

FIXED:

Mail rate of Inland Air Lines.

ORDERED:

Temporary exemption unhl July 7, 1954,
for Purdue Aeronautics Corp. to use a C-47
aircraft for 600 hr. in mterstate transport
of persons and property on a charter-trip
basis.

Temporary exemption of Allegheny Air-
lines from serviting Cumberland, Md., and
Altoona, Pa.

GRANTED:

Pioncer Air Lines permission to  use
Abilene (Tex.) Municipal Airport as of
Dec. 15,

Lake Central Airlines exemption until
Jan. 1, 1933, to engage in air transport of
persons, property and mail to and from
Lima, Ohio,

Niagara Falls, N, Y., permission to inter-
vene 1n New York-Chicago service case.

DISMISSEID:
Proceedings in the matter of coach fares
of American Airlines and Eastern Air Lines.,

APPROVED:

Allegheny  Airlines application to  omit
Butler, Pa., on certain of its fights.

Mail rates of Central Airlines and Trans-
Texas Airways.

SHORTLINES

| » Air Transport Assn.'s new officers of

the airline finance and accounting con-
terence for 1954: John S. Woodbridge,
comptroller for Pan American World

| Airways, president; Todd G. Cole, vice

president-comptroller, Delta-C&S  Air
Lines, and ]J. J. Taylor, vice president-
treasurer, Western Air Lines.

> Aquila Airways has been authorized to
inaugurate service between England
and Capri, with the first experimental
flicht set for April 1954. Regular serv-

| ice probably will follow in May with
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six hours flying time between South-
ampton and Capri.

» Central Airlines plans to employ
stewardesses instead of male pursers.

» Lake Central Airlines has been author-
ized by Civil Aeronautics Board to
serve Lima, Ohio, on its east-west seg-
ment  between Kokomo, Ind., and
Marion, Ohio.

» North Central Airlines” application to
suspend service at St. Cloud, Minn,,
for lack of passenger patronage has been
denied by CAB in favor of an investiga-
tion of the entire route segment to de-
termine whether the public convenience
and necessity require continuation of
local air service between Minneapolis-
St. Paul and Fargo, N. D., and between
the Twin Cities and Grand Forks,
N, D,

» Pioneer Air Lines has moved its op-

crations from Tve Air Force Base, |

Abilene, Tex., to the new Abilene Mu-
nicipal Airport. Pioneer had used the
Tye base since May 15, 1952,

» Riddle Airlines has begun daily
Miami-New York cargo flights.

» Scaboard & Western Airlines logged
630,350 revenue flight miles in 3,185
flight hours during October. The air-
line made 4,689 ocean crossings during
the month and reported commercial
and military operations 4% higher than
during October 1952.

» Transocean Air Lines is beginning
weekly service between Kabul and
Cairo. Intermediate stops will be made
at Kandahar, Afghanistan, and Jeru-
salem.

* Transport Air Group, airfreight asso-
ciation, has proposed to Institute of
the Aeronautical Sciences that a cross-
section group of military and civil air-
freight industry sponsor an intensive
study of indirect costs, largely those for
freight loading.

» Trans World Airlines has hled a com-
plaint with CAB against Trans World
Tour and Travel Service for its use of
the name Trans World.

® United Air Lines will have carried ap-
proximately 17,000 passengers on its
New York-Chicago “executive” (all
male) flights by the end of 1953, the
airline forecasts. . , . UAL flew 206,-
633,000 revenue passenger miles In
November.,

» Western Air Lines request to stop

service to Spearfish, S. D., is recom- |

mended for CAB denial by examiner
Paul Pfeiffer.
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His
main duty is to travel the country —and world
— penetrating the plants, laboratories and man-
agement councils. .. reporting back to you every
significant innovation in technology, selling tac-
tics, management strategy. He functions as your
all-seeing, all-hearing, all-reporting business com-
munications system.

THE MAN WE MEAN IS A cOMPOSITE of the editorial
staff of this magazine. For, obviously, no one
individual could ever accomplish such a vast
buginess news job. It's the result of many quali-
fied men of diversified and specialized talents.

AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE
MAN,” another complete news service which com-
plements the editorial section of this magazine
— the advertising pages. It's been said that in a
business publication the editorial pages tell “how
they do it” — “they” being all the industry’s front
line of innovators and improvers — and the ad-
vertising pages tell “with what.” Each issue un-
folds an industrial exposition before you — giving
a ready panorama of up-to-date tools, materials,
equipment.

SUCH A “MAN" 1S ON YOUR PAYROLL. Be sure to
“listen” regularly and carefully to the practical
business information he gathers.

McGRAW-HILL PUBLICATIONS
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SEARCHLIGHT SECTION

HAVE YOU EVER THOUGHT OF A
GENERAL MOTORS’ CAREER?

A

FIELD ENGINEERS

ENGINEERS DESIGNERS |

Electronic Electro-
Servo Mechanical

IGHT now we hove unusually oitractive project aasignments of
our Milwaukes plont for high caliber snginesrs. Some of the
oecessary gqualifications are—experience in research, amalysis, Assig'nmeni you will assist in the installation, operation,

and /or design and development . . . in any of these fields: and meaintenance of o

i ur equipment at air-
| crafl plants and Alr Force bases. The work will include liagison
between AC and the customer, training of customer personnsl, onal-

AIRBORNE INSTRUMENTATION COMPUTERS ihese cutstanding epenimms e aatons for inprovements. Many of
SERVO-MECHANISMS AVIONICS +
Your Background—J3w, sducational backaround ean

These will be permanent positions inasmuch as our operations con- I-E;uﬂh sics, or squivalent. To be successiul in these positions you
ave a deinite interest in 1 in .
%t of sxtensive manuiacturing as well as development programs. ing to relocale to field unliqmlﬁ::pﬂ.inﬂl i‘:d:ﬁl:nn;fl;-nﬁ. [

At AC SPARK PLUG you will be pari of a steadily sxpan diwi-
E:n. af E;l;ll.?a—ﬂwfiﬂllnn with over 20 years’ experisnce the
trument field. us you profit from “"small-company” advancs- . i
?ﬂ op rluné%u plus '?inn;u-l:-nnpu:nr" smployes benefits. AD- Tf ﬂinmq—ffmﬁ:fgﬂ:ﬂ ﬂ:lﬁ :,F,:E:..;d.l':ﬂnﬂl IEEELE;:
el g ol tEH WITHIN ia a facl, not o phrase. Let your next menis, In addition to your salary, you will receive o field Sllo
ance—and a substantial boous if selecled for overseas assignment

BUPERVISOR OF EMPLOYMENT ]'L;t:lriut ﬁ?;rz_ulnt;kiﬁd:: i::u?pp“'"“i“ with a “present” and a

€ Spank Plug Devision + GENERAL MOTORS CORPORATION

1325 E. KENILWORTH PL. MILWAUKEE 2, WIS.

r------_-----ﬁ_— =

i STRESS ANALYSTS i ASSISTANT
+ | SUPERINTENDENT

with actual aircraft stress experience

Also AIRCRAFT ENGINEERS AND DESIGNERS

Here's an opportunity to work in one of the most interesting and
tastest-growing segments of the aviation field— l

HELICOPTERS We are looking for @ man with

helicopters, is increasing its production of the latest type, combat- who has spent the last several
proved helicopters and is expanding its research ond development years in a responsible position in

program. girframe production. Some engi-

Here's your chance to work with the top men in your profession— : nEEring Iruining or experience is

men who made the first practical helicopter. : :
desirable but not essential.

You'll Find at You'll Enjoy
Sikorsky Aircraft

—a company with large and Important —excellent salary

This position is with an estab-
lished aircraft company with an
excellent reputation in the indus-
try for designing and building
quality airplanes and components,

These Advantages

crders
—an engineering staff of exceptionally —tost-of-living adjustments

high calibre
—unduplicated research and testing —good chance for advancement

facilities —many Insurance benefits, Inelud-
—a respect for and Interest In new |deas ing @ retirement income plan

Moving Expense Allowance | If you feel you can qualify, send

Send resume to E. H. TUTTLE

SIKORSKY AIRCRAFT

Division of United Aircraft Corporation
Bridgeport 1, Conn. ' |

your resume including your salary
requirements to: |

PF-0041, Aviation Week
BEZ8 N. Michigan Ave,, Chicago 11, I1L

l Sikorsky Aircraft, foremost designer, developer, and manufacturer of a broad machine shop background
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SEARCHLIGHT EECTIDI‘ﬂ

A T mesres WY
TODAY I.

GOODYEAR AIRCRAFT CORPORATION, pioneer and

leader in lighter-than-air craft, offers you a new employ-
ment opportunity with a. well-established and fast-

growing company where ‘‘careers are planned."”

DESIGN AND DEVELOPMENT engineering opportunities
are available for capable and imaginative men and
women in the field of airships, aircraft and aircraft

components.
RESEARCH AND DEVELOPMENT projects — missiles, elec-

tric and electronics systems, servomechanisms, new special
devices, fiber resin laminates — all present an urgent
need for engineers with fresh talent, aptitude and

ambition.
POSITIONS ARE OPEN at several levels in various fields

x| § JOCLEE 4
| ﬁﬁ 59, with salaries based on education, ability and experience.
y/‘,-..;\ !u__-:ﬂ . o) Physicists Civil engineers
k@{ al ~_ Mechanical engineers Electrical engineers
Aeronautical engineers Technical editors
e Welding engineers Technical illustrators

in the lake region of northeastern Ohio. Cosmopolitan
living, year-round sports and recreation, cultural and
educational advantages make this thriving city an ideal
spot for a pleasant home.

YES, BUILD YOUR FUTURE — TODAY! Write, giving your

qualifications, or requesting an application form.,

T-‘_ AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located

C. G. Jones, Salary Personnel Department!

—
IIJ#.I‘”H-
I ﬁl| :l _ -= '

B |

GOODYEAR AIRCRAFT
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SEARCHLIGHT SECTION

* ELECTRONIC and ELECTRI-

® INSTRUMENT INSTALLA-

TION DESIGN

PROJECT ENGINEERS

HYDRAULIC DESIGN

LOFTSMEN

* TECHNICAL WRITERS and
ILLUSTRATORS

* ENGINEERING

ENGINEERS WANTED .
FUHaYes ...

one of the largest multi-engine aircraft modification centers in the
United States and now designing many prototype installations and
manufacturing kits for the Air Force.

Positions are now open to qualified aircraft engineers for:

CAL INSTALLATION DESIGN

Hayes is a leader in the industrial expansion of the South
and foremost in Aircraft

¢ MODIFICATION

Write to: Executive Engineer Hayes Aircraft Corporation
P. 0. Box 2287, Birmingham, Alabama

STRUCTURAL LAYOUT MEN
WEIGHT ENGINEERS
LIAISON ENGIMNEERS

LAB TECHNICIANS—Radio-
Electrical

CHECKERS—Electrical-Radio-
Mechanical Design-Air Frame

* OVERHAUL

ardization reguirements.

experience as a pilot.

ence to:

P. O. Box 5907

s ) =
SHANE
&

&= |

Stafy Engineer

COCKPIT DESIGN

We have an opening for a staff specialist in military
aircraft cockpit design and pilot’s comfort and safety
requirements. This man will be responsible for speci-
fying the requirements for cockpit design and arrange-
| ment, including such items as cockpit lighting, vision,
air conditioning, instrument and control arrangement,
pressurization, acoustics and escape methods. He will
coordinate all design arrangements and will be respon-
sible for design conformance to military cockpit stand-

Applicants should possess four years’ engineering
college plus six to ten vears’ aircralt design experience
including several years as cockpit design specialist and

To arrange for a personal interview submit letter of
application including resume of education and experi-

ENGINEERING PERSONNEL SECTION

CHANCE VOUGHT AIRCRAFT

FEUEET

' | Submit resume of experience with orig-

Dallas, Texas

(};SSHE

ENGINEERING
OPPORTUNITIES

with world’s leading producer of

light commercial airplanes |

for

¢ Design Engineers
¢ Design Draftsmen
e Research Engineers

Send Resume to
Employment Manager

CESSNA AIRCRAFT CO.
WICHITA, KANSAS

Wanted

A & E MECHANIC

Opening for experienced A&E Mechanic
to maintain company owned Lodestar.

inal letter of application to:

Placement Department

| MARATHON CORPORATION

Menasha, Wisconsin

REPLIESR { Box No.): Address fo affice nearest pou
NEW YORK: 330 W. jEnd St. (836
CHICAGO: G20 N, Michigan Ave, (11)
BAN FRANCIS(O: 68 Post 8. (4)

SELLING OPPORTUNITY OFFERED

SALESMANAGER: Small alreraft accessory
: and Instrument Company loented on the east
econat hng an opeéning [or an aggressive maon
with an established sales record in the ailr
frome and enging ACCEESOTY fleld., HW-10bs,

Avintion YWeaek,

POSITIONS WANTED

EXECUTIVE PILOT: 34,

rated in DC-3, DO-4C-46, 5 ¥Yre. eXp fiving
captain all points U, 8. and Caribbean, Fragent-
1v flying captain for scheduled carrier Box
PW-1014, Aviation Weel,

16,000 hours. ATR

A AND E. Mechanie—Desires position with

Corporation—Experienced heavy Alrorg -
15 wvears In Aviation including Alrline, All
||:||;1._I-J||-I5- conversion and malntenance, oge e
Aarrisd—0ne child—YWilling Loy relocate,
Would consider assignment, PW-115%, Aviation

-'|1I|'|l||Li.-

e ——

ENGINEERING Graduate

AERONAUTICAL
with six yeara experience and private pllots
licenzss desires engineering sales positlon In
Florida preferably representing aviation prod-
ueld, PW-1168 Aviation Week,

ATRLINE PILOT age 33, presantly flylng for
grheduled ecarrier desires executive flying po-
gitibon, 11 vears experience in all types of fiving.
All replies promptly answered. PW-1176, Avia-

| LIETY T‘urrl:'il'..
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ENGINEERS!

ﬂ_--"'--._ i s
( f i } —

L]

ADVANCED PROJECTS OPEN
nEw careers AT RYAN

* Airframe Designers
* Stress Analysts

* Power Plant Engineers
* Aerodynamicists

* Electronic Engineers
* Draftsmen and Loftsmen

Replies to
Director of Engineering
will be held in strict confidence

B RYAN
AERONAUTICAL COMPANY

Son Diego 12, California

| lannmnnmuas

SKILLED

PILOTS

AVAILABLE
Mo Fee to Employers

PILOTS EMPLOYMENT AGENCY

Teterbors (M. 1.) Alrport
Hasbrouek Helghts < 8= 1091

SEARCHLIGHT SECTION

FE |
'.-'

C.A.A. APPROVED OVERHAULS

® R-9B5-AMI-3 ........... S 21950.00 exchange

| B REIBIRE s v i nme s hn e $3000.00 exchange

ALL WORK AND ENGINE SALES CARRY OUR 100 hr. WARRANTY

AIR CARRIER ENGINE SERVICE Inc. >
C.A.A. Approved Intl. Airport Branch ¥

Repair Station NMo. 3604 P.0. Box 236, Miami 48, Florida
Cable “ACEMGSER"

PRODUCTS WANTED

FOR SALE TO
THE
ENGINE MANUFAGTURERS

By established Manulocturers Representa-
tive, experienced on eleciro-mechanical de-
vices and structural assemblies. Saleamen
cover Eastern Seaboard.

RA-9022, Aviation Weel
330 W, 42 81, New York 38, &, Y.

- $3500.00 exchange

These engines are 00:00 time since C.A.A.
approved overhaul and have had ACES
C.A.A. aopproved outside in lubrication
system blower lo thrust plates incorporaled.
They have also been block tested in our
modern tesl cells and have been prepared
for long lerm storage

Price on Request

3104 West Vanowen Street
TWX BRB 7127

Now A_vai-l'uble_. .. Latest Is-sue

AN : AND : MS : NAF : NAS
Standard Parts Books

Yol. 1 Utility Standards
Vol. 2 Aircraft Standards
Vol. 3 Design Data Sheets
Military Standaords
Engine & Propeller ltems
Vol. 4 MHNational Aircraft Standards
Each volume complete—315 per volume
Quantiiy IMarounis, 10 daps irial, Deglers Inciied
Write for price and discount list

JOHNSON RESEARCH CORP.
Dept. 123, Bethpage, N. Y., Hicksville 3-2210

WANTED

2 R1830-SUPER-92 for DC-3

NTS50 or runoul
Will trade -94 or pay cash
State time, price, details

W-1128, Aviation Weal
20 N. Michigan Ave., Chica go 11, I11.

AVIATION WEEK, December 28, 1953

CERTIFIED EMPENNAGE or Paris Thereof. Price on Request.

AMERICAN AERONAUTICS CORP.

Burbank, California

Tele. ROckwell 9-1296 I

C-54 E SERIES AIRFRAME SECTION

OUTER WING PANELS CERTIFIED, Export packed, F.O.B. Los

Andgelet. Priee Doe BBE. . .ourviiimns var i by i $52,500.00
CENTER SECTION CERTIFIED, Export Packed.

B0 i v e S s B s e e e $125,000.00
FUSSELAGE NOSE SECTION, STRUCTURE ONLY, Certified, Ex-

POXt Packad, PRICB. . v onuetesenssnssseneesasa . $18,500.00

CYLINDERS

WITH:-
I. Standard bore barrels I5738
| 15739
AND/OR 15740
2. Oversize or rejected :gg:;
barrels but heads suit- 15819
able for rebarreling, 15820

-

WRITE OR WIRE &

BABBCO NEWARK N. J. A ()

HEWARK 1, MW JERSEY

i T i e 71 & -

PART NUMBERS:.

15821
15822
20577
20578
21322
71963
71532

hy ——

r _._-r":

GLENEBALE 1

R1340-AN1 and R1340-S3H1 |

91533
91534
92165
F2166
92167
92168

LALEF

F

|

| LSRN O,

COMPANY, INC.
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SEARCHLIGHT SECTION

Douglas—DC-3, DC-4, DC-6 WO R LD S LA RG E S I S I Oc K !
| Convair—240
| lﬁﬂﬂk:EE%—IEE"ETE]gEtWH All parts listed—plus many more—are always carried in our huge stock of unused
| Seech—L-18), L- aircraft parts, accessori inauiri
. , ssories, AN and NAS hardware. Let us scre our inquiries.
Lodestars—Executive Interior or P : ; Coaf e o
For Conversion AIRCRAFT ACCESSORIES AIRCRAFT ENGINES & PARTS (Cont.) ELECTRICAL PARTS (Cont.)
Phone—Yire—Write Daicripilen Mis. Part Mo, Quan. | Deseription Mfg. Part MNo. Quan. | Description Mfsg. Part Me. Quan.
WEETAIR' IHE Healer Surface Com- BIAD & E-E;‘:- Unit PY4hA{B24) 17 | Circult Breaker Spencer CH363-1-5A 118
- bustion Co. Bearing Torrington NR&L19 25790 | Circuit Breakes Spencer CoH363-1-2A 113
200,000 rewit ! &141-Hao 237
: Blower Dynsmic Alr 4502 AA6C 18 sk irnnl!:ﬂ'f:: o E".E:" s sAMITIIoA 31
e mp E. 1NJ10 111
INSTRUMENTS e . e el Rl
. S M:mln Co e %ﬂmn;ud. i EE”‘P‘II iﬂ:-n“} 20 :sn{:inn Ew]lt:: aﬂnli“- :::I*;Eﬂ 3-1 :I 70
- an nit nn. MHoney- 10880 11 ¥ro Indica clipye =1F-81 11 gnition Swilc eIco S P4-3F95 50
EMERGENCY REPLACEMENT ™ OVERHAUL 8 SALE BHUMMAH HALLAH“! G 13 well Gyro lndicator Eclipse 10078-1 AG &2 | Master Switch Jos Pallack MBATA L%
Trim Tab Contral- Ploneer #15701-R 20 Pmﬁﬂﬂjllfiﬁ“m' Weston AMNSTED-D 400 ElﬂtﬁﬁEEwlt:hl &{wﬂh ; 1T]EE+E 128
' : . ; ee s ber 1033-4F1 7
Instrument Associates offers you the :emce: of their CAA npprnrud#ll:bnhrﬂinrm! FOR SALE ﬂlilc“h’] U.AP. TP el “{{.E:,“r,',ql Tﬁﬂ A GE. Abisisad: -itoa | ;E:-ﬂ r € l:hn ite-Rodgers 1033 %8
for fost overhaul, modification ond sales of aviation instruments, ether one sembly Vhe ap . ir Ram Switch ~ Minn. Honey- PG208AS51 144
instrument or thousonds, our production line facilities for the overhaul of instru- Newly reconditioned. fully equipped. Glmﬁ AR, e 1 Pn’lﬂ-’i-ﬂ'llfr!’w:" i el | Ajr Ram Switch M;::I.I Honey- PG20BAST 40
ments results in o sovings of both time and money. If your instrument needs are Tolal time, 1300 hours, Hvi-ullc E:mn Eichu MF9.713-15H 120 Eflcl‘i }rlim 'F;l;!l Etngl ;B}miﬁm 19 | " ; well
electronic, gyroscopic or pressure, Instrument Associates can serve you. ?drwllt . e Ve PF;E&}'E} TER E.-:J:?:ﬁ":: F-ﬂf::gr te'.-w‘u ‘.":'qu 4 E; Prasire E:ﬂﬂﬁh EA:F:;I:': ﬂ;ﬂﬂ: :2
7 . Hydraulle Pump Vicken PF4-713-20BCE 327 emp, Indicator Lewils 7704 13 | Impact Switch Kidde SASIA 18
Authorized Sales and Service for SKYMOTIVE, INC. Hydraulic Pump/ Vicken MF45-3911.207 43 [ Oil Temp Indicator Weston ~ 898TY13Ze 71 | Switch CH. 8909.k99 2000
- nif esIure anning, Max- g 28 me Light imes I00E-4 2585
P. O. 448 Park Ridge, lIll. Hydraulic Cyline  Alr Agsociates HCZ109 79 Gauge well & Moo D Light Gl AMIONE-5 77%
ECLIPSE — PIONEER e  KOLLSMAN e  U. 5. GAUGE s o Sy g H‘é; "I“ ;F'" AR Mgifnld Pressure U.{SF;GM e AW2-3/4-25K 146 | Dome Lighi Crimes ANIOP6.6 1363
X yaraulic in=  Adr Assoclales HC2110 B auge etrlc Pl C NAFI10310-4B 2747
L. N. SCHWIEN ENG CO, e EXIDE AIRCRAFT BATTERIES th.a:l S Ed' T Fusl Quantity  Eclipre 3801-38 128 | Plus annen  NAF310310-58 409
e Detecior isan 117-41 46 uge Relay Leach 7264-404 A7
i _— Fire Detector COn Mis, € ASDCe 4% | Dual Carb, Temp. Weston Be8TY1279 40 | Rel Leach 7210 24
CONTRACTORSTO U.5. A.F. —U. 5 N.— DOMINION OF CANADA E& E""H" j“' E: ‘idj' 1. Co. :E*.'f“ H 85 .;:_E"“ v g . i E:I:: ;ﬁll;:.d . HEEI‘E 1“
ylinden e 3 10036 47 « FAIF lEmp, LA ] elay quare B 18
C.A.A. APPROVED EEEA.'I; smﬂr.:rlH #3564 Eh SALE At Sior Pumes kgl D7818 195 | Carb. Alr Temp, Weston 119868 40 | Relay G.E. CR2791-G100-K4 281
INSTRUMENTS CLASS 1, 2, 3, 4 Aunilisry Power Eclipse MNEP.9 29 | Alr Temp. Gause Weston 71%71TY 7074 11 | Relay G.E. CR2T92F101-A3 626
AND LIMITED ACCESSORIES LOCKHEED LODESTAR—Model 18-56 Unit Air Temp. Gauge Weston 727TY 7222 B85 | Relay Guardian G34464 A1
o . . : 3 Auxllisry Power Lawrenca LER-30D 146 | Air Temp. Gauge Weston 127TY 71318 BB | Relay Guardian (33150%-A 50
Lott: 500 tire. " Miahts 130" Hre o Tatai Houes: Unit Alr Temp. Gauge Weston 727TY74Z2 83 | Relay C,P.Clare  D2060 45
351 GREAT NECK ROAD, GREAT NECK, N. Y. ARG, S SOk gl (M Myl ol Immediate De- :umn an :Eiﬂﬂ;!lﬂEH IE i}: }mg {EE:::: ﬁm:n ;gg-ﬁﬁp !z-!.i{a] Control Box ‘-*ﬁ-nrtj:u c 8048 34
LiH ump o o . f = gating g,
Telephone GReat Meck 4 -1141 Pump Peic PE258SA, g1 | Alr Temp. Gauge Lewis 47829 33| C i WV Ca 468311 29
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- COCKPIT
VIEWPOINT

By Capt. R. C. Robson

More on Lost Airplanes

A few columns ago (Aviarion WEeek Nov. 30, p. 76),
lost aircraft was hrmf,hu] with the JL*meI-::n:lgumut that it was indeed

the subject of

a touchy subject. That manuscript was written during the first week
in November and since then several things have happened to indicate
that more on this topic might not be amiss,

IFor one thing, letters from other pilots indicate that they f::'::i the
same wav—stronglv. One quote from a military pilot puts it nicelv: “There
was a time when instrument weather provided the comforting thought,
‘Only the first team will be out.” However, this no longer scems to be
true, and those prop-wash bumps oceur more and more f!f:qufnth bun oY
.’ﬂﬂlﬁ'ﬁ Agree—Many other pilots feel the same way. Although the air
is “free” to anvone. the abuse of that freedom, either by endangering lives
or by causing irresponsible delavs to others, is a serions offense.

Another indication of the importance of this topic (actually there were
several episodes) occurred during the third week in November—a week which
Fast Coast inhabitants will long rcmember as the period of the “great
smog,’

Reduced  wvisibality  literally  stopped  highway  trafhe durmg  mid-
afternoon on some davs and night conditions dropped below zero-zero!
Obviously air travel approached the vanishing point.

The night of the 21st was particularly bad. At Boston’s Logan Airport,

the report was 100-ft. ceiling and &-mile visibility for several hours. Con-
sequently, scheduled qlr]nmﬁ as well as many other ships headed elsewhere
In the midst of the turmoil, there appeared a small plane from Cape Cod
and, after being advised of the weather, requested a contact approach!
» Another ]nwcdv—“'nnu' onlv military and airline fving carries landing
restrictions, tlu: tower could not denv this operation. IllL result was |i1:‘:I:
what could be expected. Two occupants were fished out of the ocean by
crash boats, the other went down with the ship.

A similar tragedv took place at La Guardia l:LH some time that mght,
A rented lwhtpl.m{: W lﬂ] a pleasure party aboard contacted the tower,
learned of the near zero-zero conditions, and was not heard from again.
Next morning workmen on the field found the remamns of the aireraft and
the bodies.

IFortunatelv—if such a word can be used at this time—these instances
concerned only the occupants of those planes. Tt seems, however, that pilots
not only have the oblization of safety for their passengers, but they also
have an obligation to conduct a safe flight for the good of the entire avia-
tion world.

Public wrath at accidents does not easily distingnish between tvpes of
aircraft, and evervone can suffer accordingly.
> Why?—As stated in the preceding article, cases of mechanical failure,
instrnment or radio trouble, ete., are not held against the pilot. Failure of
the ’r]nnl.m-n mechanism, however, is quite another matter. Flm question
arises, “W hv on earth did these vilots flv into weather like this, much
less try to land in it?”

Landings under extreme conditions can’t be made safelv with multi-
engine, multi-pilot, multi-equipped planes; how can it be done with less?
ﬂ:.m-'-r all too familiar with our semetimes over-regulated industry, this
author has alwavs tried to avoid advocating more of the same. Nevertheless,

episodes like these are preciscly the reason for rule making.

“Qualified” still appears to be the key word. W hen 2 pilot willfully
enters an arca—cither weather-wise or geographically speaking—for which
he is unpreparcd, then he 15 wrong, Somchow this must be prevented.
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AVIATION CALENDAR

Jan. 8-11—Florida Air Pilots Assn,, 11th an-
nual air crwmse, Miami, Fla

Jan. 10-12—[nstitute of Surplus Dealers,
trade show and convention, Madison
Squnare Garden, New York.

Jan, 12-18—Socicty of Automotive FEngi-
neers, annual meeting, Sheraton-Cadil-
lac and Statler Hotels, Detroit. Amen-
man Helicopter Society will present a
familianzation program and a symposium
on copter fatigue problems Jan. 14,

Jan, 18-22—American Institute of Electrical
Engineers, winter general meeting, Hotel
Statler, New York,

Jan. 20-22—Operations Research in Produc-
Hon and Inventory Control, Case Insti-
tute of Technology, Cleveland. Speakers
include Panl Stillson of Lockheed Aircraft
Corp.

Jan, 25-28=Plant Maintenance & Engineer-
ing Show, International Amphitheater,
Chicago. Conference will be held during
the show period at the Hotel Conrad
Hilton,

Jan. 25-29—=Institute of the Aeronautical
Sciences, 22nd annual meeting, Hotel
Astor, New York. Honors Night Dinner,
Jan. 25. Amencan Helicopter Society
will present papers on transport and mili-
tarv copter design Jan, 25.

Feb. 3-5=Socicty of Plastics Industry, ninth
annual division conference on reinforced
plastics, Edgewater Beach Hotel, Chicago.

Feb. 4—Instrument Society of America,
ninth annual regional conference, Hotel
Statler, New York., Awviation section’s pa-
pers will include: Afterburmmer Thrust
Measurement in Flight.

Feb. 4-6—Institute of qum Engineers, sixth
Southwestern Conference and Electronics
Show, Hotel Tulsa, Tulsa, Okla.

Feb. 18-19—Institute of Radio Engineers
and American Institute of Electrical En-
sineers, transistor circuits conference,
I"‘lulldtlphm

Feb. 21-23—Third annual Texas Agricul-
tural Aviation Conference, Texas A&M
College, College Station, Tex.

Mar, 22-25—Institute of Radio Engineers,
national convention, Waldorf-Astoria Ho-

tel and Kingsbridge Armory, New York.
Apr, 5-6=Society of the Plastics Industry

(Canada), Inc., 12th annual conference,

Mount Roval Hotel, Montreal.
Apr. 19-20—Symposium on automatic pro-

duction of electronic equipment, spon-
sored jointly by Stanford Research In.
stitute and USAF, Fairmont Hotel, San
Francisco.

Apr. 21-24—Second anmual student paper
competition for undergraduates and grad-
nates, sponsored by the Texas section of
IAS, Melrose Hotel, Dallas.

Apr. 22-23—American Institute of Electrical
Engineers, conference on feedback con-
trol, Clanideze Hotel, Atlantic City, N. ].

Apr. 29-30—American Society of Tool Engi-
neers, 10th biennial industrial exposition,
Convention Center, Philadelphia.

May 4-6—1954 Electromie Components
Symposium, Department of Interior andi-
torium, Washington, D. C.

May 5.7<Third International  Aviation
Trade Show, managed by Aircraft Trade
Shows, Ine., 7lst Regiment Armory,
New York.
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Here’s why those in the know

—demand

Quarter-turn rugged Acme thread
for quick, easy discannact.

Removable insert barrel
for bench wiring.

Pin and socket contacts are

precision-machined from salid bar stock,
electroplated with silver or gold.

Split shell makes wiring and
inspeclion jobs easier.

Recognition of Cannon's 30 years of sound
engineering and fine, uncompromising con-
struction has buile the demand for Cannon
Plugs. Here we take an inside look at the
lightweight Type "K™ 90° connector, fore-
runner of the Army-Navy Series. More fea-
tures of the "K' were incorporated intwo the
“"AN" design than any other connector.
Constantly improved over the years, Type
"K" is now used for numerous applications
such as aircrafe, radio, television, sound,
phone recorders, motion pictures, geophysi-

ELECTRIC

Since 1915

Factories in Los Angeles, Toronto,
New Haven, Representatives in prin-
cipal cities. Address inguiries to
Cannon Electric Company, Depart-
ment LL-110, Los Angeles 31, Cali-
fornia,

CANNON
PLUGS

Full-floating socket
contacls religvea
strain on contacts,
provide smoother
operation.

cal research and widely used throughout the
electro-mechanical and electronic instrument
fields.

The design and construction details in the
Cannon "K" Series are typical of the care
Cannon takes in producing more than 18,000
precision, multi-contact connectors to serve
the exacting needs of industry,

We will gladly send you engineering bul-
letins describing each of the many basic
types of Cannon Plugs if yvou will briefly
describe your applications.

Diagram at left shows how the four positions of
cable entry on the large 90° "K' endbell make
the wiring job easier. Smaller Type "K" con-
nectors have three posiions,

E= r o

@Q i

1Ti-l: "K' and "RK" connectors are avail-
in 7 shell types having 8 diameters.
Inscrr_f. h:u.:-r: mare than 190 contacrt ar-
rangements, Some of these have Coax,
Twinax or Thermocouple contacts as stand-
ard. Ingegral cable clamps available in all
"K' plug twypes.
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LETTERS

Comets 2 & 3

With reference to  your paragraph
"BOAC'S Comet Makes Record Flight” in
AviaTion Weerk Sept. 28th, 1953: It was
not the first production Comet 2 that made
the record run to Rio de Janeiro but the
Series 2 prototype with Series 1 airframe
and Avon engines.

Also your statement to the cffect that
the rear section of the Comet 3 is sticking
out of the DH experimental shop at Hat-
held is incorrect. No part of the Comet 3
has at any hme up to this date protruded
from experimental shop.

However, 1 should like to take this op
portunity of commending you on your in-
teresting aviabhon magazine which [ read
everv week, '

A. CarLron Sanrn
9 Abbots Grove
Stevenage Herts,, England

(Nat McKatterick, Aviarion WEeEK's cor-
respartdent i London, savs: “Mr, Smith is
correct that it was the Comet 2 prototype,
not the first production model, that flew to
Rio in September. The prototype was
handed to BOAC for route testing as soon
as the hrst production model flew. As to
whether the tail protruded, he may be
right. When David Anderton and I visited
de Havilland, the door of the experimental

shop was open and we had a look down the
fuselape of the Comet 3."—FEnp.)

For Business Pilots

I read with interest your article Nov. 30,
“Refresher Pilot Training Pays Of in
Safety” by Frank Shea, Jr. We, of course,
believe Curtiss Wright manufactures the
hnest pieces of electronic pilot training
equipment i the business, Therefore,
when you and your fine magazine put those
kind words in print we are appreciative, in-
deed. Please accept our congratulations for
a well-written and informative article about
a training program for a gronp of top-notch
pilots who so often take a back seat, pub-
licitv-wise, to the Air Foree and commereial
pilots.

]. V. Miceio,

Vice President, Electronics Div,
Curhiss-Wright Corp.

Carlstadt, N. J.

Dynes, Not Dienst

It was very gratifving to read vour ac
curate coverage of the United States Air
Force Experimental Rocket Engine Test
Station in a recent issne of Aviation
Werk,

The general reaction and feeling towards
a migazine article of the type published in
Aviation WEeEk 15 wholeheartedly sup
ported by most Rocket Test and Develop-
ment people who feel that recently pub-
lished stories which include “Space Cadets”
or “Buck Rogers” sensationalism do not
help, but seriously hinder, the understanding
of the science of rocket propulsion in the
United States.
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| would alse like to mention that the
name of Donald L. Dynes, Chiet of our
Test Operations Section, was unfortunately
misspelled to read D. L. Dienst. Mr, Dynes
deserves a large share of credit in the opera-
tion of our test stands and mstrumentation
station,

Ricuarp FF. Gomeertz, Chiel

Experimental Rocket Engine Test Station

Edwards Air Force Base, Calif.

Too Plush?

Your Nov., I 1ssue reports two  more
items that all us taxpavers will be glad to
know.
® Page 84, "Piloting lus own AL-40Q) radar
countermeasures version of the Douglas Sky-
raider, Rear Adm. Apolle Soucek, Chief of
Navy's BuAer, left last week on a bwo.
week inspection tour of aircraft factories lo
cated in the West and Midwest.”

Would not old-fashion evesight be less
expensive and more practical than an 3800,
U00 Hying radar station for inspecting air-
craft plants in inland arcas? ['d personally
pick an airplane with more sponge rubber
and a well-stocked buftet tor such a tour.
e Page 35, . . . to house F-100 fuselage
assemblies . . . a newly built concrete win-
dowless factory building with ventilating
system making four complete changes of
air an hour!”

For a product that will spend the rest
of its life fighting the weather, this is cer
tainly a sterile start. No mention is made
of the lighting bill that this “Carlsbad
Cavern” will create each month. What's
wrong with old-fashion windows and fresh
air—both are mighty cheap and readily avail:
able? Any hxed-price airplane ['ve ever
seen was engineered and built in a corm-
sated-tin-and-plenty-of-windows structure,

Joun T. HALES

Hermosa Beach, Cal.

Titanium-Manganese

One of our engineers has called our at-
tention to an error in the AviaTion WEEK
of Sept. 14, p. 58, in a brief article based
on a news item submitted to you by us.

The item was a safety notice on proper
handling of titanium-manganese alloys in
red fuming mitric acid. The story as printed
in Aviation WEeek referred to these alloys
crroneously as “titanium-magnesium,”

Janmes F. Scueer, Public Relations
North American Aviation, Inc.
Downey, Calit.

Davis Crash Barrier?

Your article on Runway Arresting Gear
was read with great imnterest,

We would like to invite your attention
to the fact that the pnnciple used 13
strangely similar in every respect to the
Davis Barrier which has been in use since
carly 1949 aboard Essex and Midway Class
carriers, The idea of using anchor chain to
provide the deceleration cannot quite be

considered original as the system l¥as 'LJ{:‘-:!u
in use at major Naval and Narnne Air ota
tions for a considerable time., . . .

We wonder when they will “mvent™ tail
hooks and save the wheel fainngs and nvlon

webbing too. :
Corgy |. W. Wences, Li]c

Cuarres A. Lurr, Lr]c
11.5.5. Princeton
Yokosuka, Japan

I am sure someone else must have written
m prior to this concerning vour '.uti-I:h: Comn
cerming “Crash Barriers for AF. etc.

It appears to be just poor, maccurate e
porting, which normally is not a fault of
vour magazine, This is the "Davis” barnes
that has been employed on carriers since the
et came into operation, tied nto the chain
witem instead of a hydraulic engine.

Incidentally, the chain system has also
heen long emploved by the Navy at its
ficlds to minimize damage to aircraft with
landing gear difhculties. In this case the
..rr-r;.fqting" hook was used .';r!d the chain
pulled out in this manner. If you ever get
to Patuxent River vou can see these arrange
ments,

... You don't have to correct the state
ment that Maj. Gen. Brentnall conceved
this device, but it might be nice for the
record. Rear Adm. W. V. Davis 15 the
father of the nvlon barrier tripped by the
nose wheel. He was a captain then and i
rector of Flight Test at Patuxent.

It appears that there are other peopl:
in the world besides the Russians who in
vented everything, Let us keep the record
straight. My delay in writing is because we
are in the Far East. . . . |

[oux [ Haywarp, Captam, USN
USS Point Criz

CUE 11%

I'PO), San Francisco, Cahf,

(This 15 NOT the Davis Barner, It was
based upon that idea but a number of

changes were required to adapt it to USAF
use. USAF and the Navy worked closeh
in developing this barrier. Gen. Brentnall
would be the first to give credit to the Navy
for hoth the idea of the Davis Barrier and
for the help thev gave him in the Far East
in gathering the equipment for this barrier
I'm sure that neither USAF nor the wrnter
of Aviation WEEK's storv itended to 1im
plv that this was something the Air Force
dreamed up out of the blue—Ep. |

We are always very interested .‘\5' the
valuable information contamed in vour mag
arine AviaTioN WEEK,

In a recent 1ssue we came  ACross a
problem we are studying by our own means
“Crash barriers for jet aircraft.”

The solution we have reached 15 ver
vimilar to the one described, and we would
he interested in having more details , . . to
wive us dangerous expeniments. . .

(. DREYFUSS

L'Ingenieur des Ponts et Chaussees

Chef de la Section Documentation el
Etudes Scientiiques

155 Rue de la Crom-Nivert

Paris, France
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Stretch-Wrap |
Forming |

fo your designs !

From large extrusions to small. ..
from narrow sheets as well, Hufford
can supply stretch-wrap formed
parts to your exact specifications.
Quality, uniformity of parts

and delivery will meet your complete
satisfaction |

Feal

Write for details and
quotations on your work!

JHUEEORO

jﬁﬁéﬂﬁ Wbrke o

EL SEGUNDO, CALIFORNIA
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AUTOMATIC CONTROL of the variable area nozzle (illus-
trated above) regulates exhaust velocity and temperature.
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ONLY ONE-MAN INTERCEPTOR in operation today, North American
F-86D is powered by G-E engine which requires minimum pilot attention,

MOST POWERFUL of J47 family, afterburner version gives
F-86D Sabre Jet extra power to climb quickly for interception,

Easy-to-operate G-E Jet Engine
Lets Pilot Concentrate on Interception

Electronic “Brain” Permits Complete Engine Control with Single Lever

INSTANT BURSTS OF POWER plus simplicity of opera-
tion make G.E.’s J47 with afterburner an outstanding
powerplant for high-altitude interception. Powering the
North American F-86D, America’s first one-man rocket-
armed interceptor, the afterburner version of the J47 is
equipped with automatic electronic controls. For any
throttle setting, the controls maintain optimum engine
performance under varying flight conditions. This allows
the pilot to focus his attention on his main job—seek-
ing out enemy aircraft!

“SENSORS‘/ FEED INFORMATION pertaining to engine
pressure and temperature, air temperature, fuel-flow,
and other variables into an electronic ‘“‘brain.” The

brain compares power needs with engine performance.
Adjustments, if necessary, are then made automatically
as the “brain’ controls fuel-flow and wvariable area
nozzle on the afterburner.

AUTOMATIC ENGINE CONTROL is supplemented by
other features such as anti-icing provisions which are
essential to high-altitude interception. These engineer-
ing accomplishments have been factored into the J47
by G.E.’s design, development, and manufacturing
organization—an organization that is actively proving
that “Progress is General Electric’s most important
product.” Section 230-13, General Electric Company,
Schenectady 5, N. Y.

GENERAL @3 ELECTRIC



