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Top drawer developments
achieved through Convair's ENGINEERING to the Nth POWER

Around these top-drawer developments at Convair, the men who
plan the defense of our nation are building entirely new concepts
of military strategy. Only Convair has designed and produced all
basic types of aircraft —fighter, interceptor, transport, bomber, and
water-based. And now, Convair has attained leadership in producing

guided missiles that meet the most exacting military requirements.
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New Holley turboprop

power control

installed in Lockheed R7V-2

One hundred and six passengers
or 36,000 pounds of cargo cruise
at specds up to 440-miles-per-
hour in the Navy's new Lockheed
R7V-2 turhoprop Super Constel-
lation. Four Pratt & Whitney
Aireraflt axial flow T-34 propeller
turhine engines develop a total
of 22,000 horsepower for take-off.
Fach of the four is automatically
controlled by a new Holley gas
turbine power control.

High performance turboprop
engines like the T-34 demand

extreme accuracy in fuel meter-
ing to maintain their high per-
formance ratings and at the same
time control operation within
satisfactory limits.
system of accurately measuring
four separate senses. the Holley
control automatically meters
corrected fuel flows to the engine
in accordance with the engine
operaling requirements,

Through a

The Holley gas turbine control
is the result of intensive research
and development to provide a

light weight, compact means of
accurately metering fuel consist-
ent with engine requirements.

This and other Holley devel-
oped fuel metering devices have
played an important role in our
country s undisputed leadership
in the design, development and
manulacture of superior aireraft.

&

VAN DYKE, MICHIGAN

Leader In The Design, Development,

and Manufacture of Aviation Fuel
Metering Devices,
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Say, Wa lter, whnch
ac’ruahng system is .-

LIGHTEST‘?

Pneumatics saves you weight to start with, using air itself
as a medium! More pounds are saved by the smaller lines
used in pneumatic systems — and no refurn lines are required!

Even the heart of a pneumatic system is light — the new
Kidde 4-D compressor, for instance, delivers 4 cfm of air
compressed to 3000 psi at sea level — yvet weighs only 11% pounds!

With pneumatics, you can build up a high-pressure, high-horsepower
punch, using this low-horsepower, lightweight source. Just store

the air-power until you need it — even using landing gear struts and B
other parts of the aircraft itself! e s

Since viscosity of the air used in pneumatic systems remains
essentially the same over a broad temperature range (—65° to +250°),
yvou always get fast, dependable power delivery.

Pneumatic systems are never sluggish!

¥ ¥ @&
- I'.

With pneumatics, leakage is no serious problem. The air supply is ."
always available, and the compressor compensates for any minor **._ P N EUM AT' cs
leaks which might occur. And since the air used in the system ; . -

cannot burn, there 1s no danger from fire!

L

We here at Kidde have a complete line of pneumatic system components,
as well as facilities for engineering complete pneumatic systems.
If you have a problem in pneumatics, please write us.

Walter Kidde & Company, Inc., 418 Main Street, Belleville 9, N. J.

: W The words "Kidde', "Lux', and
) the Kidde secl ore trodemarks of
Y Walter Kidde & Company, Inc.

« Walter Kidde & Company of Canada, Ltd., Montreal —Toronto
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In April, Trans World Airlines inaugurates
coast-to-coast non-stop flights, in both di-
rections, between New York and Los Ange-
les, with their new Super-G Constellations.

TWA’s great new Super-G Constellations
—large, powerful, luxurious—were created
by Lockheed especially for TWA, and were
styled by Henry Dreyfuss, the world-famous
designer. The planes are powered by Curtiss-
Wright’s newest Turbo-compound engines.

These magnificent new Super-G Constella-
tions will provide the only air sleeper service
between New York and California.

Phillips is proud to supply Phillips 66
aviation gasoline to Trans World Airlines.
Throughout the marketing area served by
Phillips 66, TWA and other major air lines
use reliable Phillips 66 aviation products.
Operators know they can always depend
on Phillips 66 quality.

s Performance That Counts

Research and Marketing: Irina Nelidow, Mary Whitney Fenton, Jeanne Rabstejnek,

call for the assistance of and Mildred Raba.

our eleetrical laboratory u

and research engineers J. G. Johmson. .........0004 Business Manager
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Detroit.  Other sales offices in Pittsburgh, London,

In the meantime
write for our new file folder catalog
which lists units, with and without
brakes and noise filters, that are
ready for immediate production!
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High volume and ultra-pre-
cision go hand in hand at
New Departure. In the grind-
ing area of the instrument
bearing plant, with its filtered
air and controlled humidity,
the finest, most modern
machines assure close toler-
ances with quantity pro-
duction.
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PLUS ENGINEERING SERVICE

New Depart

6

ure field offices are strategicall
located across the country. You will find a stag'
of experienced sales engineers in your area, Call
for help on any problem of ball bearing selection
or application. You'll get real service . .. PDQ!

NEW DEPARTURE = DIVISION OF GENERAL MOTORS = BRISTOL, CONA.

KX DELIVERY

A large staff of skilled work-
ers move with precision in
air-conditioned surroundings
to meet the heavy demand
for instrument bearings.
Here, painstaking assembly
and inspection operations
are keyed to high delivery
schedules,

p 2.__ CALL ON
NEW DEPARTURE

PDQ!

K qQuaLITY

Batteries of automatic torque
testers check all bearings
where very low starting
torque characteristics are
specified,. The vast amount
of research and development

behind these machines is
another guarantee to you of

unfailing quality from New
Departure,

EPARTURE

/ BALL BEARINGS

HoOTHING REOLLE LIK) A& BALL

NEWS DIGEST

Domestic

Atomic warhead on an air-to-air
euided missile was exploded over Ne-
vada Apr. 6 in the first test of this type.
The nuclear weapon was launched from
a Convair B-36 at a pattern of smoke
trails laid down at 30,000 ft. by six
North American F-86s. Atomic Enecrgy
Commission and the Defense Depart-
ment said the nuclear-armed mussile 15
capable of destroving a fleet of bombers

without a direct hit (AW Apr. 4 p. 16).

Initial flight of North American Avia-
tion’s first production FJ-4 Furv was
made last week, five months after the
prototype was flown. The Navy carner-
based fghter, powered by a Wright
J65 turbojet, is capable of speeds in
excess of 690 mph.

First delivery of Fairchild Engine &
Airplane Corp.’s C-123 assault trans-
port will be made in May to the 463rd
Troop Carrier Wing at Ardmore AFB,
Okla. Fairchild has an Air Force con-
tract to build more than 150 C-123s.

New York Supreme Court instructed
the Port of New York Authority to re-
frain from making further space alloca-
tion at Idlewild International Airport’s
$60-million terminal until a decision is
reached on motions filed Apr. 5 by
National Airlines and PNYA. NAL
asked for a temporary injunction halting
the terminal’s construction. The Port
Authority requested a summary judg-
ment.

Pastushin Aviation Corp. received a
51.9-million contract from Douglas Air-
craft Co. tor 300-gal. jettisonable fuel
tanks that can be nstalled on such air-
craft as Navy's F4D-1 and the AD
serics. The Los Angeles equipment
manufacturer also received a $250.000
contract from Lockheed Aircraft Corp.
[or ¢jector pylons.

Trans-U. S. jet mark of 3 hr. 46 min.
33 scc., set by Lt. Col. Robert R.
Scott in a Republic F-54F flight from
Los Angeles to New York Mar, 9, was
recognized by the National Aeronautic
Assn. as the ofhcial transcontinental
speed record. Scott clipped more than
200 min, off the previous official mark
sct mm a North American -8617 last
vear by Col. Willard W. Millikan, Jr.
His adjusted time and speed also bet-

tered the unofhcial record set in 1954
bv a flight of Grumman F9F-6s.

Piasecki Helicopter Corp., Morton,
Pa., granted an average wage increase
of 5.8 cents Apr. 4 to 2,915 hourly rated
emploves.
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Convair YTOL Flies on the Level

b
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Convair XFY-1 Navy fighter levels into horizontal flight after a vertical takeoff near
San Diego, Calif. Portions of the VTOL plane’s fuselage, wings and tail are fitted
with tufts for airflow studies. Added instrumentation is being fitted on the experi-
mental fighter at Convair San Diego plant. XFY-1 is powered by an Allison T-40.

P2V-7 Neptune anti-submarine patrol
bomber powered by two Wright Turbo
Compound piston engines and twin
Westinghouse ]34 turbojets, is being
delivered to the Navy in quantity by
Lockheed Aircraft Corp,

Douglas Aircraft Co. is preparing to
demonstrate application of closed-cir-
cmt television to optical tooling used
m DC-7C production.

Aircraft Products Division of Kaw-
neer Co., Niles, Mich., received a con-
tract to produce spoilers and inboard
atlerons for Boeing Airplane Co.’s KC-
135 jet tanker.

Financial

Braniff Airways plans to sell 56 mil-
lion in common stock and negotiate a
515-million long-term institutional loan
to defray the cost of seven DC-7Cs
ordered from Douglas Aircraft Co.

Glenn L. Martin Co. will ask stock-
holders Apr. 25 to approve an increase
in authorized captal stock from 3 mil-
lion to 6 million shares of $1 par value.

Beech Aircraft Corp., Wichita, de-
clared a 30-cent dividend on common
stock, payable Apr. 26 to holders of
record Apr. 14.

International

East Germany plans to start rebuild-
ing its aircraft plants next vear under
the Soviet satellite’s second five-vear
plan, deputy premier Walter Ulbricht
announced last week. Factories m East
Germany include the Junkers plant
at Dessau and the Heinkel works near
Rostock, In West Germany, about 200
aircraft parts manufacturers hope to re-
sume production after June 1.

KLM Roval Dutch Airlines ordered
10 DC-7Cs from Douglas Aarcratt Co,
for intercontinental service. Delivenes
of KLM's Seven Seas will begin in the
spring of 1957. Approximate value of
the order, including spares: $30 milhon.

Vickers Viscount was ordered by the
Pakistan government for the country's
governor general, bringing Vickers-Arm-
strongs’ total orders for the turboprop
transport to 180,

French Air Force purchased four
twin-engine Super 18 transports from
Beech Aircraft Corp., increasing its
flcet of Beecheraft planes to about 44.

British European Airwavs reports the
500,000th passenger to flv in the air-
line's Vickers Viscounts boarded a
turboprop-powered transport Apr. 6 at
London.



~This is the HSE CLAMP”

The Monogram HSE Clamp is especially designed
for heavy assembly work in sheet metal fabrication.
It is specifically recommended where total thickness
of materials is as much as %", Available in drill hole

sizes from .125" to .265".

“HSE” stands for “Heavy Special Enclosed,” so-
called because the heavy-duty spring is completely
enclosed for maximum safety. This strong, tem-
pered-steel spring draws materials tightly together,

assures positive alignment.

No matter what your particular requirements may
be in sheet metal fastening, Monogram has a spe-
cific clamp to do the job or will develop one for
you. Call your local Monogram representative or
write for catalog and complete information.

¥ &1

w:lnf niit hand side gt;in certified heavy dutly lamac
safaty pl

operated safe unger seal enclosed spring wing nut
! ! "MIGHTY MO"*

clamp safety clamp clamp safely clamp safety clamp safety clamp
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WHO'S WHERE

In the Front Office

David B. Thurston, former preliminary de-
sign engineer for propeller-drniven planes at
Gruomman Aircraft Engineering Corp., be-
came president of Colonial Aircraft Corp.,
Deer Park, N. Y. Herbert P. Lindblad re-
signed as project structural design engineer
at Republic Aviation Corp. to join Colonial
as vice president-chief engineer,

Victor T. Koozin moved up in Century
Engmeers, Inc.,, Burbank, Calif.,, from di-
vision manager for aircraft structures design
to vice president-contracts.

G. K. Grifin resigned as vice president-
personnel of Amencan Airlines.

Phl’h’p B. Keller, onctime airframe fabn-
cating speciahist for North American Avia-
tion, was appointed vice president-engineer
ing of Stillman Rubber Co.. Culver City,
Calif.

Martin Goland, associate engineering di-
rector at Midwest Research Institute in
Kansas City and consultant for the aeronan-
tical research laboratory at Wright Air De.
velopment Center, will become vice presi.
dent of Southwest Research Institute at San
Antomio Mav 1,

William Taylor is new assistant to the
president of Detroit Bevel Gear Co., Detroit,
Mich.

Changes

Edward Benham is new public relations
manager at United Awrcraft Corp.'s Pratt &
Whitney Aircraft Division. He 15 being suc-
ceeded at UAC’s Sikorsky Aircraft Division
by William Kilpatrick.

Howard E. Roberts was promoted to gen-
cral manager of the American Helicopter
Division of Fairchild Engine & Airplane
Corp. at Manhattan Beach, Calif.

G. A. Fitzpatrick moved up in Lockheed
Aircraft Corp. to assistant general manager
of the California Division at Burbank,
Other changes: John A, White, assistant
materiel director; H. A. Caldwell, manufac-
turing manager; Charles A. Wagner, pro-
duction manager; W. A. Pulver, chief man-
ufacturing engineer; Robert F. Hurt, chief
tool engineer; W. G. Kibre, chief project
planner, and R. W. Harker, manager of
outside manufacturing.

Fernand J. Martens, former general man-
ager in North America for Sabena Belgian
Airlines, was appointed director of opera
tions and sales in Scandinavian countries.
Guillaume Van Antwerpen becomes acting
general manager for Sabena in North Amer-
13,

John H. Kinkade, former member of the
helicopter panel of IATA's Technical Com.
mittee ;mdp onetime engineering and tech-
nical director for Philippine Air Lines,
joined Lockheed Aircraft Service's Planning
Division, Burbank,

Honors and Elections

Dr. Theodore Von Karman received
LISAF’s Exceptional Service Award for “con-
tributions to the achievement of the ad-
vanced weapons systems” while chairman of
the Scientihe Advisory Board.
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INDUSTRY OBSERVER

> Lockheed's X-7 fiving test bed and the Marquardt 20 in. supersonic ramjet
have performed so well together that Lockheed is now using the X-7 for
further missile development. Marquardt ramjets power the Boeing Bomarc
anti-aircraft missile and are ecarmarked for the North American Navaho
intercontinental bombardment missile. X-7 now uses a recovery svstem
combining a parachute for descent with a nose spear to cengage the
ground without damage to the airframe.

» Convair XB-58 Hustler supersonic delta wing bomber uses stainless steel
honeyvcomb construction in about 159 of its outer surface including rear
of engine pods, pod struts, some underwing areas and ailerons. Companies
that may figure in development of this all-metal honeycomb structure
include Ryan, Rohr, Goodvear, Solar and Twigg Industries Inc.

> Rolls-Rovee Ltd. will give its RB-109 the first test stand run as a complete
engine during April. The 4,000 eshp. RB-109 will be flight tested in an
Avro Ashton tuanic!-pm-.‘f.'rcd fiving test bed. Rolls is now flight testing
the Conwayv by-pass turbofan engine in an Ashton rig. Westinghouse s
considering U.S. manufacture of the RB-109 if a militarv and commercial
market develops.

* Orenda Engines Ltd. of Canada has its PS-113 Super Orenda running on
the test stand. It is aimed at a power-weight ratio of 6 to 1 and incompo-
rates considerable amount of titanium allovs, Basic engine power will be
boosted from about 18,000 1b. static thrust to 25,000 Ib. thmst by a
Marquardt lightweight afterburner developed specially for the Super Orenda,
The engine is being developed for Avro’s C-105 Mach 2 delta interceptor
but early versions of the fighter will be powered by Pratt & Whitney ]57s.

> Allison has logged more than 7,000 hr. of test stnd ronming on ity
150 turboprop including 13 standard USAF 150-hr. gualification runs on
production tyvpe engines. One 'l 56 successfullv completed four 150-hir, runs.
156 flight testing is being done with mstallation in nose of a B-17. lingme
has operated successfully at altitudes up to 35,000 ft. The twin power
sectioned T40 turboprop has passed the 1,000 hr. mark in flight time logzed
in fve Convair R3Y Tradewind seaplancs,

» Convair F-102 delta all-weather interceptor will have an extremely long
terry range utilizing missile-bay fuel tanks and extra tanks in space just aft
of cockpit.

> Navy's Talos supersonic anti-aircraft missile built by Bendix at Mishawaka,
Ind., 15 powered by a ramjet engine manufactured by McDonnell Aireraft
Corp.

P Lockheed Aircratt’s first production model of the C-130 turboprop trans-
port, which rolled off the line at Marictta, Ga., last month, made its initial
test flight last week, a month ahead of schedule.

» United Air Lines has placed a 52.5-million order with Radio Cormp. of
America for airborne C-band storm-waming radar, following hot competi-
tion with Bendix Radio which earlicr was named the winner in 4 prema-
ture news release, later called back, UAL becomes first U.S. airline to
order radar for fleetwide use, at an estimated cost of $4 million including
mstallation.  Inmitial installation will go into UAL Convairs, starting i

May.

» Production of the CF-100 all-weather jet fighter will be cut in half at
Avro Aircraft Ltd., Toronto, following a second lav-off of 1,000 workers.
The cutbacks in production are intended to regulate the flow of aircraft

and maintain even employment until the new C-105 jet fighter goes into
production. The lay-off is effective in June and the production cut-back
will occur in September. This will stretch out production of the CF-100
until 1958, when it is expected the C-105 will be in production. Proto-
type of C-105 is now being built at the suburban Toronto plant. Of the

1,L1000 men laid off in January about a third have been rehired on the
C-105 development contract.




TITANIUM netps et the G-130 nigher

and faster...with heavier payloads

Titanium is an essential material for high-per-
formance aircraft. On the new Lockheed de-
signed Air Force C-130 turbo-prop medium
combat transport, titanium's high strength-
weight ratio . . . exceptional resistance to cor-
rosion . . . and freedom from stress corrosion
cracking, play a vital role.

Lockheed uses REM-CRU A-55 and A-70
extensively in the C-130's power plant enclo-
sures—fire walls, shrouds, ribs, longerons, and

REM-CRU
TITANIUM

skins—where outstanding properties are needed
at elevated temperatures.

REM-CRU, pioneer in titanium alloys for ad-
vanced aircraft applications, has substantially
expanded its facilities, Now you can be sure
of the availability of the REM-CRU titanium
grades, sizes and shapes to meet your needs.
And for help with application or fabrication
problems, REM-CRU’s engineering staff is al-
ways at your service.

To keep abreast of the latest developments on this vital
metal, write to Dept. A5 for the Rem-Cru Review — a

free periodical presenting the latest technical data on
titanium alloys.

g

REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA

Mail Rate Plan

Domestic trunkline mail rates have been hxed mm a
new multi-rate formula plan agreed upon by the airlines
and the Post Ofhice Department which s supposed to
save the Post Office more than 55,300,000 a vear, The
agreement was reached after long negotiations, and after
hearings had been started by the Civil Aeronautics
Board.

The plan 15 similar to one proposed by CAB last
September designed to save $3,250,000 a vear. It is
based on a rate me which '-.Pllf"-. mail pay on an 50-20
basis between hine haul and terminal charges. Last year
the airlines got $33,000,000 in service mail pay based on
rates ranging from 45 to 75 cents a ton-mile. Under the
new rate, pay for the same period will be $27.700,000
at a rate that averages 38.56 cents a ton-mile.

The trunkline rate has been open for more than a
vear, and the new rate will be retroactive to that date.
This will mean a sizeable amount will be due the Post
Ofhce from the carriers, since thev have been paid under
the higher rate. Rebates will amount to a substantial
percentage of the 55,300,000 to be saved.

Hardest hit by the plan will be the Big Four (Amen-
can, Eastern, U1]|tf,d and Trans World) whose mail
pav will drop 18% because of their long haul routes. Pay
will drop for all carriers but Northeast Airlines, which
will get a slight increase.

Fiat for NATO Fighter?

Latest rumor on the NATO lightweight fighter com-
petition 1s that Italy’s Fiat factory at Turin will get
contract for test [l]l.l!lt'lp of aircraft, but Pentagon spokes-
men insist the decision is not final, that there still are
unsettled issues. Paris report savs USAF, which has
controling voice because purchase will be fnanced by
American money through offshore procurement program,
is firm in its opposition to Fiat deal. USAF takes this
position despite the fact that the Fiat entrv is strongly
supported by Gen. Lauris Norstadt, Air Deputy, Supreme
Allied Commander, Europe.

ARDC: Round Two

Watch for hot protests from Maryland’s congressional
delegation over USAF decision to move Air Research
and Development Command headquarters from Balti-
more to Dayton. So far, neither the congressmen nor the
press have been able to uncover Secretary of Air Force
| Harold E. Talbott’s reasons for the shift (AW Mar, 21,
| P 13). In letters to congressmen, Secretary Talbott says
the move will be made in 1956, that it is for reasons of
cconomy and that the decision was made after “an inde-
| pendent study and review by a firm of industrial engi-
neers.”

Maryland congressmen suspect reason is largely politi-
cal, possibly linked to the struggle between ARDC and
Air Materiel Command for Eﬂﬂtr{ﬂh with move designed
to bring the Baltimore operation closer to the procure-
ment center. Senators and representatives will enter
debate over authorization of funds for the shift to Day-
ton armed with a four-vear-old report of a committee
headed by Lt. Gen. James H. Doolittle. This document
lists the reasons why Baltimore is a good site, and is
Lsi zned by scientists Carl Ov erhage, Mervin J. Kelly, Louis

N. Ridenour and A. E. anh.m:l Jr., 1n Hddltmn to

Washington Roundup
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Gen. Doolittle and three USAF colonels.

House Committee on Government Operations has
been asked to rush study of situation and the Marvland
delegation secks a chance to appear before the appro-
priations committee. Big stake to politicians: 1,900 jols
i Baltimore, with payroll near 51 million a month.

ATA Search Continues

Air Transport Assn.’s search for a successor to Earl D.
Johnson as president has been intensified. Johnson s
now sct to leave the $42,500-a-yvear post Apr. 30 to join
General Dynamics as vice president. He originally hoped
to stay with the ATA job until his successor had been
sclected but after four months of w atting Johnson can
no longer delay his move.

Difficulty of ATA’s board in locating the right man
for the top exccutive post is two-fold: lack of unanum!:v
on any one prospect and setting their sights too high.
[t was three vears before they .wrr:r:-:} on Johnson. He
turned down a contract and men of his caliber who are
now being approached also refuse a long term contract.

Praise for Talbott

The most enthusiastic praise from Senate appropria-
tions committeemen went to Secretary of Air Force Har-
old Talbott—out of the top echelon of defense officials
and ofhcers participating in bricAng sessions before the
group (see p. 14). Praise came from Sen. Margaret
Chase Smith, who thought Talbott was *a very human
person,” and from Sen. John Stennis who remarked on
“the splendid job™ he has done as USAF head.

Although there have been initial differences of opinion
between USAF’s military and civilian commands, Talbott
told the committee that “there has never been a time
when we (Talbott and USAI Chief of Staff Gen. Nathan
Twining) did not agree on procedure when the smoke
cleared away."”

New NACA Facility: Where?

There are some indications that the $4.8 million facil-
ity for testing the effects of radiation on aircraft mate-
rials and components may become entangled in a tug-of-
war as to where it is to be located.

NACA wants 1t situated near the Lewis Flight Pro-
pulsion Laboratory in Cleveland, Ohio, to eliminate the
housckeeping apparatus of a new station. A consulting
firm 15 now making a survey of possible sites in the area.

But Idaho's Sen. Herman Welker objects that Cleve-
land is a kev strategic target and that the project should
be situated in a non-strategic area—such as a site in Idaho.

MATS Report Response

Hoover Commission’s report on the Militarv Air Trans-
port Service was enthusiastically received by both the
domestic and international scheduled airlines (AW Apr.
4, p. 14). Industrv reaction was centered on the recom-
mendation that the government make greater use of
available commercial air services. The emphasis is to
chiminate government competition with private enterprise
by assigning commercial-tvpe air trafhe for the military
establishment to the commercial airlines and restricting
MATS’ operations in that category.

—Washington staff
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Detense Compromises in Tacan Dispute

Secret agreement with Commerce Dept. to head off

Congress’ investigations may set off new inquests

By Preble Staver

A secret compromise agreement be-
tween Department of Defense and De-
partment of Commerce, AvIATION
WEEK has learned, may upset two
months of congressional efforts to re-
solve the civil-military differences over
a common system of air navigation
(AW Apr. 4, p. 13).

The dispute was raised by the Air
Navigation and Development Board’s
recommendation in favor of the mili-
tary's Tacan over civil VOR/DME for
the common air navigation system.

The military, which had made a
strong case for its position on Tacan,
suddenly decided to back down. The
action seemingly would satisfy Tacan's
opponents, but probably will create a
more explosive situation. It would pro-
vide for side-by-side continuance of
two expensive and conflicting svstems,
putting off the decision on a single svs-
tem for another fve vears. Congress is
determined to scttle the issue now,

The Defense Department’s goal is to

head off a joint congressional mvestiga-
tion of Tacan. The action will probably
result in a fullscale mvestigation.
» Congressional Study—Congress  has
under way two investipations aimed at
producing a final decision through its
fund appropriating powers. Reaction of
Congress to additional comfusion isn't
certain, but there is no question that
wongress does not intend to continue
ﬁnm'lr:inj_‘gl two systems.

The ANDB decision gave the legisla-
tors a starting point for the first time
in five vears. Once the matter was
brought into the open, the legislative
committees closely studied the Tacan-
VOR/DME dispute,

Failure of the executive branch to
consult the legislative and appropria-
tions committees at this time may
disastrous. At least one group, the
transportation subcommittee of the
House Commerce Committee, is near
a decision after an exhaustive studv of
the matter. |
» Compromise Program—Apparently ig-
norant of the neamess of a congres-
sional solution, the military began a
series of maneuvers designed to produce
4 compromise and escape further in-
vestigation. A fve-point program to
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inodify the ANDB position was evolved:
¢ Continue the operation of civil DME
until June 30, 1960, implementing the
ground installation of DME to such
limited degree as this period of opera-
tion would justify.

® Limit DME to fewer than the full
channel complement, if this is found to
be feasible.

® Permit purchasers of airborne DME
equipment to write off the cost within
five vears and seck legislation to this
cffect if necessary.

® Obtain backing of interested govern-
ment agencies for this modified program
and work in good faith toward the im-
plementation of the common svstem
along these lines at the ecarliest date
consistent with resolution of present
uncertainties, completion of the devel-

Another Study

Radio Technical Commission for Aero-
nauntics has formed Special Committee 73
to  study “channeling” requirements
for short distance navigation aid sys-
tems, the latest group to become in-
volved in the common system contro-

Problem is one of conflict in the as-
signed frequency spectrnm. Number of
channels needed for Tacan has not been
determined because the operational re-
quirements are not fully known. At
present there are only some 47 clear,
non-interfering channels for Tacan. Tt
is not possible for both DME and Tacan

to be fully implemented because of lack
of channel space. |

The industry-government group s |
composed of 17 members and will con-
centrate on the suitability of Tacan to
provide sufficient channels.

The group has not held its first meet-

[ Radio Corp., Federal Telephone and

ing. The delay has been attributed to
obtaining necessary security clearances for
each member. Chairman of SC-73 is
Ellery E. Estes, Civil Aeronautics Ad-
ministration frequency expert, with other
members drawn from Air Transport Assn.,
Army, Navy, Air Force, Airborne Instru-
ments Laboratory, National Aeronautical

Radio, Hazeltine-Bendix, and Stromberg-

Carlson.

opment of the equipment, and availa-
bility of equipment for common system
use.

* As a corollary to the third point,
DME operations will be discontinued
June 30, 1960, if required bv standard-
ization of Tacan. All purchasers of
DME equipment should be on notice of
the hikelihood of this action.

This proposal makes no change in the
decision to proceed with full develop-
ment of Tacan for eventual adoption
as the common system but would ex-
tend the “experimental” period for
DME by five vears.

Actions by Congress and Air Coor-
dinating Committee due this week on
the controversy are:
® House appropriations subcommittee
starts hearings on the Civil Aeronautics
Administration’s budget for fiscal 1956,
which includes a program for 55 addi-
tional DME ground stations.
® House commerce subcommittee s
scheduled to hear Max Karant, assist-
ant general manager of the Aircraft
Owners and Pilots Assn. Karant has
supported continuance of civil DME.
* Air Coordinating Committee will re-
ceive a report from its Navigation Panel,
which was instructed to review the
ANDB recommendations and approve
them or in event of disapproval to sug-
gest alternatives.

Military Plane Fund
Balance $8.8 Billion

With new orders totalling only $3.7
billion during the first eight months of
fiscal 1955, Air Force and Navy had an
unobligated balance Mar. 1 for aircraft
and related procurement of more than
$8.8 billion.

USAF obligated $3.1 billion during
the eight-month period; the Navy, $623
million. The unobligated balance, as of
Mar. 1, was divided: USAF, $6.4 bil-
lion; Navy, $2.4 billion,

The unexpended balance of funds for
aircraft and related procurement of the
two services on that date was $21.2
billion: USAF, $14.1 billion; Navy,
57.1 billion. '

Expenditures of $5.8 billion during
the first eight months of Fiscal 1955
was slightly less than the $6 billion
expended for the same Fiscal 19354
pertod. The $200 million difference

was due to reduced spending by the
Navy. .
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Red China Gets Jet Fuel

(McGraw-Hill World News)

Hong Kong—Communist China is getting kerosene fuel for its Russian-built MiG
jet fighters through the black market and tanker shipments from Soviet satellites.

Authorities here report buyers from Red China are purchasing black-market kerosene
at prices ranging from 109 to 159 more than the regular United States cost of

25 cents per gallon,

The Hong Kong Standard says the Polish tanker Karpaty recently unloaded a cargo

of about 10,000 tons of jet fuel and petrolenm—enough for more than 3,200 MG
sorties against Taiwan—at Whampoa Harbor near Canton.
Four Communist tankers formerly were running regularly from Constanza, Rou-

mania, to Lap Sap Mei and Whampoa Harbor, the newspaper says. Two of the
tankers were seized by Nationalist China last year.

According to a United Press report from Taipei, the China News claims an
unidentified Polish tanker landed 8,000 tons of jet fuel at Whampoa Mar. 25.

Evaluation ProvesTacan Accuracy,

ANDB Chief Tells Avionics Group

By William Coughlin

Los Angeles—Lingineering changes in
Tacan, the military short-range naviga-
tion system, have shown it will fulfill
its early promise, according to Col. J.
Francis Taylor, Jr., director of the Air
Navigation Development Board. Col.
Taylor told the mr:ﬂ:'tin% of the Radio
Technical Commission for Aeronautics
here that the evaluation tests were made
at Caldwell and Nutley, N. J.

Taylor defined Tacan as being slightly
less accurate in distance than the com-
mon system DME and considerably
more accurate in bearing than VOR.
Part of the increased accuracy of the
bearing system is inherent in the equip-
ment and part because Tacan can be lo-
cated so as to be free from site effects,
» Easy Comparison—The engineering
evaluation at Caldwell used modihed
URN-3 ground and ARN-21 airborne
equipment. The Caldwell site is in the
immediate vicinity of a commissioned
VOR facility, making it possible to
compare Tacan error data with similar
data taken on the VOR.

Tayvlor summarized the small-radius
orbit data as follows:

» The average Tacan error data showed
a spread that varied from 0.6 deg. to
1.4 deg. for elevation angles from 3.1
deg. to 6.8 deg. Corresponding VOR
data for the lower part of this elevation-
angle range showed a spread of from
3.4 deg. to 4.4 deg.

» No serious scalloping was observed at
any elevation angle with the 'Tacan
equipment. The average random vari-
ation spread of indicated bearing was
about 0.4-deg. The maximum varn-
ation showed a spread of about 1.5 deg.
Corresponding VOR data showed scal-
loping spreads of from about 3 deg. to
over 7 deg.
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Large-radius orbit data for the Cald-
well Tacan equipment showed an in-
crease in the error spread over that of
the small-radius orbits, Tavlor said. He
attnibuted increased spread, in part, to
decreased signal level and to increased
crror in determining actual bearing.

An aggregate error spread of 2.4 deg.
was observed on the 17-mi. orbit and
1.6 deg. on the 26-mi. orbit. The cor-
responding  large-radius orbit data for
the Caldwell VOR equipment showed
an aggregate error spread of 3.5 deg. to
5.1 deg., Tavlor reported.

He said Tacan 1s less critical in its
requirements for siting than is VOR,
Taylor said bearing accuracy in the pres-
ence of reflecting objects appears to be
less critical, the height of the antenna
for ground equipment is less critical,
and the over-water performance of
ground equipment is less critical.

Tavlor also reported:
® Prior to anv widespread use of Tacan,
a studv should be made to assure that
it can provide the total number of
interference-frec channels required for
common system operations.

e VOR, for basic technical reasons,
cannot provide satisfactory service when
installed on Navy carriers.

e VOR/DME does not meet military
needs for equipment which can be
casilv. sited in mihitary  theaters of
operation,

» Declassification Soon—Declassification
of the disputed military Tacan naviga-
tional system will take place verv soon,
Col. Taylor said.

“Action is proceeding at a reasonably
rapid rate and although details cannot
yet be announced, 1 am entitled to say
that there is apparently nothing in the
way of declassihcation except the com-
plexity of the procedure itself,” he said.

“We hope an early announcement

can be made concerning the few engi-
neering details which are still under
wraps,”

Taylor emphasized that security sur-
rounding development of Tacan was
due cntirelv to military requirements.

“It was not, as someone has sug-
gested, developed in secrecy because at
was competitive to the VOR/DME.”
hie said, Tt was defnitelv not realized
in the beginning, as others have sug-
gested, that it would be offered for
common ."!i.:l.'!itEIl'l nsc,

“There was no thought in the mili-
tarv that 1 have been able to discover
or that 1 was awarc of at that time
through personal knowledge of Air
Force plans, that Tacan would ever be
considered for common system use. On
the contrary, it was to be a ‘tactical
system” to be used in flect operations
or, in the case of the Air Force, 1n
tactical situations which Thistorically
occurred outside the United States.
Both Air Force and Navy had the idea
that their flights within the limits of
the United States would be conducted
with common system equipment.”
> Designed for Military—"The tactical
svstem was therefore developed in ac-
cordance with the military’s own spe-
cial requirements in which the securnty
aspect was vital,” he explained.

Realization that the United States
might be the battlefield in the next air
war changed the militaryv concept,
Tavlor told the group.

“It now became apparent, and this
is one of the most significant events
in Tacan’s history, that the tactical
navigation requirement for the military
was no longer restricted to overseas
operations but involved the United
States as well.”

“The result of these two changes n
concept,” Tavlor said, “was that the
Air Navigation Development Board was
advised by the military that Tacan
appeared to satisfy the SC-31 require-
ment for an ultimate navigation aid to
the common civil/military system and
suggested it be put to this use. This
offer was based again on the military
realization that only one navigation
system can exist and be operated n
the United States and that it had to
meet at least the minimum  require-
ments of its most exacting users, the

military.”

New Rocket Test Site

Acrojet-General Corp. will operate a
new rocket engine test facility to be built
bv the Air Force at Fort Crowder, an
Army base 25 mi from Joplin, Mo.

Survey and site preparation already is
under wav and construction of the plant
will be started later this year. ‘

Sclection of the Fort Crowder site
conforms to the policy of dispersing n-
stallations of this type.
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Twining Supports Army Program
For Increased Military Airlift

By Katherine Johnsen

Army Chicf of Staff Gen. Matthew
Ridgway ‘“shortly” will present to the
Joint Chiefs of Staff a program to in-
crease substantially the military airlift
capability.

This was disclosed by Air Force Chief
of Staff Gen. Nathan Twining at brief-
ing sessions of top Defense Department
ofhicers and officials before the Senate
Appropriations Committee on the Fis-
cal 1956 military budget.

Indicating that an increase in planned

airlift would have USAF support, which
would mean majority suEpﬂﬂ' on JCS§,
Twining told senators that Air Force
considered this mission very important
and is ready to implement an expansion
“as soon as we are given the green
light.”
» Airlift Pledge—Scn. John Stennis, who
has voiced skepticism as to the adequacy
of USAF airlift for Army ground troops,
said: “A few weeks ago I was told the
same thing—that the plan for an in-
crease would be submitted shortly to
the joint chiefs.”

Meanwhile, in a speech on the Sen-
ate floor, Sen. Stuart Symington, former
Air Force secretarv, declared that “if
war should be forced upon us, this
country, despite all its continuous boast-
ing about its superior airpower, cannot
as of todav lift and properly support a
single Army division. And this despite
t]u: fact that we have formally plf:dgcd
our allies to support them on the
ground as well as in the air.”

Under the FEisenhower Administra-
tion's 137-wing program for the Air
Force, the number of troop carner
wings was reduced by six from the 17

planned under the Truman Administra-
tion’s 143-wing program,

> Intr.:l]igencr: Problem—5tipulating that
l']lt'_"l‘{_ “15 not nearly enough informa-
tion” on military developments behind
the Tron Curtain, although “evervthing
humanlv pﬂsmb]c 15 hcmg done to
improve intelligence, Twining high-
lighted these points in his report to the
Senate committee:

® The new Russian Tvpe 39 medium
jet bombers which “have been openly
displaved in numbers which indicate
lhar they may be in quantity produc-
tion, are cumpﬂmh]c in size, design, and
estimated performance to our own
B-47s.”

® The new Type 37 long-range Russian
jet bomber, comparable in size to the
B-52, “is aimed squarely in our diree-
tion.”

® “The Soviets are now producing large
numbers of an improved fighter with
better performance than the MiG-15,"
he said. The MiG-15 is a first rate air-
plane, Twining said, and the superior
skill and aggressiveness of U.S. pilots
were the main reasons for our margin
of air victories in Korean operations.

¢ Russian contributions to an airpower
build-up of Red Chma, including many
jet aircraft, is partmularh significant in
the light of the present Far East ten-
5101,

“A potentially greater danger,” Twin-
ing added, “is their expanding system
of air bases. This increased base svstem
gives the Communists the ability to
move in aircraft rapidly from the Soviet
Union. We cannot ignore their capabil-
ity to double or triple their air strength
m the Far East overnight.”

e USAF is placing the very highest pri-

figure requested for Fiscal 1956.7

Secretary

Funds Outlook: USAF Stable., Navy Up

Air Force's requests for funds to finance new aircraft and related procurement will
remain stable at the present level, but Navy's requests will increase sharply, accord-
ing to testimony before Senate Appropristions Committee,

Secretary of Air Force Harold Talbott said: ““it appears that the USAF requirements
to maintain a4 modern, up-to-date air force will remain stable at the $6.1 billion
New money appropriated for Fiscal 1955 totalled
only $2.7 billion, but there was an unobligated carry-over from previous appropria-
tions of more than $54.6 billion available.
stage for the long pull has been achieved *““the best manufacturers, those who do
the job cheapest are the ones who are going to get the business.”
of Navy Charles Thomas said: “Begimning in Fiscal 1957, greatly increased
obligating authority will be required in order to insure that we receive in the future
the aircraft necessary to keep our Navy and Marine Corps aviation units modern.”

Talbott said that now that the level-off

The 5750 million asked by the Navy for new aircraft and related procurement for
Fiscal 1956 compares with $1.9 billion for Fiscal 1955, It will provide for delivery of
1,600 aircraft, starting in calendar 1957. During calendar 1955 plane deliveries will
average 2100 a month, or an annoal rate of 2,400, The Navy considers this rate

required to support its present force-level.
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ority on development of an interconti-
nental ballistic missile as the best de-
fense against such a weapon.” We know
the Soviets are at work on an interconti-
nental ballistic mussile,” Twining de-
clared. “We must assume their goal
with this weapon is sufficient range to
destroy targets in the U. S, Ballistic
missiles with intercontinental ranges
present a defense problem more difficult
than any ever faced in history. They will
fly at speeds above 10,000 mph. They
can be launched from w:dﬂh dispersed,
isolated, well-hidden firing sites. They
would be difficult to find :emd destroy.”
e USAF is making good progress in
development of intercontinental ballistic
missile Atlas. “It will be powered by
rocket motors and develop speeds of
several  thousands miles per hour,”
Twining reported.

e Observing that aerial refueling is only
a partial answer to real endurance in
the air, Twining reported “‘good prog-
ress toward our goal of un]mutcd range
—the nuclear-powered airplane.”

Air Defense

e USAF will begin to equip interceptor
squadrons with its first air-to-air missile,
the Falcon, in the near future (AW
Mar. 21, p. 10).

e USAF's surface-to-air missile, the
Bomare, designed to increase the inter-
cept and destruction range bevond the
capability of the Army's Nike, is now
undergoing test and “we are pleased
with the results so far,” Twining said,

e Conversion of medium bomber units
from B-29s and B-50s to jet B-47s will
be completed by early 1‘3'55. This vear
USAF will begin to replace B-36s with
B-521s in heavy bomber units.

» Retaliation—Chairman of the Joint
Chiefs of Staf Adm. Arthur Radford
gave full backing to the m:lmmmtrahun 5
defense policy of giving “priority in all
planning to our offensive capabilities
with emphasis on our capacity to guar-
antee mstant and overwhelming coun-
ter-offensive hlmﬁ to any enemy who
might attack us.’

Challenge

Sen. Svmungton, a leading advocate
of the atomic-retaliation concept when
he served as Secretary of the Air Force,
challenged Radford’s position in a floor
speech. He said: ““l'hat position was
logical during the past decade, when
we had a monopoly on such weapons—
but that monopoly 15 now over. Unless
we reverse this trend on relving pre-
dominantly on nuclear weapons, we will
create a military force capable of defend-
ing the free world in no other type war
but nuclear war . . . if the Communist
armies start to mov e, say in the Middle
Ifast, or in Asia, what do we do? Do
we start a nuclear war? . , . In reducing
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steadily our ability to fight on the
ground . . . we may well be committing
ourselves to a path from which there
can be no turning back—world devasta-
tion resulting from the use ot the hvdro-
gen bomb.”

Observing that U. S. security 1s in-
extricably bound with that of other
nations, Radford mamtained that these
countries “can most cfhciently provide
in their own and adjacent countries the
bulk of the defensive ground forces and
local naval air power.” The most eftec-
tive contribution the U. S. can make to
mutual sccurity, he said, consists of
complex technical weapons and ecquip-
ment, modern air and naval power, and
highly mobile offensive combat founda-
tions.

He observed that “we have reached
a state where atomic weapons are now
conventional and their use is being
fully integrated into our strategy and
tactics.’

Chief of Naval Operations Adm.
Robert Camey reported that, in addi-
tion to a new Forrestal-class carrier, the
Navv's Fiscal 1956 shipbuilding pro-
gram also includes: construction of onc
conventional-powered submarine and
three frigates with guided missile capa-
bilities; installation of angled decks on
six carriers to gain improved perform-
ance from jet aircraft; conversion of onc
light cruiser and one destrover to give
them guided missile capabilities; con-
version of 12 escort vessels and four
Liberty hull cargo vessels into radar
picket ships in support of continental

defense,

AEC Easing Industry

Access to Atomic Data

Recognition of industry’s growing
interest  in possible apphcatmnﬂ of
atomic energy has resulted in liberaliza-
tion of Atomic Energy Commission
controls over information on the sub-
ject.

It now is possible to get what
amounts to a library card, granting ac-
cess to restricted data that would be
useful in peaceful applications of the
new sources of power. Formal title of
the permit, granted on a “reasonable
nr:i:d-tu-l-:nuw basis,” 15 “access agree-
ment.”

Policy changes, disclosed by Charles
G. Manlv, achng chief of the Indus-
trial Liaison Branch of AEC’s Reactor
Development Commuission:

e Pure commercial interest 15 sufhcient
“need-to-know” as long as there is
reason to believe there is ability to use
the information.

o AEC now realizes that service indus-
tries, such as rescarch, finance and in-
surance organizations and trade asso-
ciations, mav need access to restricted
data.
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TRAIHEH FLIGHT compares -'.:mlﬁgumtmn ot new T2V-1 (foreground) over earlier TV-2.

T2V Uses Boundary Layer Control

Burbank, Calif.—Lockheed Aircraft
Corp. took the wraps off its new two-
place T2IV-1 jet trainer last week re-
vealing that a boundary laver control
svstem will be standard Ll]l.l]Frl‘llElﬂZ The
Navy aircraft now is going into pro-
duction at the California Division.

The T2V-1 will be the first two-

place jet trainer assigned to pilot train-
ing aboard aircraft carriers. It 15 an
up-to-date version of the TV-2 (USAF
T-33).
» Boundary Laver Tests—Installation of
boundary layver control on the T2IV-]
follows tests of a similar system on a
Grumman F9F-4 Panther jet fghter.
The F9F-4 test vehicle first Aew with
boundary laver control some two years
ago. It was designed by Bureau of
Acronautics, Allison Division of Gen-
cral Motors Corp. and Grumman Air-
craft Engineening Corp.

Test pilots A. W. Levier and Ray

Crandall now are testing the T2IV-1
prototvpe at Lockheed’s Palmdale facil-
ity.
» Greater Lift—Purpose of the boundary
laver system is to improve wing efh-
ciency and provide greater lift. Com-
pressed air from the T2V-1's Alhson
J35 engine 15 diverted mmto a tube -
side the trailing edge of the wing. It
then is blown at high speed over the
wing flap and aileron.

By forcing the boundary layer flow
over the wing to hug the skin surface
more closely, the effect increases lift
and delays stall-making possible re-
duced landing speeds and shorter take-
off runs necessary for carrier operation.

Lockheed reports that landing speed
of the 600-mph. T2V-1 is 97- mp!i:

» Engine, Airfmme—]’rm'isiﬂns are
made for both Allison's J33-A-22 jet en-
gine with 6,100-1b. thrust and the Pratt

& Whitney J48-P-8 with 7,250 1b.
thrust Production T2V-1s will be
powered by the Allison engine.

The aircraft i1s equipped with lead-
ing-edge slats that move over a 17-deg.
arc. Honzontal stabilizer has been
raised 20 in. and increased 12 in. in
span for maximum spin control.

TIV-1 landing gear can absorb four

times more enecrgy on takeoffs and
landings than previous gear on Lock-
heed trainers, the company reports.
Nose landing gear can be lengthened
hvdrauhcally while in the down pnsltmn
to raise the nose for faster climbs on
catapult takeoffs.
» Navaids Cockpit—Navigational equip-
ment in the T2V-1 includes radio and
ADF installations, glide path receiver
and VOR-localizer attitude gyro, a com-
bination gvro compass and homing de-
vice,

Cockpit safety features include an
“inside  windscreen” made of two
sheets of Jaminated aluminum anchored
with steel coils. If the canopy is jet-
tisoned, the screen pops up automati-
callv as wind-blast protection.

Rear seat of the 'T2V-1 is 6 in. higher

than the front seat to improve visibility.
Two-in-one nstruments have been
used on the instrument panel so that
the pilot, by fipping switches, can use
one gage to read several navigational
devices.
» Range, Dimensions—The aircraft is
equipped with 230-gal. tiptanks that are
nonjettisonable. Provision is made for
rapid inﬂight fuel dumping, however.

Approximate dimensions of the
T2V-1: length, 38 ft.; height, 13 ft;
wing span (including tiptanks), 42 ft.
Gross takeoff weight is approximately
16,400 1b., and total fuel capacity 760
g.ﬂ Rangﬂ is approximately 900 mi,
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Bell Aircraft Reports Record Net Profit

Annual reports for 1954 continue to
reflect general prosperity in the aircraft
industry. Latest figures are provided by
Bell Aircraft Corp., Piasecki ]ILhmptLr
Corp., and Borg-Wamer Corp.

Highest eamings in the company's
history are reported for 1954 by Bell
Aircraft Corp., Buffalo, N, Y. Net in-
come after taxes was $6,404,243, an
mcrease of 84.8% over the 1953 net
imcome of $3,465,423.

Sales volume was fourth largest in the
Bell record, $185,646,114, compared
with $145,967,100 in 1953. Increased
sales, reduced taxes and budget controls
were credited for the caming increase.

During 1954, stockholders’ equity in-
creased from 522,870,002 to $34,.398.-
502 and working capital from $11,160.-
096 to $19,500,786. Stockholders were
paid 53,233,249 in dividends.

[Mighlights from the report:
® T'wo new subsidiaries were added dur-
mg the year: American Wheelabrator
& Equl]}mult Corp., Mishawaka, Ind.,
and Hydraulic Research & Manufactur-
ing Co., Burbank, Calif,
® Diversithcation was widened and pres-
ident Lawrence D. Bell anticipates fur-
ther “realignment of emphasis” as re-
quired by the national defense program,
® The Bell VTOL, jet- propelled ver-
tically-rising airplane, can “turn in- al-
most the width of its wing span.”

Piasecki

Piasecki Helicopter Corp., Morton,
-1 reports 1954 net carnings of S1,-
Ef}ﬂ,zﬂ This was only slightly lower
than 1953 carmnings of $1,410,345, de-
spite the fact that sales dropped sharply
from $86,726,430 in 1953 to $48,745,.-
708 last year. Eamings per share were
off from 53.75 to $3.24.

The company’s annual report implied
that the lower sales were due to tech-
nical difficulties that forced a slowdown
in helicopter production and said that
the problem has been largely sur-
mounted. This was borne out last week
in an announcement that the Air Force
has authorized resumption of normal
production of the H-21 Work Horse,
Laid-off emploves are being recalled.

Backlog at the end of the vear was
$100 million, compared with $130 mil-
lion at the ¢nd of 1953, But the com-
pany last week said it had a new H-21
contract for helicopters and spare parts
with a value of about $36 million. At
vear's end Piasecki’'s contracts were
85% fhxed-price incentive agreements.

Other highlights:

Piasecki’s net worth, working capital
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the Navy., Total sales to Army, Navy
and fun_n;n L{:-tmtrlL'-. were 339 aireraft,
o The YH-16B is “programmed for pro-
duction.” This is a 40-passenger heli-
copter that will result from replacement

and general hnancial strength imprm'{:cl,
Stockholder's  equity mereased  35%
from 54,090,228 i 1953 to $5,541,35
for 1954, Wurkmg capital of 54, ihﬁ
000 an increase of $1,029,000.

e Deliveries of HlL[lUl’—hpL helicopter  of the reciprocating  engines in the
YH-16—now in flight test—by Allison

T56 shaft turbine engines.

have been completed and a high-pow-

cred version 15 under -:’:c:u.cll:q:nnf.nt for The devel-

ARMY XV-3

BELL YTOL converts from vertical to horizontal flight with rotating turbojet engines.
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opment will be carried out under an
Army contract.

e Commercial deliveries of the H-21
Work Horse are expected in 1956,

Borg-Warner
Eﬂrﬁ—'w'amcr Corp., Chicago, I,

manutacturers of aircraft components,
reported sales of $380,317,341 in 1954,
down from $407,379,000 in 1953. Net
earnings, however, increased from $23,-
978,000 to 524,460,075,

Sales of defense products accounted
for 16.5% of the total sales volume n
1954. Items produced by Borg-Warner
divisions include pumps for aircraft,
power controls, airframe sections, and
other components. In all, 9.09% of the

sales were in aviation, a reduction from
the 10.25% figure of 1953,

CAA Forms Aviation
Safety Study Group

A four-man committee has been
formed by Civil Acronautics Adminis-
tration to study safety responsibilitics
of industry and CAA’s Office of Avia-
tion Safetv.

The special group will submit a report
bv May 1 to A. S. Koch, director of
CAA's Ofhce of Aviation Safetv, out-
lining concrete proposals on:

e OAS activities for which the primary
responsibility should be transferred to
industry or private parties, including
some now handled by delegation.

e OAS activities which should be dele-
gated.

e OAS activities that should be elimi-
nated or substantially reduced.

e Basic changes in the direction, man-
agement, approach and manner of exe-
cution of OAS activitics which would
improve efficiency and economy.

These proposals will be used as a
basis for a jomt industry-government
planning meeting sometime after July
1. The joint meecting hinges on Con-
gressional approval ﬂfg a -budget request
of $40,000 to finance the project.

Hearings are scheduled to start next

week on the appropriation request.
P Industry Suggestion—Koch has ad-
vised industry associations of the forma-
tion of the committee and suggested
that thev might fAnd it advisable to
secure similar preliminary opinions.

Members of the CAA committee are:
chairman, W. H. Weeks, chief, Air-
craft Engineering Division; E. B. Frank-
lin, chief, Air Carrier Safety Division;
E. W. Hudlow, chief, General Safetv
Division: W. R. Stovall, chief, Medical
Division,

Idea for the project came from Presi-
dent Eisenhower’s Jan. 17 budget mes-
sage calling for a substantial reduction
in the federal government's safety pro-
motion and enforcement activities.
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AMC Responsible for Management
Methods in Weapons Manufacture

Growing mmportance of new materi-
als, tabricating techniques and complex
weapon svstems components is recog-
nized in a new Air Force Procurement
regulation giving Air Materiel Com-
mand direct responsibility and control
over manufacturing methods projects.

Manufacturing methods projects re-

sult from a situation where produce-
ability of an aircraft or components
can be improved in the interest of
cconomy or where introduction of a
new material or technique requires that
the manufacturing method be worked
out in advance of production.
» Problems—USAF interest in the sub-
ject has been growing as weapon systems
become more complex. In addition,
new thermal problems, the emphasis
on minaturization, the dmrﬂlnpmtnt of
new adhesives and bonding processes all
are contributing to the pmdmubﬂm
problems that must be met by procure-
ment officers.

Improvements that will cut the man-
hours and machine-hours, resulting in
cconomy in fabrication, frequently jus-
tify studies to improve manufacturing
methods. An example of this is the case
of a cast landing gear door which in
its original design required 65 pieces of
aluminum and more than 600 fasten-
ers. It now is made of a single piece
of magnesium.

New USAF procurement regulation
AFR 78-18 says manufacturing meth-
ods projects can be started with these
objectives:

e To insure quality-quantity production,
® To reduce unit production costs,

¢ To improve fabricating efficiency and
techniques.

* To improve product reliability, par-
ticularly in the avionics field.

In the past, much of the improve-
ment il'.l. Il]ll'l'll.lf':l'f.'tlll']rl'lg l“Eﬂ'llfldE ]'ﬁ'lf'i
been provided by Air Force contractors
on their own initiative or stimulated by
AMC’s interest in general economy.
There always have been some projects
financed through special contracts.

USAF spokesmen said they do not
anticipate any increase in the number
of contracts for manufacturing methods
projects. Purpmc of the regulation,
they said, is to provide better control
over the program by centralizing it in
AMC and insure a proper limit on the
number of projects in work. At the
same time, 1t was clear from their com-
ments and the text of the regulation
that the program is becoming more im-
portant with the radical changes and
complexity of modern weapons.
> Who is Responsible—Jurisdiction of
the Air Research and Development

Command 15 recognized in the new
regulation with the policy statement
that ARDC’s recommendations must be
reflected in  “production rehnement
projects for electronic component parts
and new materials” under these circum-
stancces:

e When production refinement 1s nec-
essary prior to the development of the
end item, or when the matenal or
part has wide impact across weapon
and support systems.

* When specific requirements cannot be
developed.

However, AMC is given full respon-
sibility for seeing to it that policies
and criteria are hcing met and that
the projects are “technically feasible.”

Among other policies governing pro-
gram development:

e Projects will be reviewed and ap-
proved annually in a group, not individ-
nally.

e Manufacturing methods funds may
be used when the financial risk is be-
vond what can be reasonably expected
of a given group of manufacturers and
there is little possibility of conflict with
other industry efforts.

e Once a method 15 proved and used
by industry, further application will
be on a normal basis through supply
contracts.

® Priority will be given to projects with
specific deficiencies vital to the military
e Projects must avoid inhibiting or dis-
couraging normal competition. Nor-
mally, proposals will be obtained from
two or more contractors.

» Criteria for Approval-Among the
criteria that will be applied before a
manufacturing methods project is ap-
proved are:

o [f an item is in the R&D stage it
must be sufficiently advanced to assume

| QEA-BOAC Freight

(McGraw-Hill World News)

Melbourne—Qantas Empire  Air-
wavs and British Overseas Airways
-Ci::ur]] Impc to mcerease their com-
bined ar cargo {.1|}1i:1h this vear
between Svdnev and London to 120
tons a month.

By the end of 1955, the two air-
lines expect to operate daily freighter
service mm each direction,

Qantas purchased a special DC+
airfreighter in the United States,
hnuﬂfmg the airline’s Skymaster ﬂ-l:':iEl'
to six. Able to lift a 15,000-1b. p
load, the transport will be the ﬁrst
air cargo plane to operate from Aus-
tralia on overseas routes.
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that procurement will follow.

o If it is in the “grey” area between
research and development and produc-
tion, justifhication will be on lead time.
e The item must be acceptable for
USAF use if the project involves build-
ing pilot machines for production.

e If the project involves development
of machine tools and tooling a respon-
sible aircraft or aeronautical manufac-

turer must be the prime contractor.

CAB Seeks Economice
Violation Penalties

Civil Acronautics Board 15 renewing
its drive for legislation authonzing civil
penalties for economic violations, Both
the scheduled and non-scheduoled air-
lines have successfullv opposed such
action in previous sessions of Congress.

The industry is apprehensive that re-
peated 1mpositions of minor ]]E.‘Ii'l.'l“’il:]!'i
would not onlv increase red-tape bnt
also could build up to a major burden.

Pointing out that criminal penalties
provided in 1938 Civil Aeronautics Act
arc cffective for “serious cases involving
knowing and willful violations,” CAB
Chairman Ross Rizlev declared:

“It is in acting upon the less serions
but more numerons violations that the
Board believes it could avail itself of the
remedy of civil penalties in a construc-
tive manner toward Emprm'ing the en-
forcement program,”

He added that this would permit the
Board “to attack violations speedilv and
avold situations such as have existed n
the past where offenders have been able
to p[r‘-.h’r in violations during the time
ILqmrEd to ]‘IT{}HLEIItL a fnrm.ll proceed-
img or court achion.”

USAF Assignments

Retirement this spring of Lt. Gen.
Laurence C. Craigie, Commander of
Allied Air Forces in Southern Europe,
and new assignments for six other gen-
eral officers were reported by USAVF.

Maj. Gen. Patrick W. Timberlake,
Commander, Air Proving Ground Com-
mand, will replace Gen. Craigie and
Maj. Gen. Robert W, Burns, USAF
Assistant Vice Chief of Staff, succeeds
Gen. Timberlake at APGC.

Maj. Gen. Jacob E. Smart, Deputy
for Operations at IFar East Air Forces,
will replace Gen. Burns and Maj. Gen.
Hunter Harris, Jr., Deputy DJrELmr of
Plans for the Deputy Chief of Staff,
Operations, takes Gen. Smarts post
FEAF assignment.

Brig. Gen. Harvey T. Alness, Chief
of War Plans Division for the DCS/O,
will become the new Deputy Director
of Plans, DCS /0O and Brig. Gen. Charles
H. Pottenger, Deputy Air Member,
Joint Strategic Plans Committee,
DCS/0, will replace Gen. Alness,
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Civil Uses Feature AHS Agenda

Commercial rather than mhitary ap-
plications will be emphasized in tech-
nical sessions of the 11th annual forum
of the American Helicopter Society to
be held in Washington, Apr. 28-29,

Helicopter operators and engineers
from six foreign countries are included
in the list of speakers scheduled for the
two-day meeting. More than 900 repre-
sentatives of the industry, the military
services and related fields are expected
to attend.

In addition to the technical papers,
there will be an exhibit at the hotel of
products of helicopter manufacturers
and subcontractors. There will be a
display of helicopters at Anacostia Naval
Air Station dlnpnr 30,

The society’'s annual honors might
dinner, featuring awards for distin-
guished contributions to rotary-wing
science, will be held Apr. 285.

Chairmen of the technical sessions
will be David Plumb, Sikorsky Aircraft;
Bartram Kelley, Bell Aircratt; Clarence
Belinn, Los Angeles Airways and Byron
A. Moe, Allegheny Airlines.

Papers to be delivered:

Whirling-Arm Study of Wing-Helicopters
—Wesley L. Crezap and George (ralerstein,

Bell Alreraft Corp. Remarks on the Un-
losded Rotor Type of Convertiplane—Ikurt

H. Hohenemser, McDonnell Alrcraft Corp.
The Bristol Type 173—Design, Develop-
ment and Experiences—HRaoul Hafner, chief
helicopter designer, Bristol Aireraft Co,
I.td., England. Development of the Cessna
CH-I Helicopter—{C harles M. Seibel, Cessnm
Aireraft Co. Rotor Speed Control for Free
Turhine Engines in Multi-Engine Hellcop-
ters—R. H. Rosenberg and R. L. Paquette.

Application of Helicopter Flight Slmula-
tors for Training and Research Purposes—
Peter DeGuillenchmidt, managing director,
Giiravions Dorand, Paris. Contact Flight
Simulator—Thomas R, Harriman, Bell Alr-
eraft Corp. Preliminary Investigation of the
Karman-Yuan Helicopter Rotor Sy=tem—
Dr. 3. W. Yuan, Polytechnic Institute of
Brooklyn. Effect of Blade Stalling and
Drag Divergence on Power Required by a
Helicopter Rotor at High Forward Speed—
Kenneth B, Amer, Hughes Tonl Co.

Helicopter Activities of BEA—R. A. C.
Brie, director helicopter operations, British
FEuropean Alrways, England., Design Re-
quirements for Transport Type Helicopters
—Jack E. Gallagher, Néw York Airways
Hellcopter, Operations of Sabena—Anselme
V. J. Vernleuwe, vice presldent of opera-
tions, Sabena-Belgian Alrlines, Belgium,
The ijrﬂinn of ODkanagan Helleopters
Ltd.—Carlvle C. Agar, c¢hief executive,
Okanagan Hellcoptera Litd., Canada.

The Regulatory Aspects of Helicopter
Operations—EK. 8. Cooper, Civil Aeronautics
Administration. The Helicopter Takeoff
FProblem—ERalph B. Lightfoot, Sikorsky Air-
cralt. Equipment for Blind Approaches—
. 8. Hislop, chief dezigner, helicopters,
Falrey Aviation Company, Litd., England.
Future Helicopter—D>MD. A. Warskow, Port of
MNew York Authority. Helicopter Navigation

Cmdr. W. W. Bush, ANDEB, Civil Aero-
nautics Administration. Instrumentation
for Helicopter Navigation—Dy., D, G. C.
Luck, Radilo Corp. of America,

,--
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RCAF Practices Highspeed Rudnr Inter:epriun

CF-100 twin-jet fAghters have been modified as highspeed tugs by Avro Aircraft, Ltd., Mal-
ton, Ont., in response to RCAF’s request for a fast towing vehicle to provide practice in
modemn one-pass, radar-controlled, collision attack techniques. In furt!grml.nd is fluorescent-
red-painted target attached by 12,000 ft. of armored cable to the CF-100 tugs. Sled-like
metal frame contains a metal spinner for providing radar response to attacking plane's
imterception and hre-control equipment. Target imposes 2,500-1b. drag torce on the tow
plane when it is flving at top speed. Higher speeds and {Imga are limited by cable’s strength.

When the tow |}I|ﬂ|.' wants to release the target, he sends a “butterfly” cutting device down
the cable, which parts the line just ahead of the target. The CF-100's hydraulic winch

then can reel in the lightened cable.
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Integrity...fundamental at Rheem.

Performance, responsibility, quality...without compromise...are the foundations on which all

Rheem operations are based.

They are the essentials governing every process from preliminary research through precision
engineering to finished product, and are responsible for Rheem's enviable record of low-cost
per unit production and on-time completion schedules.

Rheem's integrated Government Products Division engineering facilities are presently in quality
development and production on air frames, missile and jet-engine components, airborne
ordnance, electronics and ordnance materiel.

YOU CAN ON RHEEM




on tour...Gilfillan GCA Quadradar

A compact “auditorium on wheels” is now touring
military and civil air bases throughout the United States
to demonstrate the Gilfillan GCA Quadradar.
Inside this streamlined, air-conditioned truck and trailer
unit is seating capacity for 12 visitors, as well as the
lightweight 4 -in-1 Quadradar, a com mun‘icatinns system,
power unit, motion picture projection equipment

and the new Gilfillan radar trainer.
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Airports Get Set for Traffic Jump

Major airports in the United States
are spending more than $100 million to
cxpand and change the face of their
facihities.

The design trend 15 toward a faster,
smoother How of passengers, baggage
and cargo to and from aircratt.

But improvements now under con-
struction arc only a step toward solving
the big problem of developing an air-
port system capable of handlmg grow-
ing r traffic. America’s air terminals
last year processed more than 30 million
domestic airline passengers plus addi-
tional millions tor international air
carriers, business aircraft, military planes
and private craft,

By 1964, annual passenger trathe s

expected to increase to 60 million.
» 5300-million Program—"1"0 handle this
flow, Air Transport Assn. says the U. S,
needs a national airport development
program of at least $200 million—pref-
erably $300 million. This means the
federal government would put up from
5100 million to 5150 million a year, to
be equaled by local matching funds on
a 50-50 basis.

Federal appropriations have fallen
far short of this goal. Airport aid was
suspended m 1954, and Congress ap-
proved only $22 million for 1955. The
IKisenhower Admimstration has cut
funds for fiscal 1956 even more, request-
ing a lean $11 million.

Local government sponsors of air-
port projects, however, have indicated
to Civil Aeronautics Administration
that they are prepared to put up more
than $100 million—if it is umtr:lllc:r.l by
federal funds.

Total funds that have been available
provided no more than enough for year-
to-vear improvements. The improve-
ments now under construction are only
a step toward solving the big problem
of developing an airport system capable
of handling growing air trafhe,

Needed projects include new ter-
minals, t]::x'f:rnpm-:nt of heliports, longer
taxiways of adequate strength to take
modern transports, taxiways to speed
ground movements, clear approaches to
runways and larger ramp areas.

Terminal Trends

Most new airport terminal buildings
were designed for smoother passenger
traffic and more rapid flow ot baggage
to and from transports. They also were
laid out for easy expansion to meet fu-
ture needs.

The trend toward simple, direct cir-
culation generally follows design criteria
proposed by CAA in 1953.

» Outstanding Projects—Here are some
of the outstanding terminals completed,
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Airport Meetings

T'wo major meetings of airport oper-
ators and ofheials this month will set I
the pattern for meeting immediate air-
port needs and planning for future ex-
pansions, They are:

e American  Association of  Airport
Iixecutives’ 1955 convention Apr. 16-20
at Tuscon, Ariz.

e Airport Operators Council’s annual
membership meeting Apr. 2428 at
Seattle,

Principal topic to be discussed by
both groups is the Federal-Aid Airport
Program. AAAFE and AOC have joined

with the National Association of State
Aviation Officials in a survey of airport
needs, which is to be reported on at
the April meetings.

The private airport survey is in-
tended to show: the amounts of local
funids committed for airport construe-
tion and modemization and what will
be needed in federal financial assistance.

continued, started or proposed dunng
1954 and early 1955:

e New York's Idlewild International.
This $60-million project 15 a new con-
cept in permanent terminals, switching
from the usual single structure to a
1 0-building layout.

The multi-unit design, to be con-
structed on a 655-acre oval, will be able
to handle 140 aircraft at one time. A
single building capable of accommaodat-
ing this number of planes would stretch
nearly two miles long and be virtually
moperable.

Main section of Idlewild's “Ter-
minal City” will be a 2,200-ft-long In-
ternational Arrival Building and two
adjacent airline wings. Individual ter-
minals will be housed in seven other
buildings.

The largest air terminal proposed so
far, this project is expected to handle
more than 8.5 million plane passengers
by 1965. The main section will be
started this fall and is scheduled to be
completed by early 1957.
¢ San Francisco International. Newest
of America’s air terminals, the $14-
million project is part of a $50-million
airport development program. It can
accommodate 5 million passengers a

year now and will be expanded to a 10-

million annual capability by 1960. This
is an outstanding example of design for
casy growth.

The six-story main building uses a
variation of the two-level system for
vertical separation of passenger trafhic.
Arrivals are channeled through the

PSP does it again!
with HIGH VOLTAGE
SOLENOIDS

for new fields
in electronic control

For control circuits in aircraft,
computers and guided missiles,
PSP brings you another impor-
tant first — Direct Current Sole-
noids in the 60-150 Volt range!
These new solenoids are keeping
pace with the engineering of new
electronic systems in which higher
voltiages are being utilized.

PSP High Voliage Solenoids
provide many important advan-
tages in electronic control. Vital
savings in weight are realized.
The same power can be obtained
with less current, Switching from
mechanical to electronic control
through solenoids can be accom-
plished without special circuits,
Single and double coil solenoids
—in push types and pull types
— ¢an be supplied to perform a

a whole range of control opera-
tions.

Working in close cooperation
with our customers, PSP has
whipped the problem of high rem-
peratires and high pressures —
and now 1s ready with high volr-
age solenoids to Keep pace with
your new engineering in ¢lectronic
control!

AN

Send for your

free copy of
the informative
PSP Calalog

— taday

Largest manufacturer

on the Pacific Coast
]:E:-) ]P producing aircraft
s quality solenoids

exclusively
ENGINEERING COMPANY

8420 Otis Street, South Gate, California

In New York, New Jersey and Connecticut, wriie
Michael W. Stollmack, 277 Broadway, New York

21



technical bulletin

FLEXIBLE

EEMCO UNIVERSAL

POWER PACKAGE

drives single or multiple
rotary and/or linear actuators
in difficult installations.

Size is only
TVa" x 4%, x 23",
Weight,

. g

AN receptacle

may be located
Power Take-off here in various positions
allows direct or flexible on the container.
shaft connection with single
SR
seat adjustors, aileron, elevator or TYPE D-471 EEMCO POWER PACKAGE is compact
trim tab remote control systems. and completely enclosed in the small metal container
el oymdsbrte piathadassnd as illustrated. Included are the radio noise filter, magnetic
:m ,mﬂhmw meet clutch and brake, main reduction gear, and auxiliary gears oper-
specification without modification of ating adjustable limit switches to control travel, light switches
the overall package. and position indicator. All specifications, including mounting

bracket and AN receptacle, can be made to suit special require-
ments. Type D-471 conforms to AN-M-40 and latest MIL. specifica-
tions. It operates in ambient temperatures up to 250°F.

designers

Electrical Engineering and producers

and Manufacturing Corp. of motors,
" e Momsien 15, Calaile linear and
rotary actuators

o,

SAN FRAMNCISCO INTERNATIONMNAL is typical of new design trend in airport terminals.

ground floor, and persons departing
from San Francisco are one level higher.

Two 420-ft-long fingers, or con-
courses, project from the ends of the
terminal to serve transport loading po-
sitions. A 150-ft. finger may be
lengthened in the future. An two addi-
tional concourses will be added when
Lthey are needed.
® Chicago's O'Hare Field. Now under
construction, O'Hare’s new terminal
will consist of a curved two-level main
structure plus a 500-ft.-long, two-story
concourse. T'wo hngers will project out
from one corner. This first stage of a
master expansion plan will be able to
serve 3 million passengers a year and 16
transports at one time,

Cost of the initial construction:
$1,880,000.

Size of the main element may be
doubled in the near future and a third
finger added. Ultimate expansion pro-
vides for a circular concourse with fve
split-end fingers able to handle 90 air-
craft simultaneously.
 Lambert-5t. Louis Municipal. This
new three-story terminal building, now
under construction, has a more radical
design than any other current project.

The $4.5-million structure will have
a roof made up of three pairs of inter-
secting, thin-shell concrete cylinders.
Two-story fingers will project from the
midpoint and ends of the terminal to
plane loading positions.

For future expansion, three cylinders

may be added to the roof and the fingers
lengthened or more built,
e Cleveland’s Hopkins  Municipal,
Scheduled to be completed this year,
the new terminal is part of a 15-stage
construction program.

The $6.5-million building consists
of a two-level main area with a ticket
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and baggage wing and a seven-story con-
trol tower topped by a cab. It is ex-
pected to serve 1.8 million aircraft
passengers a year by 1960.

e Wichita Municipal. One of the na-
tion’s newest complete  airports,
Wichita's $10-mullion field has a V-
shaped runway pattern with a $2.1-
million terminal building set in the
apex of the taxiways.

Terminal area includes the main
structure, a seven-story control tower
and six-gate fingers for plane loading
that can be expanded in the future to
14 positions.

The new airport replaced Wichita's
former field, taken over by the Air
IForce as a B-47 training base.
> Lost Project—One unusual and im-
portant project, Los Angeles Airport's
proposed new terminal building, was
lost when city voters refused to approve
a bond issue to cover the $9-million
cost.

Plans called for a circular building
with six radial Angers projecting from
the main structure. Each Anger would
have 10 loading positions for aircraft
This layout was designed to minimize
walking distances for plane passengers.

The terminal building would have
had a domed roof, partly of glass.

Heliports and the Future

One of the key conditions to the
projected increase of ¥Earlj,' passenger
traffic is inauguration of scheduled hel-
copter service on shorthaul, inter-city
routes. Copter service also is needed
to shuttle airline passengers from the
centers of large cities to airports con-
structed away from heavily populated
areas.

To start intercity and shuttle flights,

| man from the
“flyingest”
business
talks about

Airwork.

“Construction is probably the
‘flyingest’ business of all those
using corporation aircraft. At
Brewster, we average a take-off
and a landing every hour.

“That kind of flying demands the
utmost in engine performance
and reliability. That's why 1
stick to Airwork overhauls for
my engine and engine driven
accessories.”’

Qea/zc;,e [Bewind
Chief Pilot
G. M. Brewster & Son, Inc.

Airwork 18 1 of the nation’s 4
P&WA overhaul bases...and the
one most corporation pilots prefer.

MILLVILLE, ARLINGTON, /\
ATLANTA, MIAMI,

H

NEWARK

ITWork

CORPORATION

Millville, New Jersey
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copter airlines must have hcliports.
But few rotary-wing amr carriers have
the resources to hnance construction of
terminals or to pay in full for the op-
cration cost.

City governments and their agencies
probably will be forced to construct
these heliports and operate them at a
loss for some years, as they did durnng
carly development of airports.

One of the hrst heliports in the
United States will be built in midtown
New York. Final plans are being de-
laved by indecision over whether to
construct a small, interim facility or
one able to handle expected trafic ex-
pansion of the next hve to 10 years.

This is NWL...

a ftop aeronavtics team engaged

TESTING

ENGINEERING ‘

I'his hehiport probably will be bult

and opcrated by the Port of New York
Authority.
»Size Limit—One outstanding prob-
lem in planning terminals for rotary-
wing aircraft 1s size. Most designs sub-
mitted so far would put the heliports
on top of ofhice buildings. Yet they
must have landing and takeoft areas
plus positions to park while loading or
unloading passengers and cargo.

A possible answer to cutting down
the needed area would be automatically
folding rotor blades. But the com-
plexity of rotor hubs and blades raises
considerable doubt that this would be
practical.

PRODUCTION

exclusively in aircraft equipment

At NWL, Project Teams of experienced aircraft accessory personnel

coordinate the combined skills of NWL design, development, pro-
totype and quantity precision production to assist you in producing
advanced type aircraft control systems and components. The NWL
Team offers you a complete package program=or any portion to fit

your needs,

Fluid Serve Mechanisms
and Compenents

Hydraulic and Pneumatic
Actuators and Valves

Electro Serve Valves

Electro — mechanical
Actuaters and Controls

Pumping Devices and
Pressure Regulators

Your inquiry regarding NWL services and facilities
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NATIONAL WATER LIFT CO.

2220 PALMER AVENUE
KALAMAZQO, MICHIGAN

will receive prompt attention. Address:

!
|

Taking this size factor into considera-
tion, a study by the Port of New York
Authority concluded that heliports
should be 200 by 400 feet. Parking
arca would accommodate five parked
helicopters, and the gate time would
average 12 minutes.

Capacity of this heliport would be

approxumately 40 takeotts or landings
an hour.
P Practical Approach—Determination of
a1 practical size and location for heli-
ports will solve one of the largest
barriers now blocking mauguration of
helicopter service.

A working group of copter operators,
brought together by the International
Air Transport Assn. last November at
Montreal, said any attempt to fix the
characteristics of copter buses must be
preceded by a realistic determination
of the size and location of heliports.

“The helicopter must fit the landing
area, rather than vice versa.”

Senate Unit Aims for
More Subcontracting

Senate Small Business Committee is
coing to consider three proposals to in-
crease subcontracting by Defense De-
partment prime contractors at hearings
this session.

In its anual report, submitted by
chairman John Sparkman, the com-
mittee listed them as:
¢ More mandatory language concerning
subcontracting should be used in mili-
tarv contracts.

e Fither Congress or Defense Depart-
ment should stipulate an actual per-
centage of the total contract value
which would be subcontracted.

® All govemment-owned equipment in
prime contractors’ plants which consti-
tutes duplication of equipment in the
subcontractors’ plants should be with-
drawn.

Other points made in the report
WwCTE!:
® Research and development is “a very
real source of contracts for the small
businessman . . . in many instances, it
has been found that the small firm is
more suited to research and develop-
ment work than the large contractors.”
* There is still a “large area of disagree-
ment” concerning the procurement di-
rective 1ssued last December by Defense
Secretary Charles E. Wilson, and top
officials will be requested to testify on
the reasons for issuing it.

sen. Edward Thye, ranking Repub-
lican on the small business group, has
nterpreted the procurement directive
as setting up a list of preferred firms
to receive the majority of defense con-
tracts with no competition allowed from
firms not on the selected list (AW Dec,
20, p. 12).
® Negotiation, which accounts for 90%
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ILOTLESS, poised to rocket into the arena of the skies
—America’s guided missiles stand ready to seek out
and blow any marauder to “kingdom come.”

A pioneer in this nation’s missile program, Goodyear
Aircraft Corporation has made many substantial con-
tributions to these vital defense weapons.

It has developed a guidance system which gives these
robots a pathfinding instinct of uncanny accuracy.

It builds booster cases which give “thrust” for the

blast-off.

It fabricates Bondolite, the bonded structural sandwich

Plants in Akron, Ohio and Litchfield Park, Arizona

material which can give strength without weight-penalty

to their airframes.

[t produces GEDA, the Goodyear Electronic Differential
Analyzer—an analog computer of advanced design
which makes it possible to pre-test the performance of
these missiles without launching them, to predict their
behavior and path.

In missiles, metal-working, plastics, electronics and
many other fields —Goodyear Aircraft Corporation has
demonstrated itself to be a reliable member of America’s
air team, a vital partner to this nation’s aeronautic

industry.

Bondalile, Geda =T M.'e Goodyear Alreralt Corparation, Akron 15, Ohlo

¢+ THE TEAM TO TEAM WITH in AERONAUTICS +

GOODSYEAR AIRCRAFT

25



| 8 - . -
o e

o Eee S iy

g = Over 3

e,

i =
ot Tl

e E R rl: & LE&

I.._. g™ T
P

L'E‘Bogey at 30'{3?3

Stewart-Warner Electric precision
electronic instruments scramble
the planes . . . track the targets
. . . convert exact knowledge into
immediateac-
tion. Stewart-
Warner Elec-
tric produces
a broad range
of electronic

0 Years-of oy
RESEARCH.

of the dollar value of defense contracts

since 1950, does not preclude competi-
tion. “But small businessmen cannot
understand why the armed forces tend
to flout the intent of Congress,” the
report added, “"and they argue that thev
might have a chance to bid on contracts
which are advertised, whereas when
negotiation is wused, they do not hear
about the procurement and are thus
precluded from submitting a bid or
proposal.” _

Appropriations Group

Cuts NACA Budgel

House Appropriations Committee re-
duced National Advisory Committee
for Aecronautics’ budget request for
[Fiscal 1956 by $8.8 million, despite
warnings of inadequate aeronautical re-
search effort by NACA members (AW
Mar. 28, p. 18).

NACA asked for $76.5 million. The
committee allowed $67.7 million, which
15 $11.8 million more than NACA’s
Fiscal 1955 budget of 555.9 million.

Major portion of the cut was $7.5
million in the $63.5 million requested
for administrative and operational ex-
penses,

NACA had planned an increase of
1,010 in its persennel next year to pro-
vide for the operation of three new
windtunnels and increase the level of
research effort. The $56 million voted
by the committee provides for an in-
crease of only 210 to take care of the
new facilities coming into operation.

NACA’s %13 million construction re-
quest for 13 new projects, including
$4.8 million for a nuclear reactor for
testing of aircraft materials and com-
ponents, was cat $1.3 million. “If the
NACA will place the projects open for
competitive bids and watch construc-
tion costs carefully the entire program
should be accomplished within the
511.7 million provided,” the committee
claimed.

Construction projects in the NACA
program include: Installation of an air
removal syvstem for the 16-ft. transonic
tunnel at Langley Aeronautical Labo-
ratory which will extend its speed range
to include Mach 1.2, and provide for
testing of large-scale models to deter-
mine characteristics of aircraft that be-
come critical in the low supersonic
range; a highspeed free-flight facility at
Ames Aeronautical Laboratory which
will provide for investizations into the
tremendous heat generated by missile
speeds from 7,000 to 14,000 mph.; a
steel pipe firing test chamber and in-
strument room, also at Ames, that will
permit investigation of airplane heating
and stability at speeds from 2,000 to
6,000 mph.; conversion of the § x 6 ft.
tunnel at Lewis Laboratory to permit
transonic operation.
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wh‘.’wpooc is Your Source for

Economical Airframe Subassemblies

Yes, for fast production of precision air-
frame subassemblies, see the LaPorte Air-
craft Division of Whirlpool Corporation.
Whirlpool offers you complete production
facilities . . . experienced engineering tal-
ent . . . geared to produce bigh quality at
low cost whether the job is large or small.

Whirlpool ability to produce is proven by
its record in delivering top-grade airframe
subassemblies, including B-47 ailerons for
Douglas and Lockheed. Learn how your
needs, in any volume, on even the tightest
schedule, can be met by Whirlpool. Write,
wire or phone today . . . qualified repre-
sentatives are available to consult with you
anytime at your convenience.

Send for lllustrated
Booklet

Complete information
on Whirlpool's produec-
tion and manpower e
facilities. pa

COMPLETE
FABRICATION
FACILITIES

TOOLING

METAL FORMING
METAL FABRICATION
HEAT TREATING
ANODIZING
MACHINING
FINISHING
ASSEMBLING

DEVELOPMENT and
DESIGN ENGINEERING

RESIDENT AIR
FORCE INSPECTION

At [ ] -] L]
La Porte Aircraft Division
WHIRLPOOL CORPORATION
DEPT. B, LA PORTE, INDIANA
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P ACCURATE Apr. 14-15—American Ordnance Assn., sym-
an AL posium of Proving Ground Instrumenta-
tion Committee, Patrick AFB, Fla.

DEPENDABLE Apr. 14.16—=Internatio:al Airline Navigators

Council convention, San Francisco.

O lympic announces ' AVIATION CALENDAR

¢ Apr. 16-20—American Association of Airport
Exceutives, 1955 annual convention and

business meeting, E1 Conguistador Hotel,

- Tuscon, Ane. _

Apr. 18-21—Society of Automotive Engi-

VHF neers, Golden Anmiversary Acronautic

| Meeting, Acronautic Production Forum
and Aircraft Engineering Display, Hotel

Statler and MeAlpin Hotel, New York.

A u T O‘ M AT I c =8 Apr. 18-21—American Society of Mechan-

ical Engineers, Diamond Jubilee spring

meeting, including four aviation sessions,
Lord Baltimore Hotel, Baltmore. _
| Apr. 20-22—American Rocket Socicty, spring

. meeting, Balbmore.,

Apr. 24.28—Airport Operators Council,
cighth annual mecting, Seattle.
Apr. 27-29=Society for Experimental Stress

{Patent Pending| Analysis, spring meeting, Hotel Statler,
Los Angeles.
. . T Apr. 27-30—American  Helicopter  Society,
: : ] |

| 11th annual forum, Hotel Mavfower,

With Receiver Indicator ACCURACY within 1 | “vimh anowal for
Apr. 28-29—Michigan Aeronautical Confer-
ence, University of Michigan, Ann Arbor.

Olympic's revolutionary new Direction Finder was demonstrated in Washing-

ton, D. C. to an important cross-section of aviation iﬂdl.ll""r |.ﬁdlm Prﬂ'ﬂ“ﬂ its ' 1-’1.11[_ 29 _Institute aof N:I\'iﬂﬂﬁﬂﬂ, eactern
speed, dependability and accuracy (Receiver-indicator ACCURATE WITHIN 1° regional meeting, Friendship Airport,
— over-all system accuracy slightly lower). Baltimore.

Apr. 29-30—New England radio-electronics
meeting, sponsored by Boston and Con-
necticut Vallev sections of IRE, Sheraton
Plaza Hotel, Boston.

Apr. 30—Air Force Assn., Illinois Wing's
annual convention, Sheraton Hotel, Chi-

Olympic's 20 years of advanced electronic skill developed this new, compact |
system at a low price to include antenna, mast and cables, ready for installa- |
tien — which now puts safety within the reach of every airport. Reliable,
accurate bearings are obtainable even under high noise level conditions where |
the plane’s voice transmission is unintelligible. The receiver is continuously

tunable between 118 and 148 MC; no special equipment is needed in the air- cago.

craft other than standard YHF transmission. The system is equally suited for May 2-5—Societv of Aeronautical Weight

marine use. Engineers, national conference, Hilton
Mail the coupon now for complete specifications and full details on the | Hotel. T't. Worth.

Direction Finder, as well as information on Olympic’s comprehensive facilities May 3-5—Instrument Society of America, Wh en the

for design, development, manufacturing and environmental testing.

first national Flight Test Instrumentation
Symposium, Allis Hotel, Wichita.
Mav 4.6=Fourth Inmtermational Awviation T —
‘ Trade Show, 69th Regiment Armory, aCtlcal
New York.
| Mav 5—=First Intemational Aircraft Mart

- |
Exposition, Will Rogers Memorial Coli- Alr Arm Today we're at peace...and the strong right arm of
seum, Ft. Worth, ' :

May 5-7—National Inter-Collegiate Flving this man can I'u':*]p L kﬂc]? s lh"?rff' _—
Assn., annual convention and air meet, pulls He's “Tac Air'! And in addition to his time-
Meacham Field, Ft. Waorth. : =T - e -

Mie T8, Assinabion: o Moanthaabang o). honored role of providing air superiority and ain

lege Flying Clubs, annual inter-collegiate

=
air meet, Trov (N. Y.) Mumicipal Airport. the SWItCh

May 9-11—-National Conference on Aero-

support for ground operations, this man now has
new and greater responsibilities,

nauntical Electronics, Biltmore Haotel, Increased mobility and today's lightweight thermo-
Dayton. _ £l :
: nuclear weapons mean that t
May 16-National Fire Protection Assn.. e that tic Tacsical Awr Avracan
annual  aviation  seminar, Netherland now carry a war to the enemy anywhere in the world
Plaza Hotel, Cincinnati. 1 '
—around the clock and in any weather
Mav 16-20—=National Materials Handling X
AL _For information Egﬂdﬂg_ﬁﬂﬂ | DEMONSTRATIONS, write or wire: | Exposition, produced by Clapn & Poliak, Today, a major part of Martin’s development effort
OLYMPIC RADIO & TELEVISION Inc., 34-01 38th Ave., L.1.C. 1, N.Y, | | [nternational Amphitheatre. Chicago. is geared to the top-level thinking on problems of the
| D Please send specifications and details j Please send information on Olympic's facilities ' May IE'EH_?"‘H[”“”] TE]L"“F'-'E”“E Confer- givcos i -
| on the VHF Direction Finder. for design, development, manufacturing and I ence. Morrison Hotel, Chicago. new lactical Air Arm's arsenal.
environmental testing. Mav 23.24—American Society for Ouality
| : )
| Name — n Control, ninth annual convention, Hotels
Statler and New Yorker, New York.
I Company M?‘_r i?uFEdlc'mtguﬁr .;_Lierﬁlmniiq‘&e Flnt]{rm:;-
Address— . - wonale an v oval Netherlands
| ci 7 i L Aeroclub, ffth Intermational Air Display,
e e TR e T e T S T R I o D Ypenburg Aerodrome, The Hague. BALTIMORE - MARYLAND
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PRODUCTION

LARGEST U. S5.-BUILT EXTRUSION PRESS, shown here
in 1/24-scale working model, will be 12,000-ton Lombard
hydraulic unit being installed by Harvey Aluminum, Tor-
rance, Calif., under Air Force's Heavy Press Program.

Harvey is also installing smaller 8,000-ton Loewy extmder.

Big West Coast Extruders
Near Production Status

By Irving Stone

Torrance, Calif.—New potential for
extruding aluminum alloy configurations
for aircraft structures will soon be avail-
able in the West Coast area.

Harvey Aluminum expects to have in
operation by fall of this year two new
extrusion presses—an 8,000-ton Loewy
and a 12,000-ton Lombard—under
USAF Heavy Press Program,

Structures for housing the presses
and their supplemental equipment, now

about 609 complete, have been erected
with Harvey funds. Supporting Eqmﬁ
ment includes heat-treating, stretch-
straightening, roll straightening units, as
well as die-making facilities, an mgﬂt
plant, ete.

» Press Array—The 12,000-ton press wﬂl
be in the largest-tonnage category of
extrusion uni?s to b&gbuiltm%nr}rthis
country

Aluminum Co. of America (Lafay-

ette, Ind.) is operating a 14,000-ton
Schloemann extrusion press brought

from Germany; Curtiss-Wright Corp.’s
Metals Processing Division, Buffalo,
N. Y., also will operate a 12,000-ton
(Loewy) extrusion press, but this will be
basically for steel (see p. 36); and Kaiser
Aluminum & Chemical Co. (Hale-

thorpe, Md.) will operate two 8,000-

ton extrusion presses for aluminum
alloy.

»Types in Picture—Harvey i1s now
geared to accept orders for airframe ex-
trusions for both presses, is set up to
proceed with required tooling. It is
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] PARTS PRODUCED ON BIG EXTRUDERS will offer lighter

ONE-PIECE ALUMINUM ALLOY EXTRUSIONS produced on the big 12,000-ton press will replace units made by conventional ‘bits weight and greater strength. Typical applications: bulbtificncd

R A : ; g : skin with integral spar at center (above, top); aft lower center
and-pieces’ build-up. Left-hand drawing shows old and new wing leading edges; sketch at right compares old and new longerons. wing skin blanket (middle); wing panel skin with integral stiffen-

ing and attachment members (left, lower); entire components
for tail assemblies and small-craft main wings (above, top)—
airfoil shown would be made of three separate parts; trailing
edge elevon (above, middle); and Zee stiffener (above, lower).




“Bogey
at 6,000

miles!”

Sure, six thousand miles is beyond the
range of today’s radar equipment. But ra-
dar has been so highly developed since the
end of World War II that who's to say how
long it'll be until we're thinking in terms of

thousands of miles . . . or more?

We're proud of the part we play in produe-
ing the world’s most sensitive radar sets.
Granted, it's a small part—many small parts
—but our team of precision engineers, tool-
makers and machinists makes certain that
If We Ship It . . . It's Right! We work with
practically every major builder of radar
equipment—supplying the mounts on
which the scanners turn, twist and probe.
We're confident, too. that in the future.
we'll continue to turnish component parts
that will enable us to spot bogeys “way out
there—yes, even 6,000 miles away! For a
book on our company—its facilities, its
people and accomplishments—just write
to: The Steel Products Engineering Com-
pany, Springfield, Ohio, and ask for our

new Plant Brochure.
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THE STEEL PRODUCTS

ENGINEERING COMPANY

Bulb Tee

Angle 6A1-4Y JAl-4Mn

I'E Round MST
2A1-5Cr

1-Beam S4A1-4Mn

H-5Section MST

S3A1-5Cr
e S0 T TN o B e ¢
: T-Saction
eEAl -4V

Heovy Tee MST
3JAL-5Cr

Angle
4AL-4Mn

Skew Tee 4A1-4Mn

ALI0AT

TITANIUM ALLOY EXTRUSION SHAPES produced by Harvey in experimental USAF
program. Delivery on a semi-production basis is expected by vearend.

now quoting on future-aircraft and mis-
sile component designs submitted by
major airframe manufacturers and prime
subcontractors. These components in-
clude a wide variety of:

* Wide, integrally stiffened skin panels
for wings and fuselages.

¢ Large, hollow extruded shapes, such
as leading edges, fuel tanks for missiles.
e Stepped and tapered configurations,
such as wing spars.

e Large one-piece parts, such as com-
plete spars (web plus caps), normally
extruded i smaller unmits, then fastened
for one overall prece.

» Large Sizes—1rend now mdicates that
the largest demand for any one tvpe of
section will be the mtegrally stiffened
skin panel. The 12,000-ton press will
supply flattened panels up to 60 in, wide

CLOSE-TOLERANCE, NO-DRAFT PRESS FORGINGS include (on left, from top to bottom)
stores ejector cap, ejection seat carniage raill, gun mount assembly bracket, engine air-duct
vane support; (right center) airscoop frame forging,
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anid as long as 80 ft. (limited by size of
vertical heat-treat facility).

Mimnimum thickness generally ex-
pected at this time ranges between .100
and .120 in. with alloys such as 7075
(758), 2014 (145), 6066 (66S), and
7001 (HZM-100). Actual operating ex-
perience may vary these limits.
> 5Steps & Tapers—Stepped configura-
tions, being produced at Harvey on
2,500- and 3,5850-ton extrusion presses, |
will be available on the new presses with
greater overall length and cross-sections
and closer control of limats.

Tapered sections, generally consid-
cred to be in the development categon
{oday, should become more routine with
the new presses, through rehnements
in alignment and mandrel control.

» Equipment—Supporting equipment 1s

A (W0 fpmoach

fo PANEL LIGHTING

We are now manufacturing an

absolutely shadowless edge-light-
ing fixture, used in edge-lighted
panels, to illuminate the faces
of back-mounted instruments.
These fixtures conform, to M5-
25010 and MIL 7806. Part
numbers 1900 with solder termi-
nal and 1950 with screw termi-
nal.

We Also Manufacture-

* CABIN LIGHTS - (Adjustable),
READING AND COCKPIT
FLOODLIGHTS.

* CABIMN ADJUSTABLE
AlIR VALVES

* ELECTRICALLY HEATED
EQUIPMENT

For Complete Details
Please Write

Designers & "Manufacturers

502 SOUTH ISIS AVENUE
INGLEWOOD, CALIFORNMNIA
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Rolle and Arr;m
solve another

casting problem...

G

COMPLEX STRESSED AREAS
MADE THIS A CASTING NIGHTMARE

PROBLEM: Arma Division of American Bosch Arma Corp., Garden
City, New York, knew the difficulties involved in casting the
illustrated aircraft armament part before it left the drawing

board. The part was characterized by complicated internal struc-
ture, with inequal wall sections, complex wall joinings, and
intricate internal webbing. All of which made proper feeding
and chilling of stressed areas extremely difficult. Yet, because
of the muﬁh service the casting would have to w1th5tnnd Arma
required that the sand casting pass 1009, x-ray examination to
highest aircraft standards.

SOLUTION: Arma brought the drawings to Rolle, where experi-
enced metallurgists and skilled foundry Engmcer:-. attacked the

problem from every conceivable angle. A unique core set-up was
first devised to simplify feeding and chilling of important areas.
Then a casting program was created, specifying every detail of
every step in the casting process, from pouring temperature
limits to heat treatment sequencing,

RESULTS: The complete story of this unusual part cannot yet be
told, but sound castings are being produced at Rolle in pro-
duction quantities, with cach one meeting all of the rigid
specifications,

YOUR CASTING PROBLEMS . . . whether they involve sand or

permanent mold casting of aluminum or mngneﬁium alloys .

can always be solved quickly and economically if you bring them
to Rolle. Write for free booklet on Rolle complete foundry

service to Rolle Manufacturmg Company, 309 Cannon Avenue,
Lansdale, Pennsylvania.

Fight weight with strength

PERTINENT DATA

Sand cost gircroft arma-

ment part.

Alloy Maognesium AZ?1
Temper T-4
Size J6¥ 235" x 23"
Weight 102 pounds
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as much a part of the picture as the
presses themselves. Thus, from a 42-ft.
length limit for heat treat at Harvey
today, the new faciliies will almost
double the length of part which can be
handled.

Hydraulic stretch-straightener for the
uuti]nt of the new presses will exert
pulls up to 1,500 tons to adequately
handle the new, larger extrusions.

A complete ingot plant also 15 near
completion, where aluminum will be
clloved and cast for the extrusion op-
cration.
> Titanium Work—An active program
with titanium allovs also 15 underway.
[Harvey now has a contract with the Air
'orce to investigate the extrusion of
new titamium alloys (some of which are
not yet {‘tll'ﬂl]!‘.ll{_l'{_ll]l". available) and the
properties resulting from the extrusion
process. Contract has been in effect
about three months.

In addition te this, Harvey has been
extruding titanium alloys on an experi-
mental basis for the aircraft industry.
These have included 4Mn-4Al, 3. AL-5Cr,
3%Mn complex, 6Al4YV, RC-110AT
and Ti-150A. Some of the shapes have
been 'I's and angles—basic configurations
tatlored to the customer’s specs.

Extruding of titamium alloys has re-
vealed a number of difficulties, as have
other methods for processing these
maternials. Nevertheless, Harvey's devel-
opment work has been very promising,
it 15 reported. On basis of results it
appears that the extrusion process will
be one of the basic methods for produc-
img structural shapes with the metal.

The company 15 cxpected to deliver

titanium allov extrusions on a semi-
]'HU{"IIEHHI'I basis before the end of the
year. Full-scale capabilities may follow
shortly thereafter.
» No-Draft Forgings—Another impor-
lant phase of Harvey's work is the pro-
duction of close-tolerance, no-draft forg-
ings. Some of the no-draft units include
items such as a stores ejector cap, engine
air-duet vane supports, beam attach fit-
tings and stiffener attach fittings.

In-process machining will be a big
factor in conjunction with an 8,000-ton
torge press also slated to go mmto opera-
tion in the fall of this year and procured
under the AF heavy press program.

Aim of the in-process machining 15 to
reduce forging tooling costs and produce
parts competitive in size with those
which ordinarily would have to be pro-
duced on a larger size press.

New Titanium Plant

Mallory-Sharon Titammum Corp. has
compicted a new melting plant at Niles,
Ohio, which increases the firm’s tita-
nium capacity to 3 million 1b. a vear.
The new plant uses four double-melting
furnaces for melting titammum from
sponge to ingot.

AVIATION WEEK, April 11, 1955

FIDOTE BRUS can serve ynu with I'he wurld' Fnest
aircraft gears and power transmission units

There’s a mighty good reason why many leading producers of
aircraft engines and air frames see Foote Bros. first for precision

gearing, power transmissions and mechanieal actuators. It's
because Foote Bros. offers a wealth of experience in design and
production engineering and unmatched facilities for precision
production. If you've never taken advantage of this unique
combination, we would like to send you our newly-prepared
booklet describing in detail the vast resources available and
P ready to serve your power transmission needs. Write for }fnu.r
fﬂ‘“‘*’FREF copy of the Foote Bros. facts on facilities today .

¥ has important information you'll want to have on hand'

This trademark stands | pooe BROS 1

for the ﬁne:l_induﬁrfﬂf : [;'“f w
gearing made! I.IfETIHE Emgﬂ
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Industry Putting

Giant Presses
To Work

1. Convair F-102 aluminum wing spars were
first production parts turned out by 35,000.
ton closed die forging press. It is operated
by Wyman-Gordon Co. at WG-USAF
plant, North Grafton, Mass. Parts for Re-
public F-105, North American FF-100, Boeing
KC-135 jet tanker and other planes will
follow.

2, Sheet metal forming will be job of
10,000-ton hydraulic press installed at Me-
Donnell’s St. Louis plant. Built by Lake
FErie Engineering Corp., it comprises two
5,000-ton self-contained units. Additions can
be made at either or both ends to give an
aggregate press capacity of 20,000 tons.

3. Propeller blades, airframe parts will be
among items tumed out on this 12,000-ton
steel extrusion press being readied for oper-
ation in June at C-W’s Metals Processing
Division, Buffalo, N. Y. Believed to be the
largest of its kind in the world, press was
built by Loewy Construction Co. It will
also process titaninm and non-ferrous alloys.
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Douglas DC-7, new record-
breaking luxury airliner.

Applyving Epon resin-based
“Cat-A-Lac" to exterior wing
sectionofa Douglas DC-T, Cat-
A-Lac is manufactured by
Finch Paint and Chemical Co.,
Torrance, California.

ERE-REEIET&HT hydraulic fluid,
widely adopted by the airlines, at-
tacks ordinary paint. Faced with
this problem, materials experts of
Douglas Aircraft Company began a
search for a protective coating that
would stand up tosynthetic hydrau-
lic fluid, as well as wind and rain, ero-
sion at air speeds of 300-400 mph,
and corrosive exhaust deposits.

In several years of investigation,
more than 300 formulations were
tested. But only “Cat-A-Lac’ form-
ulated from Epon resins, applied in
exhaust path areas, was 1007, in-
tact after more than 1000 hours in
actual atrline service.

Because of the unusual durability

of Epon resin-based coatings, they
have been adopted by Douglas and
leading airline operators for plane
areas exposed to hot exhaust gases,
egasoline, hydraulic fluid and clean-
ing solvents.

If you want a paint that lasts
longer, one that has excellent ad-
hesion, resistance to abrasion and
impact, ability to withstand ex-
tremes of heat, humidity and cor-
rosive atmospheres . . . ask for
Epon resin coatings. Call on our
sales offices for names of supphers.
Write for the full Epon coatings
story in the new brochure, “Plan-
ning to Paint a Pyramid?”

EPON resins are the epoxy polymers made exclusively by Shell Chemical Corporation.

SHELL CHEMICAL
CORPORATION

Chemical Pariner of
Industry and Agriculture

380 Madison Avenue
New York 17, New York

Atlanta « Boston + Chicago
Cleveland - Detroit = Houston
Los Angeles - Newark * New York
San Francisco » 5t. Louis

IN CANADA:
Chemical Division, Shell Qil
Company of Canada, Limited

Toronte + Montreal » Vancouver
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WHEREVER YOU FIND_ AIRPOWER,

.5,."'” ~ vou'LL FiNp LINK!

Meet one of the fightingest teams in our Air Defense Command!

Pilot and radarman of the Northrop F-89D Scorpion have difficult jobs to do,
but they know their work well—Ilong before they ever step inside their planel

Rigorous training in Link's F-89D Jet Flight Simulator helps prepare
both pilot and radarman simultaneously by duplicating on the ground
the actual conditions they will meet when they fly their Scorpion.

Link precision engineering re-creates exactly typical ‘combat problems,

cross-country flight, rough air, crash static and many other

in-flight conditions. And, more important, the Link F-85D simulator

reproduces precisely the Scorpion’s “X-ray eyes''—the amazingly

accurate radar system for fire control that makes this plane

one of our deadliest air weapons, “Targets" are tracked and destroyed,
“enemy planes” intercepted in astonishingly realistic missions,
electronically duplicated on the ground.

Fitting the sky between four walls, this Link F-B9D Jet
Flight Simulator, developed under Link basic patents,
duplicates precisely the flight and radar character-
istics of the Scorpion.

In this way, Link helps the ADC pilot and radarmen develop a
working relationship with each other and with the mighty instrumaent
of defense they will operate. Link helps them to work more
efficiently, more effectively, in guarding America.

LINK INVITES APPLICATIONE FROM
QUALIFIED ENGINEERS AND DRAFTSMENM,

LINK AVIATION, INC

BINGHAMTON-NEW YORK

Manufacturers of world-famous Link trainers and simulators [such
as F3D, B-47, F-89, F2H-2, F2H-3) * simulated aircraft instruments
speciolized computers * servo mechanisms #* computer components
gear boxes * friction over-drive clutches * precision potentiometers
ratio voltmeters * phose angle meters * and other electronic devices

Senator Seeks
Titanium Data

Sen. James Murray, chairman of a
senate  subcommittee  on  strategic
metals, has requested comprehensive
mformation on Air Foree's utilization

of titantum 1 aircraft and engines |

which will be used as a basis for future
liearings.

Under the former chairmanship of
Sen. George Malone, the subcommittee
has continually prodded the Administra-
tion to mecrease titanium production in
this country.

This is the data requested of Assist-

ant Secretary of the Air Force Roger |

Lewis:

e A list of personnel handling titanium
matters and their qualifications,

®* The dollar appropriation for cach
vear, starting with Fiscal 1952, for
titanium research and development, ap-
plications engineering, product improve-
ment, and fabrication, and an item-by-
item justification.

e A list of titanium contracts let.

® The dollar value of all facilities fur-
mshed in support of aluminum, mag-
nesium, steel, and titanium develop-
ment, production, manufacturing, and
fabrication under facility contract or
lease agreement.

¢ The in-place weight of titanium and

-
. -.,.:..
e o ': | ;\ L

Bnnd;uw Table Till'ér

A telescoping leg ftted to a Do-All band-
saw table permits Temco Aircraft Corp.
operators to change cutting angles pre-
cisely and quickly without need for as
sistance.  Previously two assistants were
needed for this operation: one to call out
degree-of-tilt changes, another to support
and move the table. The leg is a length
of threaded rod fitting inside a 14-in, tube
sleeve. An adjusting wheel meshes with
the threaded drill rod. Table can be tilted
to a maximum of 47 deg.
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Save Labor...cuf costs with

RIVITORS
T-J RIVITOR used for automotive

clutch plate assembly. Saves time and
labor doing a four-fold job—assem-
bling, setting, inspecting and ejecting,

DOUBLE RIVITOR sets two rivets at a time!

Equipped with 10" hoppers, and tooled to
automatically feed and set two 1" dia. x 5"
long wagon box head rivets at a time in eleva-
tor chain and raddle or elevator flight assem-
blies for farm implements. Controlled by one
foot pedal.

CLINCHORS

T-J CLINCHOR... one of six special
8" throat Underfeed Clinchors used by
a large automotive body manufacturer.
Feeds and sets 11/16" square cased nuts in
outside quarter panels, left and right hand.

DOUBLE CLINCHOR sets wo
nuts at once! Tooled to feedand set
% x W x 1/16" thick Fabri-
Steel nuts at each operation. Both Clin-
chors tripped by same foot-operated valve.
Adaptable to wide range of clinch nut
setting problems.

Avftomatic Feeding and Setting!

T-)] meets your needs for labor saving SPEED in assembly . . . with perform-

ance-proved Rivitors and Clinchors for many jobs today . . . in aircraft,
automotive, farm machinery, stampings of all kinds.

T-J CLINCHORS set clinch nuts 3 to 5 times faster! Fully automatic ...
controlled by a single foot pedal! Available in Underfeed and Gravity feed
models, throat depths 8 to 36",

T-J] RIVITORS automatically feed and set solid rivets . . . with high
production! Electrically powered Rivitor sets 1/16° to 14 diam. solid steel
rivets up to %" long. Air-powered Rivitor sets aluminum alloy rivets up to
"’ diar;;].,m steel rivets up to %" diam. and up 1o 3" long. Throat depths
EJ‘J Il:l 3 # :

Write for Clinchor bulletin 847; Rivitor bulletins 646 and 847. The

Tomkins-Johnson Co., Jackson, Mich.

I 37 YEARS EXPERIENCE (Fog®
TOMKINS-JOHNSON

RIVITORS...AIR AND HYDRAULIC CYLINDERS. CUTTERS.. CLINCHORS
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Where they're made. This is an aerial view of the Cageable Vertical
main Aero Division plant in Minneapolis. Over 2l Gyro, JG7044
15,000 square feet of its 12 acres of modern plant Ll e s waraea) vl

Vertical Gyro, JG7003

A proven vertical refer-

No single gyro can meet all

are d'E"n"E!l'E'l.l ED g}"[‘ﬂ ﬂ.SEEI‘I‘Ibi}’ :IIEIHE. G‘I’Er jrﬂ'D{} Ence Fnr s i" rallar Ence BYIu "i'a"i{h: IJ;I'I.I..I.EI.lil! 1
people work on aeronaurical controls. Hundreds of stabilizarion, fire control, reliability and sensitivity. Wplications. One of these
these work exclusively on gyros, makiqg Honey- bombing, navigation and Presently being used on should match your needs.

autopilors, missiles and

well a leading specialist in the gyro business, flight control systems.

Why they're so dependable. Honeywell gyros are
assembled in air conditioned, pressurized rooms
gunrded by a double air lock. To control lint and

ust, workers are required to wear special caps and
gowns, With test and production facilities un-
equalled in the business, Honeywell produces
thousands of precision gyros a month.

How to find out all about them. Honeywell gyros are
available to manufacturers who require precision
performance. For details write on your business
lecterhead to Dept. AW-4-53, at the address given
below. Or, if you'd rather, pick up the telephone
and call Sterling 1-8011 in Minneapolis.

Uncages in 3 seconds—
cages in 10 seconds.

o

HIG-4 Gyro, GG14

Lightweight, extremely
accurate floated gyro be-
ing used on the latest hire
control systems. Most
accurate and sensitive of
the miniature gyros,

Rate Gyro, JG7005

A general :LpJ:I{m:inn race
gyro whose dependabilicy
and accuracy has been
proven through many
years of service in a mul-
ticude of different aircraft
control systems,

NAvVIgation systems.

HIG-5 Gyro, GG1

Most popular of the fully
ﬂuatmr INtegrating gyros.
There are over 15,000 of
these versatile, precision
EYIOS in use.

Rate Gyro, GG13

Gives the ultimate in per-
rDl'ITIilﬂEE I'--EII' d non-

floated, damped Rare
Gyro. Extremely rugged
and lighr in weight,

HIG-6 Gyro, GG12

The world’s most accurate
production gyro, Yet a
very small package thart
gives the extreme sensi-
tivity and accuracy re-
quired for inertial stabi-
lization,

Miniature Rate
Gyro, GG16

A viscous damped, spring
restrained rate gyro giving
the qualities of high pre-
cision, small size and
rugegedness needed for
missile and flight control
applications,




CONVAIR F-102

Powered by a Pratt & Whitney Aireraft J-57
turbojet engine with afterburner, the supersonie,
delta-winged F-102 climbs like a rocket to alti-
tudes reaching into the stratosphere. She is the
latest 'round-the-clock interceptor, now in pro-
duction at Convair Division of General Dynamics
Corporation.

Like other jet aircraft, this new Convair inter-
ceptor has many parts made of Inco Nickel and
Inco Nickel Alloys. That's because safe and satis-
factory performance of supersonic aircraft de-
mands that many parts have the unusual combi-
nations of heat resistance, corrosion resistance,
strength and duetility found in Inco Nickel and

Inco Nickel Alloys.

At right you see where Inco Nickel Alloys
supply outstanding properties for difficult ser-
vice. Perhaps one of these alloys can solve your
metal problem, too. Inco’s Technical Service See-
tion is ready to help you investigate. Why not
outline your problem for their study.

THE INTERNATIONAL NICKEL COMPANY, INC.
67 Wall Street, New York 5, N. Y.

Deadly New Delta-wing Interceptor

WHERE INCO NICKEL ALLOYS
ARE USED IN JET AIRCRAFT

Inconel

Combustion liners
Transition sections
Insulaling blonkets
Lock wire and rivets
Fine fuel line tubing

Inconel “"W”

Tail cones
Afterburners

Incoloy “'T"

Tranaition sections
Combustion liners

Monel

Lock wire
Fine fuel line tubing
Rivels

Inconel X"

Turbine blades

Rotor discs
Alterburner bellows
High temperature bolls

Nimonic Alloys

Combustion liners
Transition secltions
Vaporizer tubes
Turbine blades
Rotor discs

Nickel

Electrical and
electronic gear
Alloying element
in other materiacls

;Iﬁg Nickel Alloys

MONELERE « “R"E MONEL » “K"(f) MONEL +« “KR"# MONEL
“5"H MONEL = INCONEL® + INCONEL “X"@®

INCONEL "W » INCOLOY® » KIMONICE Alloys

NICKEL » LOW CARBON NICKEL » DURANICKELR

ol steel in each aircraft under contract.
¢ Assuming the substitution of titanium
for steel in temperature zones of less
than 900 deg. F., give the weight re-
duction for each turbojet engine under
contract,

® Based on reduction in weight due to
substitution of titanium for steel, esti-
mate the improvement in performance
of the aircraft under procurement in
speed, range, rate of climb, length of
takeoff strip, length of landing strip.

Portable Hoist for

Turbojets, Missiles

A portable hoist, designed to handle
jet engines, can be modified for loading
and unloading missiles. 1t is air trans-
portable, the manufacturer states, re-
quiring only 25 min. for disassembly

into five components with a net weight
of 540 1b.

Designated Model H-1000, the new
hoist is used by North American Avia-
tion, Inc., Inglewood, Calif., for F-86
and F-100 turbojets. Operation takes
two men.

The seamless tube frame, 14 ft.. 4 in.
high, 6 ft, 11 in. wide and 14 ft.,

5 in. long with tow bar extended, sup-
ports a hand-operated Chisolm-Moore
chain fall. Hoist is proofloaded to

tests of 11,000 1b.

Manufacturer 1s Rr_‘gmlt Manufactur-
ing Co.. Downev, Calif.

USAF Contracts

FFollowing is a list of recent USAF
contracts announced by Air Materiel
Commancd.

A.RK.F. Products, Inec.,, T6Z7 Lake §St,
River Forest, Ill., dummy loads, 134 ea.,
27,180,

Acme Boat Co., Pearl St at Elg Four
R.R., Miamisburg, Ohio, benches, work,
wood, metal legs, 6l ea., F25,716.

Aero Instrument Co., 11421 Vanowen
St., N. Hollywood, switches, pressure, SPDT
Aero model ASTA 1000-3, 600 ea., 336,780,

Aerotec Corp. Comly Ave. & PPember-
wick Rd., Greenwich, Conn., switches, float,
Aerotec, 108 ea., switches, prezsure, Aero-
tec, 300 en., $29,162.

Bendix Radio Div.,, Bendix Aviation
Corp., Towson 4, Md., transformer power
flaments and plates, 1,000 ea. %33,410.

Bomie Laboratories, Ine., Salem Rd.,
Beverly, Mass, tubes, electron, JAN type
No. 4B31, 3,000 ea. tubes, electron, JAN
type 1B5E, 1,298 ea., $171,320.

Cook Electric Co., 2700 N. Southport,
Chicago 14, switches, pressure, 3500 ea.,
225,806,

Eclipse-FPloneer Div., Bendix Aviation
Corp., Teterboro, N, J., switches, pressure,
SPST, 497 ea., $28.464.

Fisher Engineering, Inc., 2060 T.5. 24 1.,
P.0O. Box 327, Huntington, Ind., trans-
formers, 1,626 ea., $356,227.

G. M. Gianninl & Co., Inc., 5580 Fifth Ave,,
New York 36, resistors, wvariable wound,
T00 ea., $35,147.

Polarnd Electronies Corp., 100 Metropoli-
tan Ave.,, Brooklyn 11, slgnal generators,
38 ea., signal generators, 47 ea., $106,638.

Hadlo Corp. of America, RCA Victor Div,.,
19th and Federal Sta.,, Camden, N. J., power
supplies, 148 ea.,, waveguide assemblies, 12
ef., Yokes, dellection coil housing for tube
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LAdvertisement)

for WM. R. WHITTAKER CO., Ltd.

by Marvin Miles,

Senior Member, Aviation Writers Assn.

s
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How would you like to buy a $3,000 precision-built aireraft

valve for 83007 Or a 81.500 valve for £1507

In a sense that’s the bargain yvou're getting when you buy
Whittaker, for production of an average prototype costs the
company from $1,500 to 83,000, although the initial valves sell
for one-tenth the prototype price — and production units for

about one-twentieth.
Why?

In the first place you must remember that valve production,
like most other items in the supplier field, is a highly competitive
business and not backed by development contracts such as are
given airf rame manufacturers for prototype aireraft or develop-

ment programs.

Design and production of prototype
valves is a speculative effort on a pro-
prietary item. The company involved
wins or loses according to 1ts skill and
business acumen, and if it over-reaches
or under-reaches with any degree of
consistency, it will fail.

Whittaker has expanded steadily be-
cause its planners know the business.
They know what can and can’t be done.
They follow the trends and pinpoint
upcoming demands—and they're ready
for them when they appear.

And they back their decisions with
Whittaker investiment. Thus, if a com-
pany research project looks promising
in view of all the criteria by which it is
mensured, or if the planners feel a
good, efficient job can be done with a
sel of specs offered by a4 prime manu-
facturer, the green light flashes on.

Say a new airplane is taking shape.
The builder needs four units of a
special valve for a special function,
Whittaker considers the requirements
— wary of promises that can’t be met —
and bids on the job, figuring the initial
investment will be, say, $3.000, a
gamble, if vou like, with the backing
of experience and capability, Say the
bid wins,

Designers go to work and produce |
hlueprints for the prototype shop, |

with its kitchen-clean maze of blue-
and-grey milling machines, presses,
grinders, lathes and measuring
equipment.

But nothing 15 standard for a new
valve, no fixtures, jigs, calibrating gear.
The first units — plus an extra valve for
the buver and one for Whittaker test—
must be virtually hand-carved from bar
stock, The prototype crews must work
with utmost care from point to point,

often taking hours for an operation that
will eventunlly be accomplished in a
few moments during production stage.

In a way it's exploration, tedious and
oftentimes baffling, for a part requiring
30 operations may be ruined by the last
operation. It may be held up for Jack
of spectal matenals., It may jnx the
sweating prototype men in one way
and another for days before they
conquer il. Then, when it goes to the
test lab, they may hind they haven't
conquered it at all. From one {(or
many) false starts they must begin
anew,

A change in military needs or
prime manufacturer requirements
may alter the project drastically at
any time — even toss it out entirely
under cancellation., Re-design may
be necessary in increments of n
millionth of an inch.

Still—starting from scratch and with-
out special tooling — the shop turns out
a new valve in an average two Lo three
weeks, working perhaps a score of
projects simultaneously, with another
score on tap. Even so, vou can readily
se¢ how the high production cost of
prototypes mounts up in handwork
and man-hours.

But because there are no contracts
for design and prototype production,
other than a specified per unit cost of
the initial order, Whittaker takes up
the expense, as do most other acces-
sory manufacturers, and apportions il
out over the entire field of its valve
production to add but little to the price
of each valve.

That's how you can buy a $3,000
valve For 8300 — and for half that if
you wail for regular production.
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- S =T ' . o deflection coll, 204 ea. supporis, antenna,
F m ; 128 ea., networks, pulse, 115 ea., §60,6056,
‘ | Radio Corp. of America, Tuba Div., 410

l il co : > s - &. 16th St., Harrlson, N. J., tubes, eléciron
5T-SAv] : | 8 .
| NG lﬂm @ . transmitter, triode, general purpose, 62,000

FO en., 19,980,
EHESIGH EHG'HEEHS ]Itn.y[hﬂﬂn Mfg. Co., Receiving Tube Div,,
55 Chapel St., Newton 58, Mass, tubes,
alectron, 7,100 ean., $42,600; tubes, electron,
| transmitting, magnetron, 530 ea., $46,375;
tubes, electron, transmitting, rectifier, 2,450
en., S48,387.

Taylor Tubes, Ing., 2312 Wabansia Ave,
Chicago 47, tubes, electron, transmitting,
thyratron grid, 2,000 ea., $i9,900,

Triumph Mfg. Co., 18280 8. bB5th Ave,,
Chicago 7, test sets, film magazine, 212 ea.,
98,452,

Western Electrie Co., Ine., North Carp-
lindh Works, Winston-Salem, N. C. trans-
formers, 280 ea., 100 ea., 20 ea,, 362,224,

Advertising Displays, Ine., Covington,
Kv., photographic darkroom Kkits, 110 ea.,
| 1 ea., 1 en., $30.437.

Airborne Accessories Corp., Hillgide G5,
N. J., assemblies, linear and data, 249 eq.,
$67,7501.
Beech Alrcernft Corp., Wichita 1, propel-
\ ler asays., 39 en,, §54,748.

IBell & Howell Co., Chicago, spare Darts,

$145,920; gpare parts, §78,031.
The drawing illustrates the D ! s
Div., South Bend, Ind., brake assys., 216
oint. In this case, an auxili- em., 522 ea., 848 ea., $656,066, EXCLUSIVE ADVANTAGES
P g d ~~fpaz=s .t Bendix Aviation Corp., Eclipse-Flioneer Just diust 11 isi tchine of rolls
ary pump mounted on the R E Div., Teterboro, N. J., indicators, 1,401 ea., @ Just one a l’“s ment Tor precision ma B
x 237.518 ;: indlcators, $46.623; indicators, oll
bottom of a helicopter fuse- pressure, 1,210 ea. $32 408 ; indleators, 850 e Just two adjustments to precisely set pitch diameter
2 en., $659,650,
IugE hﬂd I'ﬂ h‘E dfl'l'En frﬂm G'ﬂf ox I;E“"I‘Iﬂ: .."l"l-'lilﬂﬂl'l r‘llrl_'l... Rf'li ﬂnﬂl-l: :I'“.i‘-"
an accessory gear box. H-’r H Eﬂ:;mntm‘m. N. J., voltage regulators, 31320,-
using on S.5.White flexible S S WHITE " Chicage Pneumntie Tool Co., Detroit, ac-
5 ey i - serewjacks 1 shaft Llies,
shaft to transmit power be- Flexible Shaft et VORE RDNSES e
I Continental .Motors .Corp., Muskegon,
W_EE" the two r:u:lrts, l:he H Mich.,, 0-470-13B alrcraft, engines, special
drive was accomplished with tools & ground handling equip., 149 ea.,
e : Power Driven §476,140,
a minimum of parts and with Accessory Curtiss-Wright Corp., Carlstadt, N. J.,
1 i I f i flight simulator trainérs, spare parts, spec.
hEg bl L ! installation tools and ground handling equipment,
and assembly time. 450,000,

. Douglas Alreeaft Co., Ine., Santa Monica,
Calif., interior modification, $1340,000,
Farrand Optieal Co., Ine., New York, Y-T
|  bomb=ights, 10 éa., F428,621.
Genernl Motors Corp., Allison Div., Indi-
|  anapolis 6, turbojet engines, 69 en., $1,305,-

RT0: turboprop engines, $120,900: turbojet ACTUAL THREAD ROLLING
engines, 107 ca., $2,188,545. CYCLES OBTAIN ED WITH

PRECISION-ROL

FLEXIBLE SHAFTS OFFER
MANY ADVANTAGES

They are easy to install, they
save parts, are completely de-
pendable in operation, and often
make possible simplifications in
design which result in improved
operation and lower manufac-
turing costs, It will pay yvou to
investigate their advantages in
vour own products,

CYCLE
PART MATERIAL | THREAD __l_.:,-'"'"“i

@ TUBE FITTING Aluminum | 74s—20 N.F. 3 Sec.

LOCK SCREW 4140 Steel T4s—14 N.C. 5 Sec.

g IS $TUBE FITTING | Brass 715—20 N.F. 3 Sec.

BULLETIN 5306 gives details
on how to select and apply
flexible shafts. Send for your
copy. Address Dept. Vv,

4140 Steel Yis—24 N.E. | 5 Sec.

T-28B Control Quadrant Hoslielii S PARK PLUG Steel %—20 N.F. 4 Sec.
Control quadrant of North American's ' e Machine '?::I Lsr:mﬂu:.lt;:nlh 1305 NITS"
o N = T-28B advanced trainer is an all-in-one unit ¢ APACITIES OF STAND hﬂln' U

&;M;é . incorporating controls for throttle, pro- | a2 | i otee | Roll Face
THE INDUSTRIAL DIVISION peller pitch, fuel mixture, supercharger, l - M:-T::E:r!_l, L s m -t

DENTAL MFG. CO. 10 East 40th Street | | wing flaps, speed brake, mike switch, gyra N\ gy ey : I i Siadl ko

NEW YORK 16, N. Y. | caging, manual gun sight ranging system, HEFPI E -.DI ¥ .’: 1'; .{:ﬁ i

. and landing gear warning hom silencing \ g & : , " Ba / 11;33: | 12 to 1% 1

Western District Office * Times Building, Long Beach, California ' ?{z:.:::l:-][f“{ﬂ:imn{{:‘; Ii;sn;;?::ie é}];'r;]m Adams- f_'—‘—'_“——— I — e oGivactal utits cif be furnished and installed.
L J i ¥ - ¥ LI, i !
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Navy Contracts

Contracts recently announced by the
Navy's Aviation Supply Office, 700 HA coo l c A T” —
Robbins Ave.,, Philadelphia 11, are: |

Aeroproducts Operations, Allison Div.,
General Motors Corp., Munlicipal Alrport,
Davton 1, services and material, $117.700.

Aerotec Corp., Comly Ave. & Pemberwick
Rd., Greenwich, Conn., switches, $33,997.

AiResearch Mfg. Co., 9851-0051 Sepulveda
Blvd., Los Angeles 45, kits, 00 ea,, $48,248.

Atlus Paint & Varnish Co., 32-50 Buffing-
ton Ave., Irvington 11, N. I., paint & var-
nish, $180,089.

Bendix Producta Div., Bendix Aviation
Corp., South Bend, Ind., maintenance parts
for various aircraft, £76,103. |

Eclipse Pioneer Div.,, Bendix Aviation
Corp., Teterboro, N. J., transmitters, 162
ea., 540,803

Goodyear Tire & Rubher Co., Ine., 1144
E. Market St.,, Akron 16, wheel nssys., 622
ea., $122,198, |

Koehler Alreraft Products Co., Ine., 814
E;ﬁ'rrmnnt Ave, Davton 4. fuel valves, $38,-

Lewla Engineering Co., 33% Church St,
Naugatuck, Conn., indicators, 306 ea,
$26,010,

Ludwig Honold Mfg. Co., Chester Pike |
& Foleroft Ave., Foleroft, Pa., metal con-
talners for HRS blades, 100 ea., $36,4006.

Mario Papa & Sons, Ine., 121 5. Main 5t
Gloversville, N. Y., gloves, 13,5636 pr., $38,-
413.

Nash Englneering Co., South Norwalk,
Conn., booster pumps, parts, 40 ea., $47,185,

United States Gauge Div,, Ameriean Mn-
chines & Metals Inc,, Sellersville, Pa., fuel
enges, $40,219.

Weston Hydraulies Lid.,, N, Hollywood,
valve assys., 596 ea., 329,800,

Atlas Paint £ Varnish Co., I2-50 Bufling-
ton Ave.,, Irvington 11, N. J., enamel, $37,-
144,

Barber-Colman Co., Rockford, IlL., actua-
tors for use on AJ-2 & spare parts, $25,454.

Bell Alreraft Corp., P.O. Box 482, Fort
Worth, Texas, bubble assy.; parts, $32,828.

Bruning Brothers, Inc., 4209 E. Chase St
Raltimore 5, Md.,, paint, oil, 12,000 gal.,
$25,800.

Eclipse-Pioneer Div., Bendix Aviation
Corp., Teterboro, N, J., indicators, HE,ET;L

Erdicott Johnson Corp., Endicott, N. Y.,
shoes, leather flight shoes, 10,575 pr.,, $59,-
167.

Hub Paint & Varnish Ceo., Ine., 47-13
Fifth St, Long Island City 1, N. Y., paint,
oil exterior, 24,000 gal., $44,8310; paint, 18.-
200 gal.,, $15,408.

Aerial Machine & Tool Corp,, 38-27 30th
3t.. Long Island City 1, N, Y., safety bealls,

aircraft
equipment

overweight?

Whether vour problem is weight, per-
formance, or both, you can trust
Leland to supply the answer, without
sacrificing reliability.

ENGINE SHROUD AND TAIL PIPE assemblics by

Lavelle help keep these Grumman Cats
cool, when **full power jet heat’ is on.
Producing precision components lo
withstand tremendous stresses at high

Here, for example, 1s convincing evi- temperatures and jet speeds, demands the

ight 10,000 sets, $40,720. . deE el :
dence that Leland not only can, but Description of Equipment Spec. Wt. Saved Aeronautical Machinery Corp., Ine, ¢/0 finest in fabrmunqn. ‘Expe-rwnced creafts-
has licked the problem of inverter £-5109 SE-16-2 250/250 VA 2001bs.  13.00bs. 7.0 lbs. g B gy« i oty i o men, modern fabricating equipment and
T [ L 2t iy LH; 2 ' . o " * o Y S - i L
weight, so vital in modern airborne AN3532-1 SE-26-1 250 VA 18.25 Ibs.  15.2510bs. 3.0 Ibs. _ American Chain & Cable Co., Ine, 601 extensive welding facilities, enabled Lavelle
equipment. And the same engineer *E-52804-2 SE-8-3 750/750 VA 0.0 1bs.  30.0 Ibs Stephenson = Bldg, Detroit &, tow tarmet to produce these stainless steel engine shroud
. ; ' ' = 3 1 T cables, 1,304 ea., $473,469. ; : o e ) ' s I
ing skills, research facilities, and pro- AN3514-1 SE-6-2 750 VA 3501bs.  30.50bs. 4.5 ibs, Aro Equip, Corp., Enterprise & Trevitt and tail pipe assemblies to Grumman's ex
duction : peri "I ble t AN3534-1 SE-2-2 750 VA 35.0 Ibs 30.5 Ibs 4.5 Ibs, Sts, Bryan, Ohio, oxygen regulators and | acting specifications in quantity . . . and de-
0Ol experience are avallable 1o : E e i . : diaphragm assys., $40,0604. | liver them on time!
- L ; : ‘0., Ine., 143 Maln St., | : 2 ie 3 J
design your A.C. or D.C. power sup- AN3S15-1 30:135-4 1500 VA ch L TN L SR L R %, ta 5880 ea., S138,860; This same capacity forefficient, quantity pro-
ply units. E-1737 SE-5-2 1300/1250 VA 48.0 Ibs. 39.01bs. 9.0 lbs. rags. :1 5455;1& uﬂg&%ﬁ;; . Biaiity duction of intricate parts and assemblies is ready
e ; Enorx r i e K .
. AF53C6767 SE-15-1 1500 VAhialt. 4501bs.  4001Ibs, 5.0 (bs. S L R 0 to serve you . .. when you call on Lavelle for
Take a look at the chart at the right. E-54E06-1 SE-20-2 1500 VA hialt.  45.0 Ibs. 41.0 Ibs. 4.0 Ibs. parts to support control assys, fuel, $35.- your fabricating needs.
Then bring your weight or perform- E-1725-1 SE-9-1 2500/2250 60.01bs.  41.0lbs,  19.0 Ibs. 2° 8 ;t,:l'ﬂ‘i:ﬂ;gzﬂlﬂm'ﬂsﬂu en., 365,626; master |
ance problem to Leland. You'll be E-54807-1 SE-23-1 2500/2250 VA  62.01lbs.  45.01lbs.  17.0 Ibs. Commercial Research Laboratories, Ine., o
glad you did. “AF55C6016 SE-24-1 2250 VA 41.01bs.  41.0 Ibs. - E'[}HH“;;'EE?W"“E" Detroit 3, test stanas, A new brochure describes Lavelle’'s specialized fabri-
: T CurtlEs-Wri a cating services. Write for a copy without obligation,
*Specification Weight established from Leland Unit, Curtiss-Wright Corp,, Wright Aeronanti !
' enl Div.,, Wood-Ridge, N. J., kits, 550 ea.,

£44,127.

Douglng Aireraft Co., Inc, 3000 Ocean
Park Blvd., Santa Monlca, Calif.,, services |
and repalr parts, $35,625.

Gill Electrie Mfg. Corp.. 624 W. Cirtus
Ave., P.O. Box 431, Redlands, Calif., bat-
terles, 3,000 ea., $250,470.

Herman Nelson Div.,, 15824 Third Avwe.,
Moline, Ill., spare parts for preheaters,
§49,180, -

Western Gear Works, Box 10682, Lynwood, LAVELLE AEH{R,"H‘ {IDHFDHAHOH HEWTGWHF H
Callf., gear boxes, 83 ea., §56,007. |

Write
TreE LELanp Evectric Company, Division of

American Machine & Foundry Company
Dayton 1, Ohio

Another ‘E:E! Product
LELAND

AIRCRAFT PRODUCTS
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ESEARCH

BALANCING
MACHINE

MEANS:
o LESS BALANCING TIME
o ACCURATELY BALANCED PARTS
o GREATER SENSITIVITY
o |OW OPERATING COST

PRODUCTION BRIEFING

» Brooks & Perkins, Inc., Detroit, i1s
now rolling magnesium-thorium alloy
HEK31XA sheet and plate, for jet engine
and missile applications.

» Barry Controls, Inc. is the new name
for former E:arn' Eurp Watertown,
Mass. Firm qpu:nhres in shock and vi-
bration isolators.

» Precision Products, Inc., 1308 South
28th St., Phoenix, Ariz., is new fArm
specializing in manufacture of tools,
dies and small components for the air-
craft industry. President is Alexander
Root, formerly with Boeing Airplane
Co., Seattle.

> Product Paclmging Engineering, Cul-
ver City, Calif,, 15 new name for Fox
Hills Tool & ])lL maker of heat-sealing
and packaging mﬂt‘hlﬂ{.[}’ aircraft and
mdustrial tools and dies.

P Measuring abrasion resistance of or-
ganic coatings on metals, regardless of
zloss, color, thickness or surface area,
can be done with new technique devel-
oped by National Bureau of Standards,
Washington, D). C. Carbon dioxide gas
under controlled pressure propels an
abrasive powder from a vibrating storage
chamber through a nozzle at high speed.
Accurate measurement of the effects is
possible.

» Dentsch Co., Los Angeles, is now
manufactuning and distributing com-
plete line of AN electrical connectors
formerly made by Monowatt Division,
Ceneral Electric Co., Providence, R. I.
Deutsch also will make an 1mproved
quick disconnect, potted connectors and

FES PSS R R T RO NER N ] EEEE A BRI B0 A RESEE S AR

WE'RE
LOOKING FOR
ENGINEERS
WITH
ABILITY

Stratos—now developing new air-
conditioningsystems, air-turbine
drives, controls and other pneu-
matic accessories for aircraft and
industry — is interviewing well-
qualified men as

RESEARCH ENGINEERS

For investigations and studies in
pneumatic refrigeration and very
high speed power turbines.

PROJECT ENGINEERS

Several — Intermediate and Junior.

DESIGN ENGINEERS

Seniors and Juniors.

Write to R. T. Bartlett, outlining
your gqualifications for these inter-
esting and challenging positions.
Your correspondence will be kept
in complete confidence, of course.

R AR AR B R R R R R R e SR

LORD FACTS ON VIBERATION

ARYONE CAWN NMAWE

YEXEXXI Y LL

NIBRATION CONIROLS

Practically every mechanism is subjecied o either destructive
wear ot impaired performance because of vibration ot shock . ..
and practically anyone couwld make a unit w0 “solve” these
problems Lo some degree. 1t is important, however, that the
vibration control units contribuie 1o ymproved operation and
efficiency of the mechanism—and at reasonable cost.

The use of makeshift or incorrectly applied units usually makes
the condition worse instead of better,

LORD has devoted over 30 years 10 the successiul solution of

st ’,4-” :

thousands of vibration and shock problems. LOrD research, =
engineering, and production facilities have produced over 27000 & ‘}'1"{ B ¥
types of highly effective control units for all kKinds of applications. A B
) Exceptional engineering and manufacturing skills plus the use |

. of only the best materials provide users of LORD products with

| several outstanding advaniages. ‘.1
EFFECTIVE VIBRATION SOLATION —LorD units te- 1§

duce operating vibration, shock, and noise 1o the lowesy prac- |

tical \level—over a \ong, service-iree operaung Wwie, \
LOWER MAINTENANCE COSTS —Effective isolation |08
o v‘ "Ln provided by LORD systems reduces destrucuve vibration—\ower- '\ ' R
: ' L_-} . ing mainienance adjustment and parts replacement Costs. o }

FLEXIBILITY 1IN USE—LowrD extensive design and pro-
duction faciities have developed 2 group of standard mount- \1 <
ings of several types. These are adaplable 10 many standard

-

vibration control applications and provide effective and eco-
nomical solutions 1o a wide range of problems.
The extensive facilities at Lorp are available on tequest for
solution of your problems, whether they are simple ot complex. \ | 4

hermetically sealed connectors. | Excellent
. housing
* Douglas Aircraft Co., Inc.,, El Se-
gundo Division, Calif., plans to occupy
a new 5426,300 structure for Controls
Laboratory of Engineering and to dis-
plav full-scale mockups. An electronic
analog computer will ]::-E used for devel-
opment and analysis of aircraft flight

available in

——— T e o

area. Convenient
to New York City.
Wonderful recreational
facilities. Fine beaches

Simply call of write the Home Office, Erie, Pa. or the LorD |
Field Engineer nearest you.

DALLAS, TEXAS DAYTON, OHIO
Riverside 3392 Michigan 8871

LORD MANUFACTURING COMPANY « ER\E, PENNSYLVANIA

LOS ANGELES, CAL. CLEVELAND, OHIO

Let Dean & Benson Staff Assist TRinity 4-2060  Michigan 2-6010

You On Your Balancing Problems—
Inguiries Invited.

and fire control systems. — Fishing, Boating, Golfing. HOllywood 4-7593  SUperior 1-3242
Iarl;ln H.tlﬁrul:r:lgli EurpAH;'.; Blllmﬂ ;hu’ir Eull- 2 HEE'I:' ?Eggiﬂlgé‘f. FHIL{EELF”HEJ:EHH&
copter Rotor Blades ssemblies On a Dea T . 3 rele 7- ust 4-
An'-’i Beason Machine e " .FEHH?EEI lﬂpﬂ Eﬂrp." New Bruns

wick, N. ]J., has moved its Dallas, Tex., DETROIT, MICH.  CHICAGO, ILL.

division warehouse and ofhce to 9000
Denton Drive, Dallas 20.

STRATYOS

> Robey Rotor, Inc., Culver City,
[l E H l'l ﬁ H E l"l s u ]'l E::]qu, h_;]ll_; Erpﬂndﬂd ]l_'5 fﬂCi].iH':."E+ F]rm | A Division of Fairchild EI'IIi!I'II E .Ml'pllﬂl {‘H'F-H'I“lﬂ
makes sub-miniature and miniature rate B
HESEHI'[:]] Iﬂl: and directional gyros, vertical gyras, syn- | BAY SHORE, L. 1., N. Y. DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS SINCE 1924
L] . chronous a.c. motors and miniature d. e, R e e
motors. Aerosmith Instrument Co.,
16 RICHMOND ST. CLIFTON, N. J. Hawthome, Calif.,, former exclusive equipment and pneumatic acces-

sales agent for Robev, has become a

part owner of the firm.

GRegory 1-1600

I Manufacturers of air-conditioning

sories for high speed aircraft.
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WHAT'S NEW
Telling the Market

Data on vibration, and products to
alleviate the phenomenon, are included
in Bulletin 616 offered by MB Manu-
facturing Co., Inc., New Haven, Conn.
. . . Alloys Steels Pay Off is title of
2(000-page handbook aimed at engineer-
ing, purchasing and management per-
sonnel. More than 60 case histories of
use of this material in modem equip-
ment are given. Write on letterhead to
Climax Molybdenum Co., 500 Fifth
Ave., New York 36.

Rack and panel ribbon-type contact
clectrical connectors, available in pin
polarization and new barrier polariza-
tion, are described m Catalog R1, avail-
able from American Phenolic Cﬂrp,
Chicago 50. . . . Uses of pressure-sensi-
tive tapes for numerous metalworking
operations are given in 56-page manual
being distributed by Minnesota Mining
& Manufacturing Co., Dept. P-537, St.
Paul, Minn.

Two grade of RC 55 and RC 70

titanium tube and pipe with advantages
and applications, physical properties
and handling characteristics, are de-
scribed in bulletin being distributed by

...Flush Latches

and Hinges by
HARTWELL

Continuous specialized design and
manufacture for nearly two decades

HARTWELL FLUSH LATCHES AND HINGES are specified
for their proven trigger-action, vibration-proof characteristics.

\ BEST AIHPI-JIH
TODAY AND
TOMORROW...

Flush locking device adaptability to special aircraft latch design requirements
and productability through 300 combinations of bolt and trigger offsets.

HARTWELL Engineers are not only proficient in coping with the
various problems of your particular application —but willing to help you

cut corners in time and cost as well,

You're certain of just one standard of quality —the highest,

because a specialist does it best!

HARTWELL AVIATION SUPPLY CO.

9035 Venice Blvd., Los Angeles 34, Calif. « Branch Offices: Wichita, Kans.; Fort Worth, Texas

50

Alloy Steel Tube Division of Carpenter
Steel Co., Union, N. J. . . . Universal
joints are mmprchcnsn ILI", described
and applications given in 12-page cata-
log available from Joint Division of
Gmr Grinding Machine Co., 3901

Christopher, Detroit 11.

Colonial “4” convertible broaching
machine, capable of horizontal pull
broaching and vertical push and pull-
down broaching and press work, 15 cov-
ered in Bulletin FW-55. Write Colon-
ial Broach Co., Box 37, Harper Station,
Detroit 13. . . . Fullview Rotameters
for measurement and control of flow
are detailed in Bulletin 115 being dis-
tributed by Brooks Rotameter Co.,
Lansdale, Pa.

Type 21-103C mass spectrometer,
capable of determining composition of
mixtures with as many as 30 or more
components varying in weight and com-
plexity, is described in Bulletin 1800C
available from Consolidated Engineer-
ing Corp., 300 N, Sierra Madre Villa,
Pasadena 15, Calif. . . . New high-pres-
sure molding techmiques for economical
production of glass-reinforced plastics
in complicated shapes with metal in-
serts, if required, are covered in Bulle-
tin GRP-1 bv American Hard Rubber
Co., 93 Worth St., New York 13.

Recommendations for minimizing
porosity in alominum castings are given
in  Producing Leakproof Aluminum
Castings, Write George 5all Metals
l':r:l., 23[]"[] E. Butler St F"Illh{]:_]phia

, Pa. . . . Subcontracting activities of
‘\.Iar:L thllment & "'-.hr.hmf: Co. are
provided in brochure; 327 N. Indiana
Ave., Atlantic City, N. |.

Selection tables, instructions and
installation data on new screw-lock
insert 15 given in Bulletin 715-B avail-
able from Heli-Coil Corp.., Danbury,
Conn. . Details on small 28-v. de.
-‘:nntmumu.-duh motor for applications
requiring high torque and good speed
regulation are given in Form PM#4.954,
“«‘ntﬂ Dalmotor Co., 1315 Clay St.,
Santa Clara, Calif. |

Technical data on 17-7 PH (precipi-
tation-hardening) wire providing cor-
rosion resistance and elastic qualities
similar to high-quality spring steels and
music wire are given in bulletin avail-
able from National Standard Co., Niles,
Mich. Numerous types of mate-
rials handlmg and storage equipment,
including stackbins, stackracks, pallets,
trucks and tool storage items are cov-
ered in booklet heiug distributed by
Stackbin Eﬂrp 1311 Main St., Paw-
tucket, R. Complete standard
line of Tupﬂ FSR RF interference sup-
pression filters is provided in catalog by
Filtron Co., Inc., Flushing, N. Y
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DISPLACEMENT . (U
WEIGHT | .

o @4
LIOQUID TI] Liauip COOLER

ASSEM. NO
SERIAL NO.

UNITED AIRCRAFT FROD INC
DAYTOMN, OHIO. U % A
FATEMTS PINDING

U-516880-1

FUEL TO OIL HEAT EXCHANGER

@ ANOTHER MIGHTY MITE

o FROM Mf{/gy

Flow. IR0 0 crvninsamis b da Ve ians s 30
il PRI oo i s R R A R 16.7
Pressure Drop, psi (isothermal)—
Oil, 30 Ib/min at 100°F. ....ccvievennnn 8.6
Fuel, 167 Ib/min at 80°F............... 22.5
Static Proof Pressure, psi—0il.....covvvvvennavnns 250
B G i dor s b s 1000

Box 1035, Dayton 1, Ohio

UNITED AIRCRAFT PRODUCTS, INC.
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The father of our time Is the Sun,
whose day we divide, whose heat
glves life. To the Oriental, time is as
a silent pool, and man comes and goes
as do the ripples on ils surface—
enduring within the great continuiim
of creation, To the Westerner, time is
art arrow, swift in Right — sure in
destination, passing, éver passing on.

enduring accuracy

Flights come and flights go. The sun boils and pools freeze. Time comes and
time goes, but the accuracy of Kollsman products endures.

You can depend upon Kollsman . . . in these seven fields:

AIRCRAFT INSTRUMENTS
PRECISION CONTROLS
PRECISION COMPUTERS AND COMPONENTS
OPTICAL COMPONENTS AND SYSTEMS
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT
MOTORS AND SYNCHROS
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS

Our manufacturing and research facilities . . . our skills and talents, are
available to those seeking solutions to instrumentation and control problems.

kU I | S m a " INSTRUMENT CORPORATION

»}___

80-08 45th AVE., ELMHURST, NEW YORK + GLENDALE, CALIFORNIA « SUBSIDIARY OF Sé@ssdaid COIL PRODUCTS €O. INC.

’ |
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NIKE MNEEDS are served by acguisition and guidance radars, vans for control and uumllluttd centers and mobile launchers.

Support Units Are Key Part
Of Aerial Weapon System

By David A. Anderton

Sixty-three items of support equip-
ment go into squadron service with one
of today’s typical missile systems.

They range from simple handling and
transport fixtures to synthetic trainers
as complex as the missile itself. More
than 30 of these pieces of equipment
are as big, physically, as the missile.

Design, development and pm::lu:::l:inn
responsibility for all these “extra™ 1tems
falls on the shoulders of the prime
systems confractor.

P Building on Wheels—"We started to
build missiles, and wound up in the
trailer business,” said one execuhive

recently.

AVIATION WEEK, April 11, 1935

Ie was looking out over an assembly
fAoor on which t'l..'l.{} parallel lines led
toward the factory doors. Down one
line stood missiles, brightly painted, in
various stages of completion. Down the
other was an enormous assortment of
wheeled vehicles: small trailers, large
trailers, transport hxtures, wheeled dol-
lies, hooded wagons. Fach of these
items had a specihe place in the missile
system; each was a vital link in the final
uptmhml ﬂgklil":t an enemy.

To this contractor, the missile system
was a complete reversal of the conven-
tional aireraft business, where the air-
frame was the biggest end product.
Here was a business where the airframe
was almost subordinate to the rest of the

contract, where wagons and trailers and
|:I"=1jl]L.'1'!'-i Cost more {1-[1].]2“:'1 H]illl L'II}E'II{I'
able mussiles.

This helps explain why an aircraft
company 15 no longer essential to the
development of an air weapon, and
how a company can fall into the role
of a sub contractor to an electronics
firm, a umversity or an automobile
manufacturer.

Ancillaries

There are a half-dozen tvpes of
cquipment that support a missile op-
eration in the field: servicing, handling,
loading, checkout and test, launching
and tmim[]tr
» Factory to Field=Trace a typical
rocket-powered missile from the time
it 15 shipped from the factory until it
cocs on 1ts final mission,

[t is off-loaded from the train, plane
or boat that brings it near the opera-
tional area, and ’rmmimrtui to an as-
semblv and inspection area. After as-
sembly, it is checked out: its avionic
gear Jnd powerplant may be tested
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REPUBLIC mobile servicing unit for liquid oxygen, alcohol and pressurizing gas.

separately, or as part of a complete mis-
sile check with a static fAring.

Next stop is the storage area, where
the massile 15 kept on a ready alert basis.
When the mission i1s ordered, the mis-
sile may require specific adjustments for
the job. Its final fueling and warhead
mstallation are done in separate areas.
There is a Anal checkout, and the mis-
sile is transported to the launcher and

fired.

—
i T =

This multi-step operation has re-
quired about 50 mobile pieces of equip-
ment,

» The Breakdown—Handling equipment
15 probably the least sophisticated of
the lot, and 1s largely composed of
castered hxtures with one or more sup-
port points for the missile components.
There might be one such wheeled fx-
ture for each major component—war-
head, guidance compartment, fuselage

CORPORAL vehicle: transport, launcher, servicer and bulldozer on one set of wheels.

54

HOMNEST JOHN transporter-launcher.

shell, wings or tail, powerplant—plus
one for the entire missile, for a pos-
sible total of six scparate pieces. One
contemporary missile uses 12 of these.

These might or might not also dou-
ble tor transport vehicles in the battery
area.

Servicing equipment is not an unfa-
miliar problem to the airframe manu-
facturer, These items include portable
power supplies with compressed air,
hydraulic fluid, oxygen, electrical power
in various voltages and similar items.
Missiles may require these supplies at
Ligher delivery pressures or under dif-
ferent circumstances than an airplane,
but the basic problems are well-known.,
» Danger Areas—Loading of propellants
into a rocket-propelled missile is greatly
different from wheeling a tank truck
under the wing of an airplane. Separate
trailers for cach propellant component
are used, perhaps plus another for load-
ing fuel !nr the turbine pump drives.
Men working the fuel transter must
have protective clothing, a portable
ficld shower and first-aid equipment,

Here the aircraft company has to de-
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FLY WEATHER-WISE

[ These weather items prepared in consultation with the United States Weather Bureau |

- —®

G5y = 160 Giy =75 ALBANY

It pays to keep a reserve supply of fuel in your tanks. BUFFALO

Flying Time ALB-BUF with wind as obove = Dist, = 220 =2.93 hrs = 2hr 5&m

For instance: You lose more nume flying from A o B against e
b |

a headwind than you regain in the same wind returning -
from B to A. This is because the headwind acts on you longer Flying Time BUF-ALB with wind os above = Dist. = 220 = 1.38 hrs = Thr 2Im

than the tailwind does. G5, 160
The example at right illustrates how you may lose 1hr-6m Still Air Time == Dist, = 220 = 1.83 hrs = 1hr 50m
TAS 110

flying from Albany to Buffalo, but only pick up 27 minutes
returning from Buffalo to Albany with the same wind.

TAS = True Alr Speed GS = Ground Speed

Flying across country on a clear, still might, the nital
formation of grownd fog may often be detected by the
fuzzy, blurred appearance of lights in low spots where
the air is nearing saturation. This may be followed shortly
by dense ground fog lasting undl after sunup in the
morning. Don't get caught too far from an airport when
vou see these signs of fog.

Warning: Lights on bigh ground may not appear blurred,
even though ground fog is forming at lower, damper
spots and will soon spread to these higher elevations.

Best Pair to Get You There

HEN ALOFT it's comforting to know that you have taken
every precaution on the ground before take-off. Selecting

the right aviation fuels and lubricants is mighty important “ground L _
work.” The famous Flying Red Horse aviation products have the . ::'_
approval of every major aircrafe builder...surpass the rigid specifi- Mobllol I
cations of the Army and Navy...have been a first choice among AERO
leading pilots and pioneers since the Wright Brothers. Insist on

Mobilgas Aircrafr and Mobiloil Aero in your plane,

AIRCRAFT
SOCONY-VACUUM OIL CO., INC., and Affibates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP.
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A lﬁﬂ 8 and 6 Channel Systems
for recording analog computer outputs,

or other applications where 1
volt /em sensitivity is usable. com-
plete eight-channel system shown
comprises four Model 150-2000
Dual Channel DC Amplifiers and an
eight-channel Recorder Assembly.
Each Dual-Channel Amplifier is
complete with common power supply.
(The six-channel version is identical,
except for two less galvanometers
and one less Dual- Channel Amplifier.)
Also four channel models.

.I‘-. )
r_

3

e w |« @ =@

Write for catalog material on any
Sanborn 150" Recording System
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CHANNEL 150" SERIES

OSCILLOGRAPHIC RECORDING SYSTEMS

in
addition to

Channel
Models

hese new additions to the *150 family™ follow

the original **150"" design concept which permits
rapid change-over from one set of recording require-
ments 1o another by means of interchangeable,
plug-in type preamplifiers,

The Model 158-53460 eight-channel svstem (upper
left photo) consists of an eight channel recorder
assembly and eight Driver Amplifier-Power Supply
units, To this basic assembly the user adds any
combination of Sanborn 150" plug-in preamplifiers
to meet his requirements. Each channel provides a
4 em deflection,

The six-channel system (156-5460) has the same
basic assembly, except for fwe lesz galvanomelers
and one less Driver Amplifier-Power Supply unit
in each cabinel. Each channel provides a 5 cm
dellection,.

Both systems offer: nine chart speeds (0.25 to
100 mm/sec.); erfended [requency response; im-
proved regulated power supplies; individual stylus
temperature control for each channel; improved
control of input signals by 1, 2, 5, 10, 20, ete.
attenuator ratios: controls for timing, manual and
remote coding,

SANBORN S&~ COMPANY

CAMBRIDGE 39, MASS.

sign three tank trucks and an emergency
vehicle, In one case, an aircraft com-
pany designed a single-unit servicing
vehicle to handle propellant loadings
for an airplane powered by an auxiliary
rocket unit, The truck was about as blg
as a commercial fire engine. This 1s
some indication of the size and com-
plexity of the problem a designer must
tackle.

Rocket powerplants have a unique

problem in the case of an aborted mis-
sion that never gets off the ground:
The fuels must be off-loaded. This re-
quires special equipment for emptying
fuel tanks and purging them, and either
dumping or transtering the off-loaded
fuel to another vehicle. This operation
requires the same safetv equipment as
fueling would.
» Pre-Flight Proof—Design and number
of checkout and test vehicles depends
on the system, according to one con-
tractor, For his missile, there is only
one checkout vehicle, with an assort-
ment of go-no-go techniques that
quickly determine whether or not the
missile i1s ready to go.

The same missile requires three spe-
cial test pieces of test equipment for
the powerplant and seven for the rest of
the weapon.

These items contain all the necessary
check and test functions to prove the
readiness of a missile. They furnish a
way of checking the complete opera-
tional cyele of the missile on simulated
runs from a ready status up to the
launch,

In several of the contemporary mis-
siles, a completely new philosophy of
testing had to be developed, with the
consideration that the system was to
be operated in the field by men without
specialist ratings.

Thus every checkout operation had
to be built around an automatic or
foolproof sequence. This was done with
interlocking sequence switches which
cut the item under test into a circuit
with a simple “good” or “bad" indica-
tion. If the answer came up “good” the
switch could be advanced to the next
position. If “bad” then the switch
could not be advanced until the faulty
item was replaced with a complete
new component,

In the design of the missile system,
the components were developed as
plug-in units, In the event of a mal-
function, there i1s no need to trace cir-
cuits at the held level. Instead, the
faulty unit 1s hauled out and a new one
plugged in with a minimum of delay,
This means one more piece of mobile
equipment: a stockroom of duplicate
components.

In addition to test equipment that
goes into the feld with the missile bat-
tery or squadron, there has to be a com-
plete set of test gear developed to fit
other unique requirements of the fac-
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Eﬂm ... Tte Avibwe e/
WIDEST, MOST SPACIOUS SEAT IN PASSENGER SERVICE !

Ly
ul -

A soon as you see ‘em you'll
agree that TWA’s choice of
TECO seats for their Super G

Connies has resulted in a

wd

fresh-looking, more spacious
.and comfortable seat than
any in passenger service.
We thank TWA for

v £ their cooperation -
whn:h greatly assisted
us to achieve the
exciting, super-
i qualities found in
these TECO

airline seats!

Completely New in Comfort
and Fresh, Smart Styling!

Created especially for TWA in striking colors
and “materidls to harmonize. with the luxu-
rious interior of their Super G i‘iunnle:, TECO
seats and berths contribute, in good meas-
ure, to the ultimate in passenger comfort
found aboard this great TWA fleet.

FREE, ILLUSTRATED CATALOG and specification sheet on many models of TECO

ieats ore availoble now. Write on company letfer-
head 11:_b__ri:¢ciﬂr your copy of this vaeluable infor-

mation.

y
| e

v

Tl o ‘:;-.
g L 2

INC.

kel

2501 NORTH ONTARIO STREET
Burbank . California
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Through the altitude barrier

100
90,0

RE SUIT 7y

N REGULATOR o000

a

50 000

40,000

e = m o e—

30,000

| —— ——

— ———— ——— = -

0

PRESS TO TEST
SUIT-MASK

This new Scott regulator weighs

only 2.14 pounds. It is easily & ..;‘";JHE AT et
mounted with 4 Dzus Fasteners in TTBE- T o ﬁ‘
standard panel space.

Lighter components for lighter aircraft

Military pilots are protected against the dangers of cabin pressure
loss in Strategic Air Command B-52 Bombers equipped with the
new MB-1 Oxygen Regulator. Automatc, fool-proof operation at
deadly altitudes insures a completed mission. This amazing new
regulator is a recent achievement of Scott-Firewel developed in
conjunction with the Air Force Aero Medical Laboratory, It is
designed to meet the requirements of the Air Force Partial Pressure
Suit but may also be used with the Standard A-13A Oxygen Mask.

Write today for complete information.

A
PORTABLE

VALVES
OXYGEN AIRCRAFT | PORTABLE AIRLINE | HYDRAULICS MEDICAL OXYGEN
EQUIPMENT TAIL WHEELS | OXYGEN UNITS | CONTROL WHEELS EQUIPMENT
¢ y . . .
N For complete information write today!

SCOTT AVIATION CORP.

- 275ERIE STREET. LANCASTER, N.Y

EXPORT SOUTHERN OXYGEN CO ., 15 WEST 57tk STREET, NEW YORK 1%, NEW YORK
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tory assembly area and the test hring
site.

General practice with rocket power-
plants is to put them through a proof
run at the factory under static and en-
vironmental test. When the field units
get missiles, they check only the power-
plant functions without an actual fir-
ing.

The first rocket firing after leaving

the factory is the real one, for the mis-
sion. This procedure is possible only
where reliability is excellent; this is the
case for current rocket motors.
» Launching—Missile launchers come in
a wide variety of complexity, from the
fixed underwing racks of some air-to-
air missiles thmugh the multi-missile
storage magazine and racks for the Nike
system.

In some cases. the missile support
during transport and handling becomes
an integral part of the launcher (as in
Nike). In others, the launcher 1s a com-
pletely separate item.

Ground-to-ground missiles require a
simple stand that can be leveled (Cor-
poral) or mobile self-propelled unit ad-
justable in elevation angle and capable
of traveling over the mrfm:‘d terrain of
the battleground (Matador, Honest
John).

Training Aids

Training techniques and equipment
are a major project in the systems con-
tract.

One air-to-surface missile nearing
field use is accompanied by 11 mobi le
trainers, including Eljlmni ﬂ!gllt 51ITI-
lators for the i:n]lutﬁ in the director air-
craft, a missile simulator, synthetic op-
erations trainer and several pieces of
maintenance training aids.

» Simulated Missions—This same proj-
ect used, during its development phases
some modified jet aircraft flying simu-
lated missions with the guidance equip-
ment mounted in the nose of the plane.
These were checkout tests; even these
had trainers for pilot familiarization be-
fore first flights,

The 1111pmt mce of training aids for

maintenance personnel has long been
known in the services and 1i1du'~:t1'§.r The
increased complexity of missile systems
has made imperative an expansion of
training aids to include actual compo-
nents that can be fed simulated faults,
much as unusual situations are fed into
flight simulators for pilot training.
» Buildings, Too—This list of mobile
rzqmpnmnt has not included the amaz-
ing number of buildings or shelters that
have to be provided for operations in
the test area and later in the field.

Command centers for field operations
are usually mn a trailer containing the
launching control panels, presentations
of tracking and guidance systems for
the entire battery, countermeasures
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for improved readability, specify

v | EWIS

LONG

aircraft temperature

@ Standard ANDI10412
cases

@ Scale arc approxi-
mately 250°

@ No auxiliary com-
ponents

@ No vacuum tubes

@ Operate the same as
conventional thermo-
couple type or resist-
ance type tempera-
ture indicators

@ Interchangeable with
conventional temper-
ature indicators, use
standard resistance
bulbs or thermo-
couples and leads

@ Made to Military
Standard Specifications

@ Tested and Approved

S CALLE

indicators

COMPARE the improved readability of these
long scale indicators with these ...

Conventional indicators

Recognizing the need for improved reada-
bility without increasing panel space require-
ments, The Lewis Engineering Company has
developed these completely new Aircraft Tem-
perature Indicators both in the Thermocou-
ple Thermometer type and in the Resistance
Thermometer type.

the LEWIS ENGINEERING COMPANY

naugatuck,

connecticut




TODAY, THE SOLAR MARS airborne auxiliary
power unit is rated at 750 hours between
overhauls — three times initial estimates
when the first Mars APU’s were put in
service in 1953!

On the Douglas C-124C Globemaster,
Mars APU’s have logged more than

On C-124C Glolhwemaster, the Mars APU supplies
power on the pround for cargo londing, engine
starting, ete., as well as providing airborne auxil-
iary and emergency power

Compact Mars APU's require minimum maintenance

Solar gas turbine generators
set new standards
arrborne dependabilaty

40,000 hours of rugged, dependable
service in little more than a year.

These facts demonstrate that gas
turbine driven airborne generator sets
are proven, working realities. Just press
the button —the Mars delivers full load
in seconds, even under adverse temper-
ature conditions.

Add this reliability to the light weight,
compactness, and other Mars advan-
tages —and you have the finest, most
practical airborne generator set yet
developed. We'll be happy to send you
complete data about Mars APU’s, or
other aircraft applications of Solar’s gas
turbine engines.

SOLAR

AIRCRAFT COMPAMNY

AN DIEGD
DES MOIMES

ENGINEERS WANTED. Unlimited opportunities in
Solar's expanding gas turbine program! Write today,
giving your experience, to the address in the coupon.

| This is What
Solar Offers You

When heat, corrosion or difficult

l

specifications are problems, Solar
can help you solve them. Solar spe-
cinlizes in the manufaecture of preci-
sion products from alloys and special
metals for seoere service. Solar's
experience since 1927 is undupli-
cated in this field.

SPECIAL PRODUCTS

Gas Turbines. Solar "“"Mars" 50 hp
engines for auxidiary genevator sels,
ground carts, portable fire pumps;
Solar “Jupiter” 500 hp engines in
varable and constant speed models.

Bellows. “Sola-Flex"# =
bellows and expansion
joints in midny designs
from Y in up to the

world's largest, 28 ft
i diineter.

Controls. Complete control systems
utilizing the ::r'miﬁnfﬂr “Microjet”
principle for control of gas turbines,
jit engines and pneumatic devices.

CONTRACT PRODUCTION

Current orders include aircraft
engine and airframe parts, pneu-
matic ducting, alomic ¢nergy com-
ponents, Customers include the
finest aircraft and industrial com-
panies in the U.S. and Europe,

Plants. In San Diego and Des Moines
(photograph abooe). A total of
1,400,000 =q ft of floor space.
Approximately 5,000 employees.
Annual sales over 365,000,000,

Services. Research, design, develop-
ment and production engineering
staffs. Experienced with all alloy
steels, stainless alloys, super alloys,
and titanium and ity alloys.

Facilities . . . for all types of metal
fabrication — forming, machining,
welding, brazing, casting, coating.
Equipped for prototype, limited or
mass production, Extensive labora-
tories. Complete gquality control,

______ —_——————

INFORMATION

|
For more information regarding I
Solar Gas Turbines |

or any Selar product |

or sereice listed abouve, write I
aolar Aircraft Company, I
Department A-81, I

san Diego 12, California I

—---l--.n—-——————————.—i

controls and similar equipment.

Flach of these many ancillary units i§
considered a non-expendable item, so
that eventually, the aircraft systems
contractor will probably make more
missiles in quantity than trailers.

T'his introduces another complicating
tactor, which is that the auxiliary vehi-
cles are never built in quantity enough
to justify mass production techniques.
So the contractor is faced with a tough
aecision: Should he produce a few items
uneconomically, but under direct con-
trol, or should he subcontract the vehi-
cles and lose some measure of design
and production control?

Logistics

Under the broadest interpretation of
the weapons system concept, the con-
tractor 1s allowed to change accepted
practice within the military service it-
self. He can recommend changes in
squadron or batterv organization, alter
the numbers of specialist ratings re-
quired, suggest curricula for studies.
» Higher FEchelons—One of the first
problems still under consideration is
what to do about maintenance beyond
the ficld level—at the USAF depot level,
for example. Under the current Air
Materiel Command system, prime de-
pots have been designated as mainte-
nance centers for specific tasks—jet
engine overhaul, avionics overhaul, air-
trame modification.

Under a weapons system concept,
this kind of maintenance and overhaul
15 not acceptable. It should all be done
under one roof.

At least one svstems contractor now
15 studving the operation of a missile
depot for USAF as one solution,

There is criticism by contractors

that service supplv channels are not
equipped to handle missile svstems.
Studies of logistic support fall within
the svstems contract, and active meas-
ures are being taken by a couple of the
contractors.
» More Than Meets the Eve—'The con-
tractor who said that he started building
missiles and wound up in the trailer
business was understating his case.

He could also wind up operating a
supplv. and maintenance system, run-
ning a graduate school in propulsion
and electronics, a technical school in
mamtenance of complex assemblies, an
airlitt of test personnel, a publishing
house for technical manuals and engi-
neering changes and a complete test
Tange,

T'he missile he develops and pro-
duces, and the half-hundred specialized
items of mobile equipment that go
along to battle with the missile, are the
new look in aircraft production.

(This 15 the second of three articles
on weapons svstems. The frst, “How
an Air Weapons System is Evolved,”
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appeared Apr. 4, p. 32. The third will
cover the weapons system from the time
of its acceptance by the military to field
operations).

Human Engineering
Course Opens in June

An advanced course in human engi-
neering will be conducted by Dunlap
and Associates, Inc., at their Human
Engineering Institute, during the week
of June 6-10.

The annual session will feature the
design of equipment, products and
workplaces, with special emphasis on
svstems requirements. Advisors will be
assigned to each enrollee for imdividual
guidance during the course, the new
teature in this vear’s study.

Registration fee of $290 includes
texts and handbooks, technical mate-
rials and two evening activities. Dead-
line is May 6. Enrollees for the course
are invited to bring material illustrating
a specific design problem of interest to
them; private conferences will be
scheduled to talk over these mdividual
problems.

Further information is available from
Dr. Martm A. Tolcott, Director,
Human Engineering Institute, Dunlap
and Associates, Inc., 429 Atlantic St..
Stamford, Conn.

| Aerodynamicists

% New subsonic ond supersonic projects
are creating on urgent demond for aero-
dynomicists ot Morthrop Aircraft, Inc.:
America’s first company in the vital devel-
opment, design ond production of all-
weather ond pilotless aircraft.

% |f your training ond experience quali-
ties you for one of these chollenging
assignments, please telephone or wire
callect:

Mr. Robert Ehinger

| Manager of Engineering
Industrial Relations

il MNorthrop Aircraft, Inc.
Hawthorne, Colifornio

% Expense-free Los Angeles interviews
will be arranged for qualified applicants.

NORTHROP AIRCRAFT

INCORPORATED
HAWTHORNE, CALIFORNIA

25 years

of experience
in aviation
built the new

SENSENICH
METAL

PROPELLER

CAA approved
up to 165 HP

TweNTY-FIVE
YEARS of design
and manufacturing
experience in build-
ing 400,000 propel-
lers for light aircraft
—that's the solid
base on which the
new Sensenich
metal propeller was
developed. Its
unusual airfoil sec-
tion, its thorough
vibration survey
and flight testing
results in a metal
propeller of maxi-
mum efficiency and
dependability.

Write today for
the complete facts
on Sensenich’s new
metal propeller—
CAA approved up
to 165 HP.

Dept. W
SENSENICH
CORPORATION

Lancaster, Pa.

Other SENSENICH F'rnpu"uu

SKYBLADE
Controllable— CAA approved up te 165 HP
wooD
Fixed Pitch— CAA approved up to 225 HP
TEST CLUBS

pp to 3000 HP

aensenich PROP SHOP ... Certified Repair Station
for all mokes fixed pitch metal or wood propellers
+ s poensenich, Beech ond Horfzell controllables.
Mognafux, atching, anodizing and plating service
available, Service Hangar on Lancosler Municipal
Airport. Appraved Propeller Repoir Slotion 3528,
Unlimited Closs | and 2 ratings.

Serving the Aircraft Industry
for @ Quarter of a Cenlury



AVIONICS

Sanders Beats Out Top Avionics Firms

By Philip Klass

Nashua, N. H.—Three things mark
Sanders Associates, Inc., as a fast-rising
avionics newcomer that bears close
watching:

e Fast growth—fast even for an industry
where rapid expansion of new com-
panies is almost commonplace.

e Numerous significant new  develop-
ments in a variety of ficlds that wt:luijd
do credit to a firm several times its size.
® Long-range development program for
a highly classified equipment which, if
it “*hits,” could prove as big as the inter-
ceptor fire control program which
launched Hughes Aircraft on  its
meteoric rise. The company scored over
two major avionics firms (Westinghouse
and Bell Telephone Labs), which also
had Phase I study contracts, to get the
Phase 11 hardware contract.

> Fast Rise—[t was less than four vears
ago that a hopeful group of 11 voung
enginecrs, with $75,000 capital raised by
mortgaging homes and life insurance,
set up shop here in the top floors of
a mill (and community) that had been
abandoned by a textile firm.

Todayv the company employvs 350, a
figure expected to rise to 500 by July.
Its current vear's gross sales will run
nearly 55 million, and by 1958 should
go “well over 512 million,” with em-
ployment topping 1,000, a company
official says. -

The frm’s president, Rovden C.
Sanders, Jr., a prolific inventor with
33 patents, is credited with the develop-
ment of FM/CW radar in America.
> Notable Achievements—At the mo-
ment Sanders probably is best known
for its tiny floated rate gyvro, measuring
1 in. in diameter and 2 in. long, and
weighing onlv 3 oz. When first an-
nounced nearlv three vears ago. it was
by far the world's smallest rate gvro, a
distinction it may still hold, although
with more competition. Sanders alse
made news as a participant in the
Navv's Project Tinkertov automatic
factory program. Its contribution was
the adaption of several existing avionic
cquipments to Tinkertov construction
for comparative evaluation of the new
technique. This type of activity is con-
tinuing, and the firm recently received
an order for ““T'inkertoyv-ized” sonobuoys,

New Developments

However, these appear destined to
be overshadowed by developments
spawned during the past several vears

'il-;l-t - f"'

NEW RADAR UNDERGOING TEST atop abandoned textile mill looks out on Nashua, once

famouns for textile industry, but now home for Sanders, fast-rising avionics firm.

and now ready for disclosure, or those
still m process. Some of these, which
hold considerable promise of making
Sanders Associates a well-known name
in the avionics helds, include:

® I'ransistorized low-high altitude radar
altimeter, which reportedly will give the
ligh accuracy of an "M altimeter at low
altitudes and the accuracy of a pulse-
tvpe radar altimeter at high altitudes,
vit will weigh only half as much as the
best FM or pulse-tvpe altimeter now
available. The new APN-93 a USAF-

FLUSH-MOUNTED radar antenna, under

sponsorcd  development, is expected to
weigh only 25 1b., operate up to 50,000
ft. altitude. Sanders beat out 17 other
firms to get the contract.

© Novel airbome radar antenna feed,
which permits the radar to get three
times as many “looks™ at the target
(300 /second) as  conventional  feeds.
1he feed mechanism requires no rotat-
ing joints and is staticallv and dvnamie-
allv balanced, eliminating usnal vibra-
tion problems.

® Plastic rmadar antenna dish which

L | — = — - -

in. thick, for highspeed aircraft, employs
4x4 slotted array. Power divider (r.) uses new photo-etch technigue.
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FOONBILL, ROSEATE, ALLAN D. CRUIKSHANK FROM MATIONAL AUDUBON SOCIETY

: . For a free booklet illustrating 3M Adhesives, Coatings and Sealers at work in the aircraft industry today, write to 3M,
DS’y Department 244, 417 Piquette Avenue, Detroit 2, Michigan. For even faster facts, call in your 3M Field Engineer.

ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY
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Vital link between thought

paces all military and industrial activity

RADIO COMMUNICATION, oldest of the electronic sciences, has
long played an important role in the thought-action process; yet
today it is being called upon for capabilities and performance char-
acteristics far beyond those afforded by the present state of the art,

Such demands stem from the basic importance of advanced com-
munication systems in maintaining American military superiority.

Recognizing this, The Ramo-Wooldridge Corporation is today
engaged in research and development activities leading to the pro-
duction of radio communications systems capable of providing the
infoermation capacity, versatility, range, and reliability necessary to
insure maximum performance of our weapons systems.

And yet the challenge is not all military. It is inevitable that the
application at Ramo-Wooldridge of these advanced modern theories
and new techniques will lead to significant accomplishments in the
field of commercial communications as well.

The Ramo-Wooldridge Corporation

Engineers and physicists
qualified to undertake ad-
vanced work in systems
analysis and engineering,
circuit development, trans-
mitter and receiver engi-
neering, modulator devel-
opment, and propagation
studies are invited to in-
vestigate the opportunities
existing in HF and micro-
wave communications, data
transmission, facsimile, and
allied fields, awaiting them
at Rameo-Wooldridge.

DEPT. AW, 8820 BELLANCA AVENUE; LOS ANGELES 45, CALIFORNIA

HERMETICALLY SEALED printed circuit boards and fush-mounted high-temperature
resistor and capacitor (mounted at left) are new Sanders developments.

Sanders says can be molded more accu-
ratelv than conventional spun alumi-
num or magnesium dishes, giving a
humhi[i‘ht error of + angular mil or E,sq
T'he plastic dish 1s stronger, weighs only
half as much as aluminum and has ap-
proximately 1/6 the moment of mertia.
This reduces drive-motor power require-
ments.
e Midget two-stage solenoid valve,
measuring only 1x1x31 in. and weigh-
ing only 0.7 1b., vet capable of con-
trolling 5 hp. of hvdraulic flow from
an electrical input of only 40 ma. (see
photo, p. 66). Frequency _response re-
portedly is flat to within 3 db. at fre-
quencies out to 100 ¢ps., and the unit
has bult-in chip-clearing protection to
1]11.'_"\ ent ].;'Il'llﬂ]l'llg

The new “bootstrap valve,” as it is
called, is approximately 1/5 the weight
and size of comparable units, and will

sell for 25-50% less, Sanders 5aVS.
® Photo-etched microwave components,

mcluding waveguides, attenuators, hy-

TINKERTOY VERSION OF AMN/APN-22 radar altimeter is one of several equipments

brid junctions and Aush antenna feed
arravs. These new “Tri-Plate” micro-
wave components are considerably
smaller, lighter, and cheaper than con-
ventional components, and offer certain
advantages over competitive photo-
ctched microwave components, ac-
cording to Sanders. These include lower
radiation leakage, lower cost, less micro-
phonies from shock and vibration.

e New magnetron, capable of producing
coherent pulses with an  excitation
power equal to only 1% of the tube's
output, approximately 1% the excitation
previously required for cohering mag-
zics, a Saunders official savs.

To date this has been achieved only
with experimental low-power units.
However, Sanders expects the same can
be applied to very-high-power tubes.
This might enable magnetrons to re-
capture some of the ground lost to
high-power klystron tubes in recent
:'.L'II"\'.
¢ Helicopter hovering device (operating

which Sanders has redesigned to use modular-type construction,

AVIATION WEEK, April 11, 1955

THERE IS
ONLY ONE
PLACE

Where your customers and
prospects come to you . . .

Where you cover the avia-
tion market economically
and effectively .

Where you increase sales
and promote new business . ..

It's the
fourth
International

AVIATION
TRADE SHOW

May 4, 5, 6
69th Regiment Armory

Lexington Ave. at 26 St.
N.Y.C.

Reserve your space now.

Write Dept. N
Aircraft Trade Shows, Inc.
Hotel McAlpin, New York 1, N. Y,
PE 6-5933 Cable: Airshows



TERMINALS

are light enough to fly!

From the very start when Fusite pioneered the
first hermetic terminal that was an interfusion
of glass and steel we aimed at a favorable
weight-to-strength ratio.

Though there have been many improvements
in both designs and materials our basic idea
remains unchanged. Even a terminal which
serves as a structural part (many of ours do)
should not include unnecessary weight., Only
where an actual interfusion of glass and metal
exists can a light formed

stamping be used. ‘:m

We suggest that any her- [—
metically sealed electrical
component that may be
called upon to fly should
have rugged light weight

Fusite Terminals.

it

Send for your FREE copy of our
catalog giving complete informa-
tion of onr extensive line to

Dep’t. M2
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BOOTSTRAP solenoid wvalve for mssile use

can handle 5 hp., has frequency response
of 100 ¢ps., weighs only .7 1b.

om the Doppler radar principle) which
weighs less than 25 1b. Sanders de-
livered the rescarch model less than
four months after receipt of the Navy
contract. Weight of the production
prototvpe, now under construction, will
be only one-third the contract spec
ficure. This 1s partly due to the use ot
Tri-Plate plumbing.

e Flat capacitors and resistors, espe-
cially designed for flush mounting on
printed circuit boards or Project Tinker-
toy module wafers (see photo, p. 65).

Both types of components will be

designed for 150C operation. At pres-
ent, Sanders 15 making the components
by hand, but plans to tool up for pro-
duction during the coming year.
o Hermetically sheathed printed circuit
boards which keep out moisture from
the enclosed printed circuitry and make
it possible to dip-solder both sides with-
out solder sticking to unwanted por-
tions of the circuitry.

The Sanders-developed process con-
sists of bonding thin transparent sheets
of Kel-l" to both sides of an epoxy
resin base board upon which circuits
have been etched. At those points
where solder is desired, it is only neces-
sarv to grind away the thin laver of
Kel-I' (see photo, p. 63).

Although developed onginally for its
own needs, Sanders plans to produce
the hermetically sealed units for other

BUILDING BLOCK construction simplifies
machining of intemal ports and orifices,
makes more compact unit.
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On any new design, it takes a lot of
spadework...a lot of sweating. ..before
plans mature.

It is in those early stages of planning
that Shafer Bearing Engineers, through
research and test experience, can make
valuable suggestions to save your engi-
neering time...save space and weight in
the finalized design...and save expense and

ME@ “'ﬁ;g:‘%': CHAIN gewy company

It takes a lot of spadework

man-hours on production line assembly.

We have done so for many others in the
industry...why don't you ask us to come
in and help sweat out that new design? It
costs you nothing...may save you much.

Call, wire or write: Shafer Bearing
Division, 801 Burlington Ave., Downers
Grove, Ill. In the meanume, write for
new full-color Catalog No. 54.

Double-Row Torque Tube Bearing
...Instant self-alignment always
available....Easy relubrication with-
out disassembly....High radial and
thrust load capacity....Exceprtional
shock-load reserve strength,




Flies farther and flies fasfter

Luxurious 'sound-insulated and
air-conditioned comfort with
greater visibility can be yours in
the Twin-Bonanza. This big
quiet cabin permits more free-
dom and greater vision than
any other plane in its class.
Once you see it you'll agree that
here is a most compelling invita-
tion to relax and enjoy flying at
its 1955 best.

I
TTII1T1111.
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than any other plane Iin the six-place field?

Appearance, performance, comfort, and safety
merit pride of ownership in the Twin-Bonanza,
but careful comparison reveals many more
plus factors that add up to the best buy in its
field — and millions of in-flight miles have
proved its rugged dependability. At full gross
weight. and at only 66.6 per cent power, this
new BEpcHCRAFT cruises at 200 miles per hour.
It has a top speed of 210 miles per hour,

KX ASK ABOUT
BEECHCRAFT'S

NEW EXCLUSIVE
LEASING PLAN.

BOMANTIA

There’s a real travel-thrill in store for you dur-
ing your first ride in this new Twin-Bonanza.,
Here is real airline performance with the ulti-
mate of private air transportation comfort.
Once you see and fly this BIG six-place Twin-
Bonanza vou'll agree that this is flying —
1955 style! With a range up to 1,100 miles,
Chicago to Houston, San Francisco to Denver,
or Detroit to New Orleans can be nonstop trips,

Typical costs, operoting data on reguest from Beech Mrv:r-g-fl : Corp.,
Wichita, Kansas, U. 5. A. — or from any of the following Beech Distributors:
M ilwankee—Anderson Adr Philadelphia—Atlantic Avi- Teterboro and East Boston—

Albugquergue—Cutter-Carr Dallas—]. K. Gray Co., Inc.

Flying S»envice, Inc, I}.‘.]'r'l"l"‘lﬂl‘l—E"IDII Flving
illo— Tradewind Airport Service
AIE:-;I.'_}_ b - ]hnn*r--'hl:r:n!riin Grates
' Aviabon, 1o,
tlanta and Barm imihaem— .
A Southern Alrways Company Houston—J . D. Reed Co., Ine.
Bul:_h-—ihbll:l‘ Aero Sales & Arvronautical Corporation
Service, Inc. Lamnsing—Francis Aviation
'E]"ﬂﬂ'l:ﬂ“'""‘ﬂ_ avwthorme Lantana—Florida Afrmotive,
Flying Serviice Inc,
Chicago—Butler Adrplane Memphis—Memphis Aero
Sales Camp.

Indianapolis —Roscoe Turner

Activities ation Serviee, Ine. Atlantic Aviation Cor.
Nashville—Capitol Air Sales, FPortland—Flhghteralt, Ine. T:'IEI'ER—Tn'pt'hﬂ. Adrcraft

Tewiz, Rochester, Minn—Gopher ales & Service
."ir;‘ Drleans—Magee Aircralt Al:lj;h”n:"l.]:";l i v 5 Tuli;:—Tuhdll Dristributors,
., Ioa, Rochester, N, Y.—Page Air- - _ ;
New York City— Atlantic ways, Ine, }::dﬁd::ﬂi};ﬁ:ﬁ“ﬂmﬁm
Aviation Corparation Salt Lake City—Kemp & Cam any ¥
Oakland—Pacilic Aircraft Keliey Alrservice, Inc, “rll‘:hilr—.ﬂ.i-rcrilnm. 1nc.
Sales Company San Antonic—~Alamo Avi-  Wilmington—Atlantic Avi-
Oklahoma City—Airerafiy- atrom, Ing, ation Service, Inc.
men, Inc. Shreveport—Currey Sanders Youngstown—Youngstown
Omaha—C. J. Abbott & Co. Adreraft Company, Ing. Airways, Ine.

wcraft

BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS
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#Ew |ETOURNEAU 470 70w

MOVES BIG PLANES GENTLY

Smooth electric power — easily con-
trolled — makes the LeTourneau Air
Tow highly effective for towing the
biggest bombers into position. “Easy-
does-it"" starts protect air frames,
equipment, and delicate instruments.

“Tight-Spot Maneuvering™: Electric
drive wheels —steered in pairs— give
the LeTourneau Air Tow unusual
maneuverability for compass swing-
ing on an instrument check, spotting
a bomber in a hangar or on the line,
or dispersing aircraft. Four-wheel
steering permits sharp turning, includ-
ing obliques.

Works On or Off the Apron. Oscillat-

ing axle keeps all wheels on the
ground; big tires provide flotation and

4 Llectrie Wheele
Drive and Steer

traction on smooth concrete, through
mud, or over frozen surfaces.

Dual-direction drive control panels
make the LeTourneau Air Tow easy
to operate forward or backward.
Always has “open window" view of
plane being towed and route ahead.

Other Tow Vehicles Available. [e-
Tourneau Tow units can also be sup-
plied for other unusual, tough han-
dling problems. Like the many other
LeTourneau machines being used
today by the military establishments,
they are powered by Electric Wheels
— a package power system that can
solve Y O UR handling problem —
whether in defense or industry.

For full information contact R. G. LeT ournean, Inc., in Longview,
Texas, specialists in BIG machine dev :Inpmfnl since 1929,

2604 South MacArthur

R.L. [ETOURNEALU |NC

General Office: LONGVIEW, TEXAS

Longview, Texas

MULTIPLE-USE UNIT.
Available as a general-
utility ground-power
unit that’s highly mobile
for instant use. LeTour-

neau gasoline-powered
electric systems supply
current for wheels and
ground power supply.

This versatile Air Tow is
available NOW!

MOLDED PLASTIC radar dish n:p-nrl:l.':ﬂ]}f 15
stronger, lighter, more accurate than conven-
Fiomal S alumunmm dish.

avionics iirms to their mdividual circuit
n:{]nil'{:mmlt::i.

Engineer Ownership

Sanders Associates is an engineer-
cwned and operated business. All the
voting stock is held by management,
consisting of 14 associates, including
Rov Sanders. All but one of the 14,
the assistant treasurer and controller,
15 an engineer. Average age of Sanders’
management 1s about 36,

Ninety percent of the non-voting
stock (which pays the same dividends
as the voting variety) is held by com-
pany employes, according to E. C. Best,
assistant  to the president. (Best, a
former Marine colonel, headed BuAer’s
clectronics division prior to joimming
Sanders.)

Balance of the non-voting stock is

held largely by local Nashua people.
C::-ntnn to Lri]']"p" reports, Sanders has
no large corporate backer.
."‘E:-IT]}‘ Start—Sanders himselt has an
interesting background. While a junior
engineerning student at Rensselaer Poly-
tech in 1938, he conceived the frst
radio (M) altimeter. Sanders took
the idea to what is now the Wright
Air Development Center. The Air
IForce liked the idea, but was reluctant
to give then-precious development
funds to a young -::ngme::nng student,
no matter how ingenious. So the Air
Force contracted with Bell Labs for
the development,

Sanders interested Radio Corp. of
America in the idea, quit SLImﬂI and
joined them. With Navy backing,
Sanders and RCA developed the
APN-1 radio altimeter, which saw wide
use during the war.

» Nucleus Starts to Form—Three of the
men who worked with Sanders in the
APN-1 development were Martin Rich-
mond, William Mercer, and Daniel
Blitz, all now associates in the present
company. Richmond is executive vice
president and head of systems develop-
ment, Mercer is director of rﬂSEﬂrc:h
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HAMILTON AFB REPORTS ..

SCRAMBLE!...When

time 18 scarce and speed
vital . . . G-E motor-
driven power units pro-
vide Air Force alert
hangars with fast, re-
liable starting power,
Sshown 15 an F-B6D
Sabre, equipped with
G-E J-47 jet engine.

GE Ground Power Units operate 2 years
with “No electrical repairs required”

G-E motor-driven units provide reliable ground
power in 325th Fighter Squadron alert hangars

During a scramble, speed depends on flawless perform-
ance by men and machines. For fast, reliable aircraft
starts absolutely essential in an F-86D Sabre jet scram-
ble, the 325th Fighter Squadron at Hamilton AFB,
California, uses G-E Motor-driven ground power units.
For over two years, they've used four G-E units for
starting duty in their alert hangars, and in that time,
**No electrical repairs have been required.”

This is just one example of reliable performance G-E
Ground Power Equipment is providing many Air Force

alert hangars throughout the United States for both
jet and reciprocating engines.

Power for instrument and device checking i1s also
available with G-E 400-cycle Frequency Changer
Packages. Motor-driven units in 265-, 500- and 1000-
amp ratings, plus a-c and d-c generators for engine-
driven or vehicle power units, fill out General Electric’s
complete line.

For further information, contact your nearest G-E
Apparatus Sales Office, or write Section 814-1, DC

Motor and Generator Dept., General Electric Co.,
Erie, Pa.

GENERAL @3 ELECTRIC
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COMPLETE ELECTRICAL TESTING of giant FP5-7 radar search antenna
being made on G.E."s modern pattern test range. This range can test
radiation patterns of all sizes in all standard rodar frequencies and

is the final step in making sure all radar entennas meel operational
parformance requiraments.

PRECISION MECHANICAL INSPECTION te assure the meeting of axact-
ing contour design requirements is being maode here with the aid of
G.E.'s Contour-Checking Tower. Antenna contours up te thirty feet by
forty feet can be checked to within one hundredth of an inch through
the use of this unique facility.

Why G-E precision
antennas can make

your radar systems
more effective

Advanced quality control and testing techniques
enable General Electric to give yvou highly reliable
precision antenna equipment that will help your radar
system give maximum potential range and accurate
return-signal interpretation.

For example, the meeting of precise mechanical
design requirements of radar reflectors is checked to
within one hundredth of an inch by G.E.’s Contour-
Checking Tower. Electrical performance is completely
tested on a modern pattern testing range.

For information on how G.E. can help you with
radar antenna research, development, design, manu-
facturing, and field servicing, contact yvour nearest
G-E Apparatus Sales Office or write for bulletin
GEA-6279. Section 223-1, General Electric Company,
Schenectady 5, N. Y,

Frogress [s Ovr Most Important Froduct
GENERAL @3 ELECTRIC

G-E 5P5-8, one of the first shipboord height-finding and search radar
antennas, hod astigmatic parabaolic reflector which presented difficult
quality contrel problems. High accuracy of construction was main-
tained through the precision inspection afforded by General Electric’s
Contour-Checking Towar.
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G.E. develops a versatile new aircraft motor

CHIEF PROJECT ENGINEER Harvey J. Brown
(seated), Ryvan Industries, Inec., Detroit, dis-
cusses new G-E motor for Ryan Industries'
intervalometer-directed disseminator with G-E
Sales Engineer Hugh Folsom.

to meet rigid specs of Ryan Industries, Inc.

“Recently we required an aircraft motor of extreme
versatility to meet radio-interference, explosion-proof,
and other military specifications on an intervalometer-
directed disseminator we are developing,” says Chief
Project Engineer Harvey J. Brown of Ryan Industries,
Inc. *We took our problem to General Electric because
of their proved ability to produce prototype and pro-
duction models to meet our tight schedules.”

““General Electric engineers developed a new motor
which fully met our needs. And the close teamwork be-
tween our G-E sales engineer and his factory specialists

enabled us to complete our development on time.”

IN SERVING YOU, G-E engineers can draw on unmatched
experience gained in solving this and hundreds of similar
aircraft-motor problems. And they have at their disposal
G.E.'s extensive aircraft-motor development and testing
facilities.

To take full advantage of this extensive engineering
service, contact your local G-E Apparatus Sales Office
early in your planning. And for more information, write
today to Section 704-31, General Electric Company,
Schenectady 5, New York,

Progress s Our Most Important Product

GENERAL @3 ELECTRIC



American Airlines’' flagship unleads at Tulsa, Okla-
homa. As one of the couniry’s largest airlines, heavy
mileage and varying altitudes make fough demands
en electrical equipment. Improved reliability helps

American give better service.

L

ol
-

Part of American Airlines’' overhaoul baose
at Tulsa, Oklahoma, shows DC-& hangar.
G.E. works here with airline's engineers
to improve service life of equipment.

G-E 300-omp generator is prepared for op-
erational check before installation on air-
craft. New brush design can withstand
effects of sea level and high altitude.

- I
*

Siting in co-pilot's seal, American project engineer
removes generator control panel in Convair. Mainienance

is facilitated by eosy removal of generator protective
devices which are grouped in G-.-E load-céenter units.

Convair generator conlrol panel undergoes overhaul in
American's accessory shop. Te further increase elec-
trical system's reliability, all of American's Convairs
are equipped with a G-E generator protective system.

G-E ropresantative discusses generafor in-
stallation with American project engineer.

Average tolal generator life is about 12,000
hours. Some last 18,000 hours.

G-E gircraft representative C. M. Gordon
discusses success of electrical improvemant
program with E. H. Raiguel, Director of
Aircraft Engineering, American Airlines.

.-_'-*—"-.1_-:_-_ T _'l' e
AMERICAN
AR ENEN

GENERATOR SYSTEM LIFE 1007

Power systems on Douglas DC-6’s and Convair 240’s give increased life
hetween overhauls —maintenance time on other G-E components reduced

American Airline engineers, with the help of General
Electric, have increased aircraft generating system life on
their Douglas DC-6's and Convair 240's 1009;. The sys-
tems were installed in 1946. For example, the expected
generator ife between overhauls of 700 hours on the DC-
6's has been boosted to 1800 hours. This increase is the
result of American’s effort to extend its aircraft electrical
component life between overhauls to keep pace with its
engine averhaul schedule,

How equipment life, performance were improved
Longer generator life has been brought about three ways:
(1) Spline wear has been reduced while keeping adequate
damping of torsional vibrations.
(2) Bearing failures have been diminshed by supplying a
special shielded type that will not rotate in its housing.
(3) An entirely new type brush has been developed that
will perform equally well at both high and low altitudes.
The original components such as the reverse current re-
lays and reverse current breakers have given American
long hours of low-maintenance service. In addition, co-
operative efforts between G.E, and American have
resulted in over-all system improvements such as over-
voltage protection at minmimum cost.

How American Saves Dollars

E.H. Raiguel, A.A.'s Dir. of Aircraft Engineering states,
“Reliability and low maintenance cost of G-E aircraft elec-
trical equipment mean dollars to American Airlines.” This
reliability and low maintenance is a result of careful sys-
tems engineering and sound equipment design which have

been brought about by a continuous co-operative effort
among American, G.E., and the airframe manutacturers.

How G.E. Helps American

Early in 1947, American inaugurated service with
Douglas DC-6"s, and later, with Convair 240's. Naturally,
they placed high value on the rehability of their electrical
equipment. G.E. co-operated closely with them and the
airframe builders in working out the details of the system,

This co-operation did not end with the delivery of the
equipment. Since that time, General Electric has been
working continually with American's engineering staff at
Tulsa, Oklahoma, to improve the equipment’s ability to
withstand tougher environmental conditions and varying
operational demands. The success of this program was a
main reason for American specifying G-E equipment on a
new order of DC-6B’s and again last year when they
ordered DC-7’s.
Service Available to You

The story of General Electric’s co-operative improve-
ment program with American is being repeated with many
of today's major U.S. airlines. G-E application and service
engineers are ready to work with you in both design and
development of vour aircraft equipment needs. For further
information, see your nearest G-E Apparatus Sales repre-
sentative. General Electric Co., Schenectady 5, New York,

A10-94
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ABOUT OUR PRECISION

SIACHROY

LUsers of E-P Precision f"i}'urhrn.-: l*nj::rj.' the ||1|;1F:}‘
combination of extreme dependability, high aceu-
racy and low cost. All result from our more than
twenty vears experience in this specialized held.
As the number one manufacturer ol precision
synchros, we suggest . . . with (we hope) pardon-
able |1r'u|1‘ . « - that we ecan EIITI[II:&' the most
{"“,:il_"i-f""[ dnnswer lﬂ Nl r ﬁ\'ﬂ!'l'l:]"l"l l"l"l'Ill:i.l"l"ll'lf"llt:-'-. Linin,
Write., wire or call us for information on standard
anid ,-f.p:'ri.'ll types . . . prirur:—‘. . . . and deliveries,
ECLIPSE-PIONEER DIVISION., BENDIX AVIATION
CORPORATION, TETERBORO. N. J.

*AND WE HAVE MORE OF THEM THAN ANYOME ELSE

 Hilipse- -
Loneer ndlpt”

DIVISION

AVIATION CORFPORATION

Expor! Sales: Bandix Infernational Division, 205 E. 42nd 51, New York
17, N.Y. & West Coasl Office; 117 E. Providencio, Burbank, Calif.

and Blitz is head of commercial de-
velopment.

Following the APN-1, the group de-
veloped the APN-42 radar altimeter, the
APG-6 night fghter radar, and the
APG-17 low-altitude bombing radar.

In 1945, this group of four moved
to Raytheon to work on the Lark mus-
sile. Sanders was manager of Raytheon’s
guided missile and radar division and
the others held top posts in the divi-
sion. At Raytheon, the foursome was
joined by others, including Norman
\Wild (present head of Sanders micro-
wave departinent) and Morton Goulder
(head of special products department).

By 1951, the group had decided to
attempt what manv engineers dream
about—a company of their own. Scrap-
ing together 575,000, Sanders Associ-
ates was formed and moved into the
two top floors of the abandoned mill
in Nashua. The city, hard hit by the
loss of its long-established textile indus-
try, welcomed the new firm.

It is doubtful if even the most op-

timistic Nashuans could foresee that
within four vears, the tiny new enter-
prisc would have expanded so that its
payroll exceeds that of the departed
textile firm.
» Rapid Growth—Within nine months,
the company had developed its minia-
ture rate gyro, a tiny blower for cool-
img avionic equipment and a miniature
solenoid valve, forerunner of the pres-
ent bootstrap model. First year's sales
were $500,000, jumping to $1.5 million
the second year and nearly $3 million in
the third.

On the strength of present and an-
ticipated future needs, Sanders recently
purchased the six-story building in
which it had been a tenant, giving it
a total of 450,000 sq. ft., roughly six
times what it previously occupied. Old
textile machines stored in the lower
floors are now being cleared out prep-

aratory to remodeling for Sanders’
needs.

» Move to Systems Work—From its in-
ittal start in the components feld,
Sanders recently has moved into the
systems and sub-systems business in a
big way.

A vear ago, the company had no
prime systems contracts on its books,
Today, approximately 70% of its cur-
rent billing 15 for prime svstems con-
tracts, according to Best. At present,
most of this is development or proto-
type work.

The only “large-scale” production
at present 1s on mimature rate gyros
(85 per month) and Tinkertoy mod-
ules, Within a couple of years, how-
ever, Best expects that several current
developments will be well along in pro-
duction,

Approximately 459% of Sanders’
prime svstems contracts are with Bu-
Aer, 35% with the Air Force, and the

AVIATION WEEK, April 11, 1955

e Silicone News

FOR DESIGN ENGINEERS

Silicone Paint on Space Heaters
Gives Durable, High Style Finish

The trend to light, natural finish furniture
has created a demand for home heaters
that complement such furniture. To meet
the demand, Duo-Therm of Lansing, Mich-
igan, @ leading manufacturer of space
heaters, offers a “platinum™ finish achieved
by applying an off-white veiling over a
buff colored, modified silicone coating.

Formulated by Glidden Company, the
platinum finish is more durable than any
organic finish. It easily passes Duo-Therm’s
life test of 500 consecutive hours at a sur-
face temperature of at least 450 F. Under
the same test conditions, light colored high
temperature coalings based on organic
resins discolor, criack and flake. The modi-
fied silicone coating shows no deterioration.

To increase customer satisfaction, Duo-
Therm also applies a modified silicone-
aluminum coating to the heat chambers of
most of their heaters. Able to withstand
temperatures in the range of 600 to 900 F,
this silicone finish eliminates the smoking
of organic coated heat chambers when they
are first fired in the user’s home.

Because it does not crack or peel in service,
this modified silicone-aluminum coating is
also applied to the stove body, flue and
stack shield of the new Duo-Therm incin-
erator. The incinerator cover is coated
with a straight silicone-based finish that
withstands temperatures up to 1000 F with
no discoloration or visible deterioration.

Duo-Therm sprays and cures silicone based
coatings with the same equipment they use
to apply organic based paints. Oven times
and temperatures are also the same, rang-
ing from 6 to 12 minutes at maximum
temperatures of 450 F. No. 34

Silicones Reduce Maintenance;

Aid Designersof New Machines

In building a machine to meet high speed
production requirements, the WNational
Dryving Machinery Co. of Philadelphia
makes good use of three Dow Corning
silicone products. Designed to be the
fastest and most efficient festoon-lype tex-
tile dryer and curing oven ever developed,
the fully automatic “Model G™ has an
evaporative capacity of 16,000 pounds of
water per hour. Speeds range up to 160
yvards per minute per strand,

Much of the increased capacity of this
new dryer 15 due to operation at tempera-
tures up to 450 F. But in developing the
unit, National designers found that such
high operating temperatures presented
problems not previously encountered. The
wooden festoon-supporting poles or rollers
used in ovens of this type, splintered and
charred after a few weeks' service. Sim-
ilarly, at 450 F, organic greases have very
limited life and the prospect of frequent
bearing failures in an otherwise expertly
designed machine could not be tolerated.

MNational solved the roller problem by
installing heat resistant, lightweight poles
molded of a silicone resin-mineral com-
position. To prevent any possible moisture
absorption and to provide a betler gripping
surface, the poles are coated with Silastic,
the Dow Corning silicone rubber.

The rollers last indefimitely, but the grip-
ping surface should be renewed after 6 10
12 months” service. MNational furnishes
their customers with a Silastic compound
that is easily applied and cured without
removing the poles from the dryer.

The lubrication problem was easily solved
with Dow Corning 41 Grease. Packed into
the eight flange-tvpe ball bearings in the
conveyor system, this heat-stable silicone
lubricant keeps bearings rolling at maxi-
mum operating temperalures for years
without relubrication.

The selection of Dow Corning 41 was |

based on previous experience with this sili-
cone grease in the bearings of National's

| HR-4 roll dryer. Bearings lubricated with

organic greases and exposed to 450 F in the
HR-4 failed in less than 6 months; 41
Grease has yet to cause a faillure. Neo. 35

Silastic Insulates Inductor Coil in

High Temperature Electronic Unit

Washers fabricated from Silastic®, the Dow
Corning silicone rubber, are major com-
ponents in the new high-Q toreidal inductor
developed by Vector Manufacturing Co.
of Houston. Used to insulate the unit's
doughnut ¢oil from the case, Silastic also
provides a heat-stable resilient cushion
against physical shock., Tests indicate the
Silastic washers retain their original excel-
lent dielectric and physical properties after
prolonged exposure to operaling tempera-
tures of 400 F.

Vector also makes use of the scrap Silastic
left after the washers are stamped from
sheet stock. They use the ground-up scrap
o fll voids within the nductor case.
Firmly packed, the macerated Silastic
further cushions the coil; holds it securely
in position; eliminates the need for support-
ing frames or braces. Because Silastic has
a high order of thermal conductivity, the
washers and packing also help to dissipate
heat generated in the coil. No. 36

T L ny o | i PAT OFF

Revised listing of Silastic Fobricalors nomes
more than 80 rubber companies ready to make
Silastic parts to your specification. No. 37

Design Edition 8

DOW CORNING CORPORATION - Dept. 0304

Midlend, Michigan
Please send me more doloa on numbers:

34 33 b il
NAME
TITLE e
COMPANY -
STREET ———
CITY ZOMNE — STATE

ATLANTA + CHICAGO =+ CLEVELAND -+ DALLAS + DETROIT =+ LOS ANGELES * NEW YORK + WASHINGTON, D. C. (Silver Spring, Md.)

Canada: Dow Corning Silicones Ltd, Toronte;

England: Midland Silicones Ltd, London; France: 5t. Gobain, Paris
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Hovering to high-speed flight:

Lockheed expansion program
offers wide range of
aerodynamics assignments

LOCKHEED

AIRCRAFT CORPORATION

sureans CALIFORNIA

78

Richard Cantrell,
aerodynamicist (left),

Jim Hong, Aerodynamics
Division head (center)

and Irving Litrownik,
aerodynamics engineer and
boundary layver control
specialist, discuss effects of
blowing houndary laver
control on lift increments
and pressure distribution,

Now in o stage of major expansion, the Aerodynamics Division 1s
one of the fastest-growing organizations at Lockheed, with unusual
opportunities for achievement and promotion. Assignments cover
virtually the entire spectrum of aerodynamics endeavor.

The expansion program includes such projects as nuclear
applications to aircraft, extraordinarily high-speed fighters, new
concepts in vertical rising aircraft, advanced versions of trainers
and bombers, turbo-prop and jet transports, and a number of
significant activities. Typical aerodynamics problems are:

1. Estimate improvements in maximum lift of sweptback wings
with Boundary Layer Control for use in future commercial
transports.

g

. Estimate maximum speed and altitude capabilities of advanced
supersonic military designs.

3. Determine ability of vertical rising aircraft to make transition
from horizontal to vertical flight.

4. Estimate direct operating costs of new turbo-prop commercial
transport under wide range of operating conditions.

5. Determine design tail loads on turbo-prop cargo airplane for
all types of engine failure.

6. Determine ability of new trainer to make carrier landings
and catapult take-off.

7. Establish design criteria for auxiliary damping servomechanisms
on future fighters.

8. Optimize approach and landing technique for use on rough,
short fields by rescue aircraft.

Career-minded Aerodynamics Engineers and Aerodynamicists are
invited to participate in this expansion program. Address inquiries
to E. W. Des Lauriers, Dept. A-3-4.

Filof Siston

Chip Shearing
Aechanrser

Controlf#*1

NOVEL BOOTSTRAP VALVE is centered, with no output from either control port, when

balanced signals exist in torque motor (A).

When signal predominates in right side of

maotor (B), armature moves right, opening center port which vents line pressure to second
stage output piston. This moves piston to the right (C) until armature recenters and center
port is closed, simultancously venting line pressure to control port No. 1. When signal is
applied to lett side of torque motor, line pressure is vented to control No. 2.

balance with Army Ordnance.

» Inventive Management—Considering
Sanders” relatively small engineering
staff, numbering around 80, the frm
has undEItJLm an ambitious number
of projects. One partial explanation
for its ability to handle so many: San-
ders management takes an active part
in technical operations. The 14 as-
sociates collectively hold nearly 450
patents.

In these days of high engineering
turnover, Sanders has lost only two en-
gineers -:]unng the past year, according
to Best.

Bootstrap Valve

By means of an ingenious internal
self-nulling (bootstrap) principle, San-
ders has been able to extend the fre-
quency response of high-power two-
stage hydraulic valves out to 100 cps.,
Slmu]fﬂﬂfﬂusl} cutting size, weight and
cost.

The new wvalve, particularly suited

AVIATION WEEK, April 11, 19535

to the control of highspeed aircraft and
missiles, 15 a Sanders-financed develop-
ment.

Early solenoid valves, developed dur-
ng World War 11, were single-stage
-t.li.'_'ln.]Li.'."i in which El{:ctricill signals were
applied to a solenoid whose armature
moved the valve stem, producing a hy-
draulic flow proportional to the input
sipnal.  Because hvdraulic flow forces
reacted against the solenoid armature,
the postwar need for higher hydraulic
power required the use of larger torque
motors with increased armature travel.
This in turn reduced the valve's fre-
quency response.

To get around this limitation, indus-
trv designers came up with a two-stage
valve in which the torque motor arma-
ture was required only to actuate a
small pilot piston, which ported hvdrau-
lic pressure to actuate a second-stage
piston. This controlled the output to
the hydraulic actuator.

As a result, it was possible to build

. @W@@MEEHMEHE

DIRECTIONAL
GYRO

This Directional Gyro incorpo-
rates advances in the art of gyro-
scopics which achieve an unusual
degree of accuracy, and at the
same time extreme ruggedness,
making it ideal for aeroplane and
missile applications where low
drift is required; even under
maximum vibration conditions.

SPECIFICATIONS:

Siza: Diameler § inches
Length 5% inches

Weight: 5.5 lbs.

Drift rate on Scorshy
[excluding earth’s rale)
=6 °f hour maximum

Life: 1000 hours minimum

Potentiometer Pickoff =
resalution 0.18°
linearity 0.1

Induction Motor — 400 cp1, 115 valls

VYibration: Mil E 5272 A Procedure |
extended to 2,000 cps.

Temperature Ronge: — 54" (to <=71°(

Gyromechanisms’ engineering
specialists are available for
consultation on possible ap-
plications, without obligation.

GYROMECHANSNS D

Halesite, Long Island, New York
11941 Wilshire Blvd.,Los Angeles 25, Califernia
L

Designers and producers of precisien pofentiometers,
gyros for all purpeses, and magnetic amplifiers,
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THarion '

LI nNew
S COAXIAL®

design

relay

Actual Size
Weight 1.0 oz,

Very
sensitive,
rugged, reliable.
Hermetically sealed.

Engineering data _for your
application on request.

*Trademark for the basle Marlon marving

cull mechartam. Pajents Peading.

marion electrical instrument co.

419 Canal 5., Manchester, N.H,, U. 5. A,

Maonufocturers of Ruggedized and “"Regular™
Panel Instruments ond Related Proaducts.
coprright 1066 M. E.1. Co.

(R

Save %3 of your
Wire Twisting Costs

ROBINSON
WIRE TWISTERS

reduce safety wiring labor costs
as much as $140 per engine.
Split second twirling action
wires 3 engines in time re-
quired for one by any other
method.

A.;g:ruye;l and used by military
and civilian installations all
over the world.

3-tools-in-1: Pliers ., . Cutters
. . . Twisters, 12 and 9 length,
$20.50 and $19.50 each, FOB
Sacramento,

Unconditional guarantee! Write
for details including specifica-
tions, testimonials and list of
users. RALPH C. ROBINSON
CO., Box 494C, North Sacra-
mento 15, Cali
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TRI-PLATE

CENTER
CONDUCTOR

SHORTING
RIVETS

TRI-FLATE makeup is shown in cotaway of connection to conventional waveguide.,

valves capable of delivering several
horsepower, using smaller torque mo-
tors with reduced armature travel (ap-
proximately =+0.01 in, versus =0.05
im.). and hence to obtain i1mproved
frequency response.

» Built-In Feedback—Recognizing that
even higher frequency response could
be achieved and smaller torque motors
used 1f armature travel could be further
reduced, Sanders engineers sought a
way to make the solenoid motor essen-
tially a pure “force” device instead of
a “force and motion” actuator. This
thev have now achieved by attaching
the solenoid motor to the second-stage
valve, imstead of anchoring it to the
valve housing as in the past (see sketch,
p. 79).

The result is that motion of the
armature relative to its solenoid is
slashed to approximately =0.002 in,,
only 4 that previously required. Even
this tiny displacement exists only mo-
mentarly, until the second-stage valve
responds, re-centering the torque mo-
tors and its armature. The advantages
of this “bootstrap” design include:
® Higher frequency response, which
Sanders expects ultimately may reach
125 eps. in production models.
e Extreme linearity between input sig-
nal and output flow. Maximum devia-
tion 1s 14% of full stroke in prototype
models tested, a hgure which Sanders
hopes to cut to 5% in production.
» Mechanical Features—In addition to
the “bootstrap™ principle, the new San-
ders valve boasts several other interest-
ing features. These include:
® Anti-friction pilot valve which rides
on ball bearings to eliminate sliding
friction between the pilot piston and
second-stage valve sleeve mnormally
caused by side loading on the piston,
This eliminates need for “dither” (high-
frequency electrically excited vibration),
except where extreme positioning ac-
curacy 15 required, Sanders says.
® Chip clearing mechanism, provided
by small ram attached to the pilot pis-
ton (see sketch, p. 79).

If metal chips should get past hy-

draulic  svstem filters, momentarily
causing the pilot piston to bind in a dis-
placed position, the full hydraulic pres-
sure acts against the second-stage valve
piston and the ram with a forece of 110
Ib., shearing off the chips and freeing
the pilot piston, Sanders savs.

® Building block design, in which valve
body is built up from a series of stain-
less steel blocks which are then brazed
together with full surface brazing of
the bodv (see photo, p. 66).

This construction makes it possible
to machine internal orifices and ports,
instead of emploving external drilling
and plugging of passages required in
conventional one-piece body construc-
tion, It also makes it possible to pro-
vide rectangular orifices and ports, for
better linearity. (The torque motor is
completely enclosed in the valve body,
assuring no external leakage.)

Prototype models of the Sanders SA-
14 bootstrap valve will handle a 3
gpm. at 3,000-psi. system pressure (with
1,000-psi. drop across the valve), or
roughly 5 hp., in an envelope measur-
img Ixlx3% . In production models
of the same dimensions, Sanders hopes
to up this capacity to 4 gpm. The firm
also expects that the basic design can
be scaled up to provide a 25-gpm.
valve in a Idx1ix5t-in. package, and
a 200-gpm. unit in a 23x24x9-in. pack-
iigE.

Sperry Gyro and several other firms
already have purchased the new SA-14
for evaluation. In sample quantities,
it sells for $800, but a price of $225
is being quoted in quantities of 1,000
units or more,

Tri-Plate Line

Recently an aircraft manufacturer
faced a tough problem: How to fit the
>-in-deep RF head of a radar alti-
meter into the very thin wing of a new
fighter,

Sanders came up with the solution
by redesigning, to substitute its new
T'ni-Plate for conventional microwave
plumbing. This cut RF head depth
from 5 to 3 in., enabling it to fit into
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with Deutsch quick=-disconnect
|

Just pull. .. no twisting or turning

To connect, you pull the coupling ring back ... engage the
plug with the receptacle. ., .release. The coupling ring springs
forward to lock the connection . .. no safety wiring needed.
To disconnect, simply pull on the knurled coupling,

precision
production

Pin contacts are
machined from high
conductivity copper
allay under the
close supervision of
experienced scraw

Ideal for ﬂpp]ic-atinns where equipment requires frequent re-
machine operators.

moval, repair or replacement. .. installation in eramped or
inaccessible quarters . .. fast action, such as on gun firing
systems and ammunition feeders...or for use in extreme

climate conditions.

The Deutsch Quick-Disconnect uses standard AN inserts . . .
fulfills operational requirements of all AN type connector
applications. Available in straight and 90% elbow plugs,
through-wall and square flange box mounting receptacles.
For complete information on construction features and sizes,

rigid
inspection
High quality of
Deutsch conneclors
results from rigid
guality contral,

employing the best
technigues and

write for bulletin AWD-1 today. \
. equipment.

Owver 175 tvpes of AN connectors

stockpiled as complete assemblies

N oW you can gel AN connectors when Vot need them, With

the Deutsch {'.'cﬂlI[‘.'uH_"-"*i extensive manufacturing and stock-

|:|i]i1i;_' facilities, chances are the connectors you want will be

available for immediate delivery from stock. These connectors E'ﬂ‘eﬂs"rﬁﬁ
' stockpiling

Deutsch connectors
are given a final
mating test and then
stockpiled to make
possible immediate
delivery of many
sizes and types.

meet all requirements of latest issue of MIL-C-3015 r-.11:-|_'i'1i-
cationn. Write for bulletin AWN-1 now!...tor details on sizes.
comtact arranvements and construction teatures ol Deutsch

AN commectors,

---------------------------------------------------------------

® = ¥

e
ELECTRICAL CONMECTORS - FITTINGS « CLAMPS / BLIND RIVETS
HYDRAULIC FITTINGS / INDUSTRIAL FITTINGS / GAS VALVES

7000 AVALON BLVD.

THE DEUTSCH CO.

LOS ANGELES 3, CALIF.

---------------------------------------------------------------



SAGINAW ANNOUNCES:

A REVOLUTIONARY “"FIRST”—THE
WORLD’S ONLY BALL BEARING

SPLINE"!

New Saginaw b/b Spline makes
all ordinary splines obsolete!

By applying the flight-proved principle
of the recirculating rolling ball (already
made famous by the Safety b/b Serew),
Saginaw has revolutionized spline design!
The new Safety b/b Spline is so far supe-
rior to any spline ever before huilt that
aircraft enginecrs are adopting it with
open arms—particularly for landing gear
applications, where it's a "natural™,
In any application where column
length must change under torque load,
the Safety b/b Spline offers unprece-

dented freedom from sp]inu restrictions,

AVAILAEBLE IN ALMOST ANY SIZE
Every Safety b/b Spline iz individually
engineered for its particular application,
with the wealth of know-how that only
Saginaw, the pioneer, can offer, Our en-
gineers are ready and eager to help you,

WHAT IT IS AND HOW IT WORKS:

e

Let®s start with the Tamiliar
principle that there's far
less friction in rolling than
in sliding, The average co-
efMicient of [riction of the
gliding spline is .2—while
that of the ball/bearing
spline is only (05,

By applving this principle,
the Safety b/h ."‘;FJI-HF_' radi-
cally imereases the efliciency
of transnintting or restrain-
ing high torque loads. In-
stead of sliding sgainast each
ather, the mating surfaves
glide on culhing balls.

The steel balls recieculite
in closed cirouits formed by
mating lungitudinal race-
wavs gpaced around the eir-
cumflerence of both the
inner and outer aplines. Ball
guidea return the balls to
their starting puoint.

HOW THE Safety b/b Spline
CAN HELP SOLVE YOUR AIR-
CRAFTACTUATION PROBLEMS

The Safety b/l Spline offers great ad-
vantages over the conventional *secis-
gors” unit in landing pears.

The coeflicient of friction of the Safety
b/b Spline is approximately H) times
better than that of the conventional
spline, It can be fitted with integral
gears, cluteh dogs, bearing and
sprocket seats or other attachments
for use with electrical, hvdraulic or
pneumatic units—forming a unit with
tremendouns advantages for the air-
craft engineer. It can enable yvou to:
ACHIEVE THE “IMPOSSIBLE" —
By reducing weight and space require-
ments, the Safetyh /b Spline permitz en-
ginecring designs hitherto impractical,
INCREASE DEPENDAEBILITY —
Greatly decreased friction means less
wear—longer life —safer, more de-
pendable operation is assured.

SEND FOR FULL DETAILS TODAY!

Making Tri-Plate

To form Trn-Plate, Sanders photo-
etches away portions from one side
of a copper-clad Teflon-glass laminate,
leaving a copper strip conductor on one
side, the complete copper plate (ground
plane) on the other. At this interim
stage, it resembles FTL's Microstrip
| in appearance.

The next step is to place two identi- |
cal (mirror image) pieces together so
that the two copper strip conductors
effectively become a single conductor
sandwiched between the dielectric and
two outside copper ground planes.

The two pieces are fastened together
with rivets, which also function as short-
ing pins to maintain the bwo outer sur-
faces at the same potential.

I |

the wing. Even greater size reduction
would have been possible except for
limits imposed by the magnetron and
associated components, according to
Norman Wild, head of Sanders’ micro-
wave group.

Like previouslv announced photo-
etched microwave plumbing and com-
ponents made by Federal Telecom-
munications Lab  (Microstrip) and
Airbomme Instruments Lab (Stripline),
Sanders Tri-Plate offers considerable
saving in size, weight and cost over
conventional microwave plumbmg in
many applications.

However, Sanders naturally believes
that its 'Tri-Plate offers certamn ad-
vantages over the I'TL and AIL de-
S1ZNS.
> Variety of Components—The Tri-
Plate fabrication techniques can be ap-
plied to a variety of microwave com-
ponents, including waveguide, hybrid
junctions and directional couplers, var-
iable and fixed attenuators, single and
double-stub tuners, and even to the
new ferrite gyrators and resonators (see
photos, pp. 83, 84).

One of the most significant applica-
tions for Tri-Plate is in the construction
of compact antennas for flush mount-
ing on highspeed aircraft. Sanders has
constructed one X-band Tri-Plate 4x4
slot array antenna which measures
only &-in. thick (photo, p. 62).

Using photo-etch techniques, it is
relatively easy and inexpensive to fabri-
cate a slot array with dividers which

with FTL’s Microstrip, Wild says.
(FTL says it can provide a shield for
its Microstrip which restricts radiation.)
This makes it possible to run several
T'ri-Plate lines close to one another, per-
mitting more compact equipment de-
sign. Sanders tests at 4,200 mc. show
that cross coupling between two parallel
strips of Tri-Plate is down 15 db. when
the two are separated by % in., 70 db.
when the separation i1s § 1n.

e Conventional measurement  tech-
niques. Unlike Microstrip, where spe-
cial techniques are usually employed
to make VSWR and phase measure-
ments because of stray radiation leak-
age, Tri-Plate characteristics can be
obtained using conventional slotted
line techniques, Wild savs,

> Slightly Higher Losses—Using a Tef-
lon-glass laminate, Tri-Plate losses will
run about twice those of Microstrp,
according to fhgures provided by the
two comparnes.

At 5,000 me. Microstrip attenuation
is 0.33 db./ft., compared to 0.8 db./ft.
for Tri-Plate. At 9,000 me., the hgures
are 0.60 vs. 1.35 db./ft. However, be-
cause of the extremely compact con-
struction made possible by photo-etched
plumbing, total system losses are rela-
tively low for both tvpes in many ap-
plications.

AlL's Stripline, consisting of a sup-
ported conductor operating in air be-
tween two metal ground planes, has
lower losses than either Microstnp or
Tri-Plate. However, it 15 more costly
to fabricate. Added disadvantage, ac-
cording to Wild, 15 that AIL’s line 1s
less rigid than Tri-Plate, hence more
subject to vibration-caused microphon-
ism in both aircraft and in missile appli-
cations.

Wild points out that etching the
center conductor on both dielectric
plates in the Tri-Plate line (instead of
on only one), makes it relatively in-
sensitive to clamping pressure of the
securing rivets. A separation of as
much as & in. is possible without any
observable change in VSWR and with
less than 15 degrees phase shitt, Wild
reports.

Like Microstrip, Tri-Plate has com-
patatively broad band characteristics.
For example, a new variable attenu-

i
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FLOATS

{(Canada), give the Beaver (L-20) similar

flexibility.
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_ Standard Edo seaplane floats also readily
installed on Piper Tri-Pacer, Super Cub,

Cessna 170, and many other types. This vear

"‘-..__

fiy floats! See vour dealer or write for Edo

floar brochure.

FLY ANYWHERE YOU WISH...
a

_Mn-dei EE?'S with smooth handling
quadricycle landing gear are installable on
any Cessna 180, give vou unmatched ualicy,

landing areas are yours with new Edoamphib-
Edo Model 4580's, modified by de Havilland

Thousands of airpores, millions of water
1ous Aoars perfected afrer 20 vears develop-

ment.

rovide equal in-phase power to all
Mew Sofely b/b Spline Bullelin includes design data IJ < dE q I P 1 1
to focilitote your preliminary plonning. Just write on slots.

YRR S A HMEIR oy » Tri-Plate Advantages—Although Tn-
Plate costs slightly more to fabricate
than FTL’'s Microstrip, Sanders claims
advantages which it believes more than
outweigh this factor:

e No radiation leakage. The enclosed

nature of Tri-Plate eliminates the prob- TRI-PLATE hybrid ring (r) is much
lem of radiation leakage encountered smaller than conventional component.

afety
o Sutine . J) AUV

STEERING GEAR DIVISION » GENERAL MOTORS CORPORATION e Saginow, Michigon
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Proved in Service on
J-57, J-71, T-34 & T-56

84

Easy
AIR STARTS

ctl LOW COST

CHOOSE SPRAGUE GROUND AIR SUPPLY
UNITS FOR THEIR MANY OUTSTANDING
ADVANTAGES:

LOWER INITIAL COST—They cost less ta be-
gin with and maintenance cost is lower,

SIMPLICITY OF CONTROL — Single Switch
Contral may be operated either by pilot or
ground operator,

SPEEDIER MAINTENANCE —When service is
needed, you do not have to consult the fac-
tory., Components are always readily available
commercially,

STANDARD POWER PLANTS —Engines are
standard produetion units. Can be serviced
by any automobile mechanic.

LONG SERVICE LIFE — Built for years of

rugged field service. No need to go into
frequent overhauls.

OTHER MODELS — Similar units with varied
outputs available. Write for information,
furnishing us details of your specific
requirements.

SPRAGUE

i e e

1144 W. 135th Street, Gardena, California

Model 5-370

......
........

|
-

Medel 5-570A
Trailer Type

Sprague S-5T70 Series units
are equipped with internal
combustion engines and two-
stage rotary compressors.
Now furnishing quick, quiet
starts for J-57, J-T1, T-34
and T-56.

TRI-PLATE wvariable attenmator 15 broad-

band, lightweight, low-cost pad.

ator emploving Tri-Plate construction,
which Sanders recently put on the mar-
ket, can be operated as a calibrated pad
at 3, 4, and 5 kme. With an error of
no more than 2 db. (photo abave).

[t can be operated as an uncalibrated
pad over the frequency range of 1 to
6 kme. The unit is extremely light,
compact, and low priced.

Wild reports that Sanders has com-
pletely explored Tri-Plate techniques at
frequencies up to 6 kme., and current
work at X-band should extend this
range. In addition to applying Tr-Plate
to its own microwave equipment de-
velopments, Sanders is anxious to take
on outside work in this held.

Sanders” Tri-Plate development pro-
oram, originally sponsored by Navy
Bureau of Aeronautics (Industrial Plan-
ning Division) and National Bureau
of Standards, is being sponsored by
USAF’s Cambridge Research Center.

New Silicon Diode

Operates Up to 150C

Several new high-temperature silicon
and germanium diodes and power rec-
tifiers have been announced recently by
two manufacturers. The new semicon-
ductors include:

e Silicon junction diodes, suitable for
operation up to 150C, with extremely
high forward conductance and nverse
resistance, are available 1n several types.
One, the 1N138B, is rated 40 ma. at
+1 volt. Others, with inverse ratings
up to 300v are available also from
Transitron Electronic Corp. Company
also is producing a line of silicon power
rectihers capable of delivering rated
power at 125C. Company's address 13
Melrose 76, Mass.

e Germanium diodes in three new
tvpes, 1IN265, 1N266 and 1N2167, can
be operated at temperatures ranging
from —60C to 100C, according to
manufacturer. The 1N267 1s rated at
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...the control panel 15 his desk. The high,
thin air above the earth surrounds his cock-
pit office. He's a young, alert Navy pilot on
a night mission...exploring the vast fringes
of space with a swiftness measured by the
speed of sound.

You can feel his confidence. Both in his air-

craft and in himself. It's a sureness born of

$70,000 worth of thorough Air Navy Train-
ing...born of knowing he's ranked with
the world’s best fliers.

CHANCE

PN COOR O R AT E D

Lxecutive training at 40,000 feet...

He's been taught by experts. Taught to live
by strict Navy rules of safety and common
sense. He's learned to bear responsibility
and authority. He's proved his executive
potential by earning his envied wings of
MNavy gold.

The world watches the man who makes the
grade as a Navy flier. As a career officer or
in private life, he's looked to for leadership.
There is no finer preparation for your future
than training in the New Air Navy.

HGHT ATROCRAFIT

o4 L LAS, TEXAS

DESIGNER AND BUILDER OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917

. . G S S e e e SN N D N T SN N NN N N S .

e e e S T S I EEED BT T T I I EET T EE T N B . —

Now is the time o
act! If you are [8-25,
and single, visit vour
nearesi Naval Air
Sration, or fill in the
caupon and send 1o

NAVCAD, Washingron 25, D, C.
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|
Gentlemen: 1 want to be a Navy flier, :
Please send me the complete story on |
MNaval Aviauon and thequahiications |
| must meet lor Flight Training. 1 |
understand | am under no obligation. :
|

|

[

|

|

|

I

|

|

|

Name

Address —

City_______ Zone ____Srare

[ yvears old.

____________________ il
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FOURTH OPERATION — Six cutters are
spaced according to specifications {(four
chamfering angles and two 125 for the
deep slots).

H.S.S. milling cutters

remove 44 cu.n. chrome=moly in 40 v

At FARMINGDALE, LONG ISLAND, Liberty Prodiucts
Corporation, achieve outstanding results on a com-
plicated profile milling job using OK Tool high speed
steel inserted blade milling cutters. A gang set-up of
standard interlocking alternate angle, half-side and
special chamfer mills take out 44 cubiec inches of
metal in the fast time — for finish milling — of better
than one cubie inch per minute.

¢ Three plates, 33 x 8-x 135, chrome-molybdenum
steel, are solidly bolted together using pilot pins to

spot locations. The job i1s completed in four opera-
tions as shown in the photographs. Number three
Kearney & Trecker milling machines are used and
the total time for all operations is 120 minutes, an
average of 40 minutes per plate. Tolerances are held
to plus or minus .005 inches.

€ This is another instance where high efficiency and
economy are gained by correct job analysis and good
judgment in the use of modern milling cutters on
modern milling machines.

FIRST OPERATION — Seven alternate angle culters
{four Bs and three 7s) make a two-step cul through
ihree chrome-moly plates boited together.

Write for OK Tool Catalogs

SECOND OPERATION — Six alternate angle cutters
{one 10, three Bs and two &35) are gang mountied Lo
make this three-step cut.

THIRD OPERATION — Five chamfer milling cutlters
(three 75 and two 10s) miter more slols made oa
prévious operations.

"MODERN MILLING CUTTERS FOR MODERN MILLING MACHINES™
“"AMERICA'S FIRST SYSTEM OF SINGLE POINT TOOLS"™

THE OK TOOL COMPANY, INC., Milford, New Hampshire
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4 ma. (min.) at +1 volt, 0.04 ma. at
—10v, with 20v d.c. maximum nverse
voltage, at 85C. Units measure 0.23
in, in diameter ¥ 0.47 in. long. Bul-
letin ER-191A gives application data.
Intemational Rectiher Corp., 1521 E.
Grand Ave., El Segundo, Calif.

Traveling-Wave Tube
Tips Scales at 4 1b.

A mew small lightweight S-band
traveling-wave tube, which weighs only
four pounds including solenoid, is one
of several recently announced micro-
wave devices.

The new TW tube, Model SL24-
10M, reportedly has a 35 db. gain, 10
mw. output over the 2-4 kme. band.
Both dispersive and non-dispersive
tubes are available in packages measur-
mg 1+ . dia. x 15 in. long, including
solenoid. Manufacturer 15 Stanford
Laboratories Co., 1610 Broadway, Red-
wood City, Calif.

Other new microwave components:
e Miniature IF radar amplifiers, in-
corporating low-noise front ends, meas-
ura only Ei in. x 3 in. X 3 in. and weigh
1 Ib. Specification for typical IF ampli-
aer is: 20 to 100 mc. center frequency,
2 to 12 me. bandwidth, up to 120 db.
gam, 100 db. or greater automatic
and/or manual gain control, better than
2 db. noise figure. Amplifiers report-
edly will operate between —65C and
100C, and under 30G shock and 10G
vibration,

Manufacturer: RS Electronics Corp.,
435 Portage Ave., Palo Alto, Calif.

e Miniature broadband co-axial switch,
permits switching of four circuits by
remote control. New SP4T units are
available in models for frequencies up
through X-band, have 10 millisecond
actuating time, weigh 12 oz., measure

RS ELECTRONICS' tiny IF amplifier.
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3x34x2}in. Ambient operating range
is —65F to 225F. Actuator power rat-
ing is 18 to 30 v.d.c.

Manufacturer: Transco  Products,
Inc., 12210 Nebraska Ave., Los Angeles
25, Calif.

e Low attenuation delay line, Model
DL 0600-03/120 has a d.c. attenuation
of 0.4 db. for a 36 microsecond delay
and a 0.36 us rise time. Unit is a 120
section lumped constant delay line
which can be supplied with taps every
0.3 ps. Delay tolerance reportedly is
3%, characteristic impedence is 600
oms, tap capacity is 400 mmfd., and
spurious reflection less than 3%. Size
is 133 x 3 x 14 in. Unit is designed for

operation at temperatures of —55C and
125C, but special units with drift of less
than 20 ppm./deg. C can be supplied
for operation between —65C and 150C.
Manufacturer: Epsco Inc., 585 Com-
monwealth Ave., Boston 15, Mass.

Radio Station Signal
Gives Position Fix

A mnew radio intersection has been
established near Rhinelander, Wis. by
North Central Airlines to facilitate
straight-in approaches to the town’s
airport during instrument weather.

The radio fx, called Shalbreck Inter-

1
i

BOOTS NEWEST PLATE-LOK?¥*

STRONGEST . . . LIGHTEST

) A new, light weight series of Boots PLATE-

Lok ... miniature, self-locking anchor nuts
(fixed or floating) designed to meet MIL-
N-25027 specifications. PLATE-LOK fas-
teners are a proven development by Boots,

pioneers in minature plate nuts since 1942,

i
' PLATE-LOK'S @) triangular locking
design provides consistent centering of

screw or bolt, its spring steel construction

assures highest tensile strength and light-
est weight plus infinite reuseability.

) The new PLATE-LOK is another first by
Boots. Its development traces back to Boots
TRI-LOK hexagon nuts, known for unfailing
service since 1945. Consult Boots on all
self-locking nut requirements.

*Patented. Patents pending.

BOOTS

-

529 NEWTOWN TURNPIKE

AIRCRAFT NUT CORPORATION

NORWALK, CONNECTICUT
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dicater light combinations *
Relays * Aircraft ond
Electrical Equipment

Assemblies
HETHERINGTON
SHARON HILL, PA.
West Coost Division: B568 W. WASHINGTON BLVD.
CULVER CITY, CALIF.
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section, will be the nation’s first airline
navigation hx using the signal of a stand-
ard radio broadcast station, says INorth
Central. The airhine is awaiting Civil
Aeronautics Administration approval.

The intersection, 4.2 miles southeast
of the town’s airfield, is made by the
airport’s homing beam and signals from
Rhinelander’'s radio station, WOBT,
which intersect at an angle of 50 deg.
A pilot, homing in on the beam (330-
deg. heading), can tell that he is 4.2
miles from the field when his radio com-
pass, tuned to WOB'T, shows a 50 deg.
scparation. He then initiates his let-
down from the 1,200-ft. altitude at
which he was flying.

North Central hopes that with estab-
lishment of the Shalbreck intersection,
CAA will lower limits at Rhinelander
Airport from its present 700-ft. mini-
mum to a 400-ft, minimum and allow
straight-in approaches instead of the
currently executed lengthy procedure
turns during IFR landings.

FILTER CENTER

» Britain Adopts ARC-52—Navy's new
UHF transceiver, the ANJARC-52 de-
veloped by Collins Radio Co., has been
adopted for use in all future British
military aircraft, according to reliable
reports. Equipment will be made in
Britain by Plessey International, Ltd.
[taly presently is undecided whether
to adopt the ARC-52 or USAF’'s ARC-
54, developed by RCA (AW July 26,
1984, . H),

» Transponder Beacon Symposium —
Air Navigation Development Board is
sponsoring a symposium on the new
civil radar transponder beacons May
158-19 in Washington to acquaint in-
terested avionics manufacturers with
technical problems involved in the de-
sign of suitable equipment.

> USAF Secks Transformer Automation
—Air Force is awaiting industry bids for
the construction of a small automatic
factory facility for manufacturing
transformers, presumably using the
slice-coil  technique developed by
Sylvania Electric (AW June 14, 1954,
p. 68).

» Wescon Seeks Authors—The Western
Electronics Convention, slated for Aug,
24-26 at San Francisco, is seeking
authors to give technical papers. Inter-
ested persons should submit a 200-word
abstract together with either a 2,000-
word summary or the complete text to
Dr. Wm. A. Edson, Chairman of the
Technical Program Committee, c¢/o
General Electric Microwave Lab, Palo
Alto, Calif. Closing date, May 1. —PK
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ACCO, onginators of Preformed cable
and strand, swaged terminals for air-
craft cable use and many other im-
portant firsts in the aircraft cable
industry, announces the development
of a new non-magnetic aircraft cable
to eliminate another of the problems
that have plagued aircraft designers
for years. The new cable, named
"NO-MAG," has these characteristics:

Non-Magnetic Properties ...
“"NO-MAG" cable is made from type
305 stainless steel. This steel remains
non-magnetic after severe cold work-
ing —in contrast to standard stain-
less steel aircraft cable which shows
a pronounced increase in magnetism
after swaging, wire drawing or other
cold working operations.

This non-magnetic property of new
“NO-MAG" cable eliminates the pos-
sibility of instrument interference
caused by cable magnetism.

Corrosion Resistance...New
"NO-MAG" cables have corrosion
resistant qualities similar to, but
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Eliminates Instrument Interference!

slightly better than, cables made of ""NO-MAG" cable shows greater abra-

standard stainless steel.

Good Thermal Characteristics. ..
The thermal expansion characteris-
tics of new "NO-MAG' cable are much
closer than those of standard stain-
less steel or carbon steel cables to the
characteristics of aluminum alloys
used in making aircraft. This greatly
simplifies maintaining cable tension
under variouschangesintemperature.

High Fatigue Resistance. Preformed
construction and careful processing
give new "NO-MAG" cable high fa-
tigue resistance, as established in ex-
tensive testing procedures.

High Abrasion Resistance ... New

sion resistance than standard stain-
less steel aircraft cables.

Tensile Strength, while lower than
that of stainless and carbon steel, is
sufficient to enable replacing these,
size for size, with ""NO-MAG’ on many
applications where the characteris-
tics of "NO-MAG'" are required.

Use with Swaged Terminals . ..
Swaged terminals can be applied to
standard AN dimensions.

Complete Range of Sizes, Con-
structions. New "NO-MAG'' cable 15
furnished in sizes from 4" to 1" in all
of the constructions found most de-

sirable for aircraft use.

Get the complete story on this new technical development for the
aircraft industry. Write today to Detroit office.

Automotive and Aircraft Division

AMERICAN CHAIN & CABLE

601 Stephenson Building, Detroit 2
2216 So. Garfield St., Los Angeles 22 = Bridgeport 2, Conn,
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NEW AVIATION PRODUCTS

l};_u Man ﬁnrks Airline Stair

Flightstair, Jr., is a one-man-operated,
1,500-1b. airline pasenger boarding stair
with an §-in. adjustable platform range.

Steps, step stringer and platform are
an integral, formed and welded steel
plate unit, Design is said to conform
to recommendations of the National
Safety Council pertaining to stairways.

Hand pump actuates two cylinders
to raise the platform. Stair and plat-
form rotate slightly about pivot pins
just above the bottom step. Maximum
deflection from horizontal 15 1} deg.

Phelps Manufacturing Co., Van
Nuys, Calif.

Magnetic Tester Is Portable

A new portable magnetic particle in-
spection kit that weighs only 11 Ib.
and requires no current, makes 1t
possible to investigate part failure in
service or inspect parts during manufac-
ture.

Purchasers of the device include
Hiller Helicopters, Inc.,, Palo Alto,
Calif. and Spartan Aircraft Co., Tulsa,
Okla.

90

The SempulN detector is a perma-
nent magnet with ball pivots and a
number of self-adjusting magnetic pins
to give good contact on the part being
checked. The device is placed in con-
tact with the component being in-
spected and the part is sprayed with
iron-oxide solution or magnetic powder,
which comes with the kit. Where the
particles gather on the surface, flaws
are indicated.

The kit includes a check piece with
known surface and subsurface flaws of
various depths to determine whether
the unit needs remagnetization. The
set comes in an 83x5x6-in. carrying case.

Rice-Peterson Sales, Inc., P.O. Box
1114, Palo Alto, Calif,

IHydrauIic Motors Weigh 6-T Lb.

Lightweight hydraulic motors, de-
veloping 9.7 hp. and 14.6 hp. and
shaft speeds to 4,000 rpm. and pres-
sures of 3,000 psi., have particular ap-
plication to aircraft and missiles, the
manufacturer reports.  The models
are designed to MIL-M-7997, and
weigh from 6 to 7 1b.

Nine axial pistons operate against an
inclined hydraulically balanced thrust
plate. Shaft is supported by anti-fric-
tion bearings to provide a dynamically
stiff drive to a rotating barrel contain-
ing the pistons. Low moment of in-
ertin permits fast reversing.

United Hydraulics, Inc., 110 Terrell
Court, Dayton 7, Ohio.

Tiny Hardware for Electronics

Miniature precision hardware spe-
cially designed for electronic, printed
circuit and instrument apphcations in-
cludes gold-plated evelets and rivets to
climinate the problem of metal splatter
when these parts are set, the maker
states.

[tems also mclude instrument screws
and instrument splhit lock washers.
Screws are cadmium-plated to military
specs.

Circon Component Co., 17544 Ray-
mer St., Northbridge, Calif.

Miller Has High Feed Rate

High rates of work table feed and
wide range of spindle speeds make new
Ekstrom, Carlson No. 5VA Vertimil
particularly adaptable for milling of air-
craft aluminum allov parts, the manu-
facturer states.

Cross and longitudinal table feed
ranges are from 0.250 to 100 m./min.
in two stages, continuously variable in
each stage; vertical table speed range is
from 0.70 to 38.5/min. Spindle speed
range 15 from 72 to 2,450 rpm. using
the 25-hp. spindle drive motor.

Maximum vertical throat clearance 1s
19.5 m. and minimum and maximum
distances from spindle to base column
are 8 and 30 in. respectively. Work ta-
ble is 29 in. long and has a 13-in. cross-

feed. Table will tilt 30 deg, toward
or away from the operation.

Fkstrom, Carlson & Co., Rockford,
111,

Rivet Cooler Holds 50 Cans

New 5-cu. ft. rivet cooler for aircraft
use has room for 90 fastener cannisters.
The cooler operates efficiently at a tem-
perature of minus 30F, the manufac-
turer reports.

Model RS5Z503 has lifetime-oiled
}-hp. hermetic compressor with fan-
cooled condenser and operates on 110-
120-v, a.c,, 60-cycle, single-phase cur-
rent,

Other models; SZH153, is a 1.5-cu.
ft.-capacity cooler that can operate as
low as —90F; down to —95F when run
continuously 1n normal room tempera-
ture; model SZHG653, a 6.5-cu. ft. unit,
can operate to —=80F. These two models
are equipped with an auxiliary lid that
minimizes heat losses while the main
lid 1s open.

Revco, Inc., Deerfield, Mich.
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AEROJET-GENERAL NEEDS:

CHEMICAL ENGIMNEERS, CHEMISTS,
ELECTRONIC ENGINEERS, ME-
CHANICAL ENGIMNEERS, PHYSI-
GISTS, AERONAUTICAL ENGIMNEERS.

HIGHER PAYLOADS and
HIGHER PERFORMANCE

This compact, light-weight rocket powerplant, designated by
the U.5. Air Force as the LR63-AJ-1 liquid-propellant rocket,
has been successfully flight-tested on the Republic F-B4F air-
plane. Used for assisted-takeoff, this powerplant and its big
brother, the YLR45-Al-1, which was extensively flight-tested on
Boeing's B-47B Stratojet during 1954, have proved the practical
application of rocket power to piloted aircraft.

SOLID- AMD LIQUID-PROPELLANT ROCKET POWERPLANTS FOR MISSILE AND
AIRCRAFT APPLICATION ® AerocBRAKE THRUST REVERSERS (SHECMA) e
AUXILIARY POWER UNITS AMD GAS GEMERATORS e ELECTRONICS ANMD
GUIDANCE ® ORDMANCE ROCKETS ® EXPLOSIVE ORDMANCE AND WAR-
HEADS & UNDERWATER PROPULSIOM DEYICES ® ARCHITECT-ENGIMNEER
SERYICES FOR TEST FACILITIES

4@#&45’!’% CORPORATION

A Subsidiary of
The General Tire & Rubber Company

AZUSA,CALIFORNILA
CINCINNATI,OHIO
SACRAMENTO, CALIFORNIA

M ORE POWER F OR AlR POWER
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WHAT 1S “CERAMO" 7
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" T-E's “Ceramo” wire consists of thermocouple material conductors, sur-
:::: rounded by magnesium-oxide insulation, with seamless metal tubing overall.
i:‘: Thermocouples or extensions made of “Ceramo’’ wires will fit into openings
:‘:! that are too small for most ordinary thermocouples or extensions. Fu_r'thur-
e more, they can be formed easily to any configuration without short-circuit-
et ing—in fact, “Ceramo’ can be bent on a radius as small as its own
!:#: diameter. The durability of the cuter metal tube makes conduits unneces-
" sary. Mot even @ hammer blow will injure it; in fact, it will withstand
:I-:II pressures up to 40,000 psi. These metallic clad wires have excellent
o resistance to high temperature, moisture, chemicals, petroleum products,
r:+: atomic radiation or abrasion.

:::: “Ceramo” thermocouple wires are made in Iron-Constantan, Chromel-
W Alumel, Copper-Constantan, Chromel-Constantan, and Platinum-Rhodium
Hi Platinum. Wires are sheathed with seomless tubing of stainless steels,
K Inconel, aluminum, or copper. Made with 30, 22 and 16 gage conductor
I-:!-: material; overall diameters of 1/16”, 1/8", and 1/4" respectively; lengths
A up to 30 ft.

b “Ceramo” thermaocouple extension wires are made in lron-Constantan,
O Chromel-Alumel, or Copper-Constantan with copper-nickel alloy, plain
:i:l_ or galvanized cold drawn steel sheath overall. Made with 20 and 16 gage
Wt conductor material; overall diometers of 1/8"” and 1/4" respectively;
n:#j lengths up to 2000 ft., depending on the type of metal tubing and
W cutside diameter. “'Ceramo’ is made also in single conductors or multi-
:i:t conductor cables.

O y

e Interested? Write for bulletin 31-300-C

':1': Pyrometers * Temperaoture Monitoring Systems * Thermocouples * Protection Tubes
]

;::: Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires
: Thermoélectric (0.9

LA
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i Thermoc&lectree Co,vrc

SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY
IN CANADA—-THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO

92

ALSO ON THE MARKET

Low-hvdrogen electrode for alloy and
mill steels, Strikeasy LH-1, has pow-
dered metal added to coating. Deposi-
tion rate is 61 % faster than conventional
clectrodes, the maker claims—General

Electric Co., Schenectady 5, N. Y.

Hydraulic hose designed to operate at
3,000 psi. and temperatures over 400F,
and to carry all known synthetic or
petroleum-based  fluids, Fluorofex-T
YR700 now is available for field testing
in 3-in, and 4-in. sizes; 3-in., g€-in. and
3-in. hose will be available spon.—Re-
sistoflex Corp., Belleville, N. J.

Electrodynamic shaker system for vibra-
tion testing develops 100-1b. peak force
output over 40-3,000-cps. frequency
range and displacement amplitudes ex-
ceeding 0.4-in. peak-to-peak in the
5-40-cps. range. Designation 1s 68"
system.—Calidyne Co., 120 Cross St.,
Winchester, Mass.

Mark-N-Count numbers or initials at
the same time as it counts production
items. Price with one standard stamp,
$49.50 net, f.o.b—May Engineerin
Co., 6055 Lankershim Blvd., Nor
Hollywood, Calif.

Hydraulic test stands for aircraft engines
and government applications are com-
bined with temperature test cabinets as
package installation to provide com-
pact facility.—American Research Corp.,
11 Brook St., Bristol, Conn.

Toolsite hole punches for titanium are
claimed to have life 100 times greater
than ordinary tool-steel devices.—Tool-

set, Division of General Riveters, Inc.,
Buftalo, N. Y.

Clean-Tread is tacky mat for safeguard-
ing critical work areas from dust and
dirt tracked in on shoes.—Ment Paper
& Chemical Corp.,, Cambridge 40,
Mass.

Sound barrier curtain, a specially treated
flame-resistant burlap, is designed to
reduce high noise level. Transwall cur-
tain is chain spaced and supported by
steel top plates operating on nylon
wheels in an enclosed track. Available
in several colors.—Bemis Bro. Bag Co.,
Physical Research Dept., 325 27th Ave.,
N. E., Minneapolis, Minn.

Nylon cord airplane tire has flat profile,
wide ribs and new tread compounds
giving up to 20% longer life, manu-
facturer claims. Tradename: Sky Cham-
pion Gear Grip—Firestone Tire &

Rubber Co., Akron, Ohio.
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complex
structural

fittings

Modern day aireraft require lighter, stronger structure to cope
with the higher loads encountered at speeds above Mach 1. The
elimination of a single structural joint will often contribute a
savings of many pounds in a highly loaded member. The result
has been the trend to larger and more complex single structural
fittings. Loud has made over 15,000 landing gear trunnion fittings
which is an excellent example of mass producing a tough job
while maintaining a high degree of quality.

CASE HISTORIES

Today's airplane is being built out of large forgings rather
than fabricated seetions. The spar fitting which combines
landing gear trunnion support and wing spar into one single
forged and machined fitting is representative of planes of
tomorrow. Although this fitting is over 8 feet long it is
machined on Loud’s 120 inch Cincinnati hydrotels. Advance
in designs create more complicated machined operations.

The maximum utilization of facilities is illustrated in the
flash welding of a stabilizer beam. The change from the pre-
vious bolted joint design saved over 16 pounds per airplane
in addition to saving considerable cost and providing a
stronger fitting.

“PRODUCING TODAY...TOMORROW'S AIRCRAFT REQUIREMENTS"

H.W. LOUD MACHINE WORKS, INC.

069 EAST SECOND STREET, DEPT. 10 /| POMONA, CALIFORNIA

Engineering and design
development by

Haskel Enginearing Assoclates
Glendale, Califernia

Mational Sales and Service by
Haskel-Loud Alrcraft Corp.
Glendale, California

Residen! Sales Engineers localed in
Seattle, Wash.

Kansas City {Independence), Mo.
Baltimore, Md.
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“The Mot Swsted Name in Jgnition

First choice
for
light plane

1gnition

Over the vyears, Bendix ignition has
been the choice of leading engine manu-
facturers and plane builders in the light
plane field.

For example, Bendix magnetos are
widely used by such outstanding enpine
builders as Continental, Aircooled and
Lycoming, and are found on such popu-
lar types of planes as Beech Bonanza and
Twin-Bonanza, Cessna 170, 180, and 310,
Aero-Commander, Grumman Widgeon,
Piper 135 Pacer, Tri-Pacer, and Apache,
Riley Twin-Navion, and Ryan Super-
MNavion,

There is good reason for this wide-
spread acceptance in the light plane field.
Long experience in all phases of aviation
has enabled Bendix to design magnetos
incorporating every desirable feature of
performance at prices compatible with
light plane manufacturing requirements.

Again the ingenuity and facilities
of the Scintilla Division demonstrate just
why Bendix is The Most Trusted Name
in lgnition.

SCINTILLA DIVISION

ot " Gencli”

SIDNEY, NEW YORK

3-20 SERIES

AVIATION PRODUCTS: Low and high tension

ignition systems for piston jet, turbo-jet engines and

rocket motors . . . ignikion analyzers . . . radio shislding

harness ond noise flters . . . swilches . . . booster coils
= « « Blocirical conneciors,

Export Sales: Bendix International Division = 205 East 42nd 51, New York 17, N. Y.
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. e Stephenson Bldg., 6560.Cass Ave., Detroit
2, Mich. & 512 West Ave., Jenkintown, Pa. e Brouwer Bldg., 176 W. Wisconsin Ave., Milwaukee, Wisc. ® Ameri-
can Bldg., 4 5. Main 5t., Dayton 2, Ohio & 8401 Cedar Springs Rd,, Dallas 19, Texas I

LR T e e e e e e e s i

94

LETTERS

More on Approaches

| The writer of this letter is the inventor of
the British Calvert approach lighting system.
—En,|

As one who has criticized the slopeline
system, and has been associated to some ex-
tent with the group of pilots who, according
te Mr. Pearson, has scurrilously abused and
misrepresented this system, I would like to
reply to his letter in your issue of Feb. 21
(“Slopeline Lights,” p. 53).

In the first place, the slopeline system has
been rejected by pilots all over the world,
and not by a “small and unrepresentative
group,” and this after nearly 10 years of
atgument and counter-argument and numer-
ous flight trials, some of which were on an
mternational basis.

A good system of visual aids is a matter of
life and death to pilots, and a matter of
financial importance to operators, and it 15,
on the face of it, unreasonable to imply that
they are all so stupid as to have been misled
by a small malicious group. It is, of course,
conceivable that evervone is out of step
except Mr. Pearson, but even if he were
technically in the right, he should realize
that those who differ from him are sincere.

What possible motive could any pilots
have for misrepresentation when the hves,
and perhaps to some extent the livelihoods,
of both themselves and their colleagues de-
pend on their picking the best system?

» How the Pilots Feel-A more plausible
cxplanation for the rejection of the slope-
line system, is that there are flaws in Mr.
Pearson's theories, flaws which are hidden
from him, but are known to airline pilots
from personal experience, although they may
not be able to give clear technical reasons
why they feel as they do. That, however, is
thle job of the visual psychologist, not of the

Hot.
£ After all, the object of any system of vis-
ual aids is to supply guidance to the ordinary
cperational pilot, and if the majority of
these agree that they do not in fact get the
right kind of puidance, then who is at fault,
the chairborne engineer who thought up
the system, or the airborne user?

When Mr. Pearson claims that the slope-
line system is the “only one yet tried” which
gives the pilot the guidance he needs, he is
making a sweeping claim in the held of
visual psychology, a field which is as yet
largely unexplored, and in which few illumi-
nation engineers have special qualifications.
» Fundamental Flaw—I suggest that the
fundamental flaw in the theory of the slope-
line system is the assumption, which 1is
largely unconscions, that an aircraft, or in-
deed any vehicle, can be accurately steered
on displacement information alone. (The
engineer who designed the ILS cross-pointer
meter made the same mistake, althongh he
had the advantage of being able to show the
displacements in the vertical and horizontal
planes, instead of in planes at 45 degrees.)

When the pilot applies bank, the effect is
to produce a rate of change of heading, i.e.
he causes the tangent to ﬁis track to swing
to a new direction. He thereby establishes

AYIATION WEEK, April 11, 1955

7
in Omni equipment also. ..

A helper on any job brings re- the work load can be shared by
sults with half the effort ... and using both omni instruments si-
in flight navigation a dual ARC multaneously for different jobs.
Omni installation can double the ARC 15D Omni is compact,
pilot’s efficiency, ease and con- lightweight, CAA certified. Its
fidence. He can make a fix faster new course indicator now com-
with dual omni 15D equipment bines course selector and cross-
. . . fly any omni track while also pointer meter in a single space-
cross-checking for position. And saving unit,

It's easier to make transition Let ARC DUAL Omni lessen
from omni to runway localizers. your flight fatigue. Detailed spe-

Where there are two pilots, cification data on request.

Dependable Airborne Electronic Equipment Since 1928

Aircraft Radio Corporation

BOONTON, NEW JERSEY

Omni Receivers = 900-2100 Mc Signel Generators + UHF and YHF
Receivers and Tronsmitters + B8-Watt Audio Amplifiers = 10-Channel
lsolation Amplifiers = LF Receivers and Loop Direction Finders
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ENTER NOWI THE MOST EXCITING CONTEST IN HISTORY

.. "+ TO CELEBRATE 30 YEARS OF AIRLINE sEvacEI

* “*‘JF:

It's easy! It's fun! It's actually two contests in one. You can enter one or both parts . . .
win both first prizes for a grand total of $80,000. And you can start right away because

NOW...

the entry blank to Part 1 is on the opposite page!

There’s never been such a contest before!
Just think what vou could do with one of the
big cash awards! Why you could pay off the
mortgage, send the children to college, and still
have plenty of money left over for travel to all
those enchanting lands vou've always dreamed
of seeing some day. What's more, you may even
win the big $50,000 cash prize in 1985 by enter-
ing Part 2 of TWA'’s Cosmic Contest!

So get busy this minute. Think of all the
wonderful things you like about traveling by
airplane, and why TWA 1s the way to fly. Read
the tips on how to win both parts of this excit-
ing contest printed on this page. Then fill in
the official entry blank for Part 1 in this adver-
tisement and mail it promptly. In a few days,
you'll receive your official entry blank for Part
2, and another chance to win even more money!

3

30 CHANCES TO
WIN RIGHT NOW!

IStPREE . . . . . $30,000
2od PRZE . . . . . 9,000
3rd & 4th PRIZES . . . 2,000
Sth through 10th PRIZES . . 1,000
11th through 30th PRIZES. . 250

$50,000

Here's all yvou do. Just eomplete the
following ﬂlmement in 30 additional
words or less: Fl:,.rmg 15 the way lo
travel, and TWA is the way to fly
because
Winners will be E.nnuuncm:l on or be-
fore Seplember 30, 1955!

4 90, 000 i

'I-_.-"l—-_"'

TWAS ‘100 000
COSMIC CONTEST

-

$50,000 IN CASH!

To be awarded 30 years
from now in 19851

Here's how to enter Part 2 of
TWA's Cosmic Contest. When
vou send us yvour entry for Parl
1, we will send vou a special
entry for Part 2. On this form
write in 200 words or less what
vou think commercial air travel
will be like thirty wears from
now! Your entry will be micro-
filmed and sealed in a special
vault at TWA's new mainte-
nance base in Kansas City, Mo,
Then, in 1985, a selected board
of judges will examine the
entries and pick the winner.
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TIPS ON HOW TO WIN PART ®

Simply think of all the many reasons why yvou'd like to travel by
world-proved TWA. You'll find it easy to list advantages, such as
speed, comfort, dependability, convenience, ideal schedules, world-
wide routes. And to help you, here are just a few things vou might
say about TWA's many contributions Lo air travel:

TWA has put a iwo-week vacation in Europe within reach of mil-
lions more Americans by pioneering low-cost Sky Tourist service and
developing a simple "“Time Payment Plan" for travel anywhere,

Through its active support of the American creed of free enter-
prise and competition, more people than ever are now able to enjoy
all the advantages of air travel.

TWA's voluntary assistance to countries of the free world in help-
ing to organize their own efficient airlines has helped promote friend-
ship between the U. 5. and other nations,

TWA's swilt, dependable service between 80 key cities on 4 con-
tinents has stimulated world trade and friendship.

TWA's leadership in efficient, economical operation has shown the
way toward elimination of costly government subsidies with great
savings to taxpavers.

TWA's leadership in mechanical and technical advances, ils great
fleet of Constellation aircraflt and its skilled, courteous personnel
have set new standards of speed, comfort and dependability in air

travel.

TIPS ON HOW TO WIN PART @

Here's what some people think air travel will be like in 1985!

It's s0o much fun to imagine what flying will be like in 1985, Just
read these answers. See how easy it is to predict things to come.
Then write vour own predictions on the official entry blank TWA
will send vou when vour entry to Part 1 is received.

For example, a housewife may write: “In 1985, I think aviation
will be like this: It will be possible to fly all the way from Los Angeles
to London without stopping. It will take just 6 hours, and you'll fly
in an airplane that locks like a flying saucer, with no wings or tail
and a huge cabin that is divided into many private staterooms. There
will be no runways at airports because these planes will take off
straight up and land like helicopters, The average speed of these
planes will be about 1000 miles an hour. They'll fily about 30 miles
up in the stratosphere. These planes will use atomic power that will
last indefinitely, and their engines will be made of materials that last
for vears and years without attention.”

A businessman might say: “In 1985, I think commercial aviation
will be hike this: Planes will be powered by rocketls using a new tyvpe
of fuel. They will fly at altitudes of 50 to 100 miles above the earth
at a speed of 2000 miles per hour, Because of this speed, special
watches will be designed so passengers can keep up with the rapid
change in time zones, These space planes will take off straight up in
the air. They will land the same way, using a special device that
counteracis the gravity pull of the earth. Theyv will have a range of
25,000 miles, so they can fly non-stop anywhere in the world. These
planes will carry as many as 500 passengers and will feature com-
plete restaurant service, &8 movie theatre, soda fountain and a cock-

tail lounge.

OFFICIAL RULES FOR

TWA’s Cosmic CONTEST

OFFICIAL ENTRY BLANK PART 1

TWA’s COSMIC CONTEST

$50,000 IN CASH AWARDS NOW!

TWA's Cozmic Contest
P. 0. Box B5

1. TWA's Cosmic Contest consists of
two parts. You may enter either one or
both parts. Entries for both parts of the
conteat must be postmarked on or hefore
July 31, 1955, and received not later than
August 31, 1955, To enter Part 1, simply
complete this statement n 30 additional
words or less, " Flving 15 the way to lravel,
and TWA is the way to fly because , | "
To enter Part 2, state in 200 words or less
what vou think commercial air travel will
be like thirty vears from now (1985). A
sketch of the type of aireraft used then
may also be submitted, but the complete
entry must be held to space provided in

the official entry blank,

2. You may submit ns many enlries as
you wish, but in each case an official entry
blank must be used. An official entry blank
for Part 1 1% printed in this advertisement.
Entry blanks for Part 2 will be mailed to
yvou when yvour entry to Part 1 is received.
Additional eniry blanks for both Part 1
and Part 2 may be obtained at T'WA ticket
offices, on board TWA planes and in most
muthorized travel agencies; or by writing
to TWA, P, O. Box 86, N. Y. 46, N. Y.

3. Contest is open o everyone except
employees of Advertising Distributors of
America, Inc., TWA or its advertising
agencies and members of their immediate
households and families.

Fly the finest .. .F‘y : m

&. Prizes listed on entry blank and in
this advertisement will be awarded on the
basis of sincerily, aptness and originality.
Literary skill is of secondary importance.
MNeatness will count. Entries ta Part [
will be judged by Advertizing Distributors
of America, Inc. Winners will be an-
nounced on or before September 30, 1955,
and names of winners may be oblained by
written request to the oddress above, en-
closing a stomped, sell-addressed enve-
lope. Entries to Fart 2 will be microfilmed
and stored in o vault in Kansas City, Ma,
The chiel executive officer of TWA will
name the independent judges of Part 2 on
or before January 1, 1985, and the winner
will be announced before July 1, 1985, In
the event the contestant submitting the
winning entry to Part 2 is not living on
the dote the winning entry is announced,
the prize money (o Part 2 will be paid to
the person authorized by the last will and
testament of that contestant or otherwise
authonzed in law lo receive such payment,
or o the legal representative of the estate
of that contestant, Judges' decisions nre
final; duplicatle prizes in case of ties.

3. Entries must be the original work of
contestants and submitted in their own
names. All members of a family may
enter, but only one prize for Part 1 will be
awarded to an family. Contest is subject to
all governmental regulations and causes
and conditions bevond TWA's control.
All entries become the property of TWA,
and submission of entries (o one or hoth
parts of the contest gives TWA full rights
to reproduce, publish and use such eniries
as TWA =sees fil at any fime,

TRANS WORLD AIRLINES

i E & - FUIRFOPF-FRFICA-25r8

New York 46, N. Y., U. 8. A,

Dear Sirs: Here is my completed entry blank
for Part 1 of TWA's Cosmic Contest. I under-
stand vou will send me an official entrv blank
for Part 2 when vou receive this entry.

Flying is the way to travel, and
TWA is the way to fly because:

(Complete tn 30 additional words or less)

Name

Address

City e __State

Country

-—-------—------J

97



FREQUENCY
CYCLES PER SEC.

o i (§ ]
Hllli'l :.'ll.-I"
P : i jaY O U
pol A MEDIN ELEL wl

;

SPECIFICATIONS

INPUT: 110 te 120 VYeolts AC
350 to 450 cycles (Meter not damaged al 200

cps.)
28 Yolts DC at 1 ampere

the range of 350 to 450,

PHYSICAL DESCRIPTION
CONTROL SECTION  INDICATOR SECTION

Standard meler caose per
MIL-M-10304 for sealed
Width: 2% inches ruggedized inslrument,
. Body dimensions 2.800"
b : h "
o e max.diameter and 1.405"
Weight: 2 |bs., 14 oz, depth. Weight: 14 oz,

Height: 4 inches

QUTPUT: Meter scale calibrated at 1 cps. inlervals belween
3?5 and 405. Pointer indicotes high or low aver

DIRECT READING

€7\ FREQUENCY METER

FOR AIRBORNE AND GROUND
POWER EQUIPMENT

When an electrical system requires a reliable
Direct Reading Frequency Meter — check
VARO. This ruggedly built Frequency Dial
Meter and Control Box is accurate to =+ 0.29.

It meets all military environmental specifi-
cations and no temperature correction is
required. A precision tuning fork is used as
the reference standard and the signal to the
indicator can be used simultaneously for chart
recordings where permanent record is desired.
The 400 cyele ealibration on the meter face is
offset from null position to cause actual indi-
cator movement for more positive calibration.

Compact and hght in weight, the VARO
Frequency Meter is ideally suited for either
airborne or ground power equipment.

Other YVARO Products made for Military Aircraft Fire
Contrel and Mavigational Systems.

Frequency 3Standards Electronic Inverters

Frequency Changers Regulated Supplies
Voltage Regulators Speed Controls

Yoltage and Frequency Sensitive Relays

The MD-3 Ground Power Equipmen| designed and manufactured
by Beech Aircraflt Corp. is uvsed by the Air Force lo check oul
aircraft in pre-flight test, The YARO Frequency Meler is ulilized
as port of the system to provide accurale and relioble measure-
ment of 400 cycle elecirical syslems.

For further information please write:

MANUFACTURING CO., INC.

2201 WALNUT STREET, GARLAND, TEXAS

Representatives: Box 553, Far Hills Branch, Daylen, Ohio; Pacific Sciantific Co., 1430 Grande Vista Ave., Los Angeles 23, Colifornia
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a new track, and continually watches the
ground pattern to see how this new track
affects his displacement from whatever line
he wishes to follow. In mathematical lan
cuage, he manipulates a rate-rate, establishes
4 new rate, and at the right moment, ic
when the displacement is zero, makes the
rate and the rate-rate zero. In other words.
to close and hold a desired path, he must
z¢ro three things simultaneously, displace-
ment, rate and rate-rate, and if he cannol
do so, his attitude will be unstable and he
will weave from side to side.

The slopeline system failed because it puts
the emphasis on displacement information
mstead of on rate information, and to make
matters worse, presents this displacement in-
rormation in an unnatural manner.

It may or may not be relevant to the
Idlewild accident to point out that if the
ptlot, when on the glide slope, unconsciously
treats the lines of slopelights as parallel, (it
5 difficult for him without special training
to avoid doing so because paralle]l lines arc
0 common m ordinary life) then he will
steepen his angle of descent to 5 des. in
order to make the perspective angle ?‘r]n-::
out at the rate it would do if ihn::.jlim-_'i o f
lights were parallel. It is true that after g
second or two the echelon effect shonld
theoretically show him that he is Jow. but
due to the difficulties of mterpretation, and
the sluggishness of the aircraft, the realiza.
tion of what is wrong may come too late.

P Visual Ambiguities—The process by which
the pilot extracts rate information from the
pattern is the root of the matter, but Mr.
Fcart:{m's last sentence does not give me
the ]EIHIFII'L'.‘-E'-ii[JI'r that he fully realizes its
{n:er-nrlmg impmhmcﬂ. Another fact point-

ing to the same conclusion is that he failed |

to include positive attitude, ie. rate-rate in.
dications, m the slopeline system until we
in Great Britain pointed ont the ambiguities
between bank and lateral error which could
be E'H*Elﬁr:ﬂ by this omission, He also ienores
the “downhill illusion” or “valley effect”
cansed by nsing converging lines in the 'lp
proach in combination with parallel lines on
the runway.
_Ahese are not imaginary bugbears
hatched up by a minute group of eritics,”
but are the simple facts of perspective zeom-
etry and visual psychology. Pilots who make
hundreds of landings per year on a particular
system in bad visibility, as did the test pilots
at Arcata on the slopeline system, can learn
to cope with the dangers inherent in de-
fective or unnatural indications. The ordi-
nary airline pilot who makes on the average
only one or two marginal landings per }'eﬁr,

has not got this experience, and to him any
system which does not give the indications

in a form he can easily assimilate can be 2
deathtrap, if, as occasionally happens, a
number of unfortunate circumstances com-
bine, as for instance, fatigue with bad visi-
bility and turbulence and perhaps some low
cloud between him and his aiming point,

» Centerline System—A centerline approach
lighting system without crossbars is another
defective pattern, and there have certainly
been accidents with this, but, so far as I
know, there has as yet been no serious acci-
dent when approaching on the full center-
line and crossbar pattern, although this pat-

tern has been fully operational at London |

since November 1948, and in one or other
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EXPERIENCE
VERSATILITY

give/you the Finest Investment Castings

These are the three fundamentals of Austenal production.
Only all three brought together can guarantee the finest invest-
ment-cast parts for American defense and industry,

By means of Austenal’s Microcast process such exact parts
as jet turbine buckets and vanes are being cast, eliminating
costly machining and holding finishing to a minimum. Thus,
these vital jet components are available for national defense in
greater numbers and more economically than ever before.

These three factors of sound production can work effectively
for industry. Austenal has solved many industrial problems
where fine, accurate and dependable cast parts were required
for efficiency as well as economy.

Depend upon Austenal’s greater skill, versatility and experi-
ence when you need investment castings. These are your
assurance of the finest precision cast parts.

See Austenal’s original, informative 16mm color movie, "'A Story
of Industrial Progress''. Write for loan of the film ot no cost.

siena

LABORATORIE S ;:; IMNC.,;

W — - o L
microcasi division
224 EAST 39th STREET - NEW YORK 16, N.Y.
7001 SOUTH CHICAGO AVENUE « CHICAGO 37, ILL.




o.H.AIRCRAFT €0, w.

FARMINGDALE, NEW YORK

in sfock

CERTIFIED QUALITY...
QUICK DELIVERY

PRODUCTS: Carbon, Alloy & Stainless Steel
Bars, Structurals, Plates, Sheets, Tubing
Reinforcing, Babbitt, Machinery & Tools, etc.

.J-DEEFH T. RYERSON & SON, INC., PLANTS: NEW YORK = P

- HILADELPHIA = CHARLOTTE, N,
BOSTON = CINCINNATI = CLEVELAND « DETROIT - PITTSBURGH = BUFFALO » CHIE!.:#GE
MILWAUKEE e« 5ST.LOUIS = LOS ANGELES = SAN FRANCISCO « SPOKANE « SEATTLE
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of its forms, is widely used throughout the
world.

Mr, Pearson bases his claims on the tests
at Arcata, bat these tests have to be inter-
preted with a certain amount of insight.

I myself took part in the tests at Arcata
during three winters, and on quite a few
occasions stood behind the pilots and
of fath mile, It is common knowledge that
landing success in these visibilities is deter-
mined mainly by skill in instrument flying,
and the Arcata pilots were certainly very
skillful. '

I am quite certain that none of the ap-
proach lighting systems installed there (and
in the last season these included the center-
hne and crossbar svstem) provided more
than monitoring information, and even that
only for a few seconds. The reason for the
lack of guidance even when the lights are
m view is that rate indications disappear
from any system of visual aids before the
displacement indications. In other words,
the pilot may be able to see where he is,
without being able to see where he is going.

The poomness of the rate indications be-

comes very marked when the visual range
falls below 300 vards, and since zood rate
indications are necessary for a safe fare-out,
it is not operationally possible to land in
lower ‘-.'i.'-i:ihﬁﬂ'iﬂs (on wvisual aids) without
lowering the safety factor far below what
can be accepted in airline operations.
P Proof of the Pudding—Much work has
been done on approach success by the Sperry
Gyroscope Co. in the U, S, and by the
Blind Landing Experimental Unit in the
U.K. (see paper by ]J. F. Mercer, “A Quan-
titative Study of Instrument Approach,” .
R. Aero. Soc., 58, §3). Further information
on the rate theory of visual guidance can
also be found in my own paper entitled
“Visual Judgments in Motion,” (Journal of
Institute of Navigation, July 1954). These
two papers give fhgures for the approach
success actually achieved in the field with
various combinations of electronic and visual
aids, and Mr. Pearson would do well to
ponder on them, for they provide the final
and incontrovertible proof that he is mis-
taken.

Theories are useful as stimulants to
thought, but in operational matters the final
proof of the pudding is the eating.

E. 5. Cavvenr
Bears House
Upper Park Road
Camberly, England

Scientist Shortage

AVIATION WeEk should be commended
for its thorough exposition on “Scientist
Ehugrtrlge Threatens  Defense” (Mar, 21
p. 31).

I feel that the most successful way to
interest youth is to present aeronautical en-
gmeering to them in the form of a chal-
lenge. My principal reason for studying
acronautical engineering was because I felt
it was a great challenge. T imagine that
others entered the acronautical engineering
held for the same reason.

JEROME LEDERER

Flight Safety Foundation, Inec.

471 Park Ave.

New York 22, N. Y.

r
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ECONOMY IN PRODUCTION of the Martin Matador, new pilotless HONEYCOMB ""LUMBER" of aluminum, used in new adhesive
bomber, is the result of new technigques in which Permacel Tapes bonding technique, is marked by Permacel 725 Printed Tape with
are used for a wide variety of cost and time saving applications. part No. identification prior to being sawed into various size panels.

4 o s . ..".rl .ﬂ ” . el - 1'"' :‘I - -!:. : -];.:

PERMACEL 77 Crepe Paper Masking ELECTRICAL TERMINALS insulated with "FLYING COLORS"™ for all aircraft quick-
Tape, adhesive side up, holds light-weight Permacel 30 Heavy Duty Plastic Tape ly, easily—by masking paint jobs with
aluminum thimbles for adhesive spraying. for exceptionally high dielectrie strength. Permacel 71 Stain- Resistant Masking Tape.

PermAceL Tares

Many jobs con be done faster, better, easier, with self sticking tape . . .write Permocel Tope Corporation, New Brunswick, N. J:
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EQUIPMENT

Direct Injection Cuts Fuel Consumption

By George L. Christian

Vergennes, Vt.—Direct fuel injection
on amcraft engines in the low to
medium horsepower bracket is made
possible by a new fuel pump now going
into production at Simmonds Aero-
cessories manufacturing facilities here.

Designed for use on aircraft and

helicopter engines in the 200-800 hp.
range, the pump has been released for
production on three Continental Mo-
tors powerplants—AVSI-1790-6, AVI-
1790-8 and AOSI-895-3, and is being
prototyped for nine other fixed- and
rotary-wing aircraft engines, among
them the Jacobs R755 and Pratt &
Whitney Aircraft’'s R985 and R1340,
P I'rom Tanks to Planes—The pump,
which is the heart of the Simmonds
S. U, Fuel Injection System, has been
i production at Simmonds for four
vears as a tank and ordmance vehicle
engine fuel injection pump.

Design of the aircraft unit is essen-
tially the same as the ordnance vehicle
pump, installed on over 1,000 engines,
according to company engineers.

Simmonds manufactures the pump
under license agreements with the S. U,
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GRAPH SHOWS ECONOMY of direct injcction compared to carburetion in ordnance
tank engine operations. Same applies to 200-800 hp. aircraft piston engines.

Carburetter Co,, Ltd., Birmingham,
England.

> Economy and No Icing—Two of the
more attractive features of the Sim-
monds §. U. system are: 5-10% fuel
economy throughout the engine's rpm.
range, and the fact that the system’s
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air intake duct cannot ice up, except
possibly at the inlet.

Injection systems are inherently more
cconomical than carburetion systems,
according to Simmonds spokesmen, the
pump allows the engine to deliver up to
5-10% more power for the same dis-
placement.

Icing danger—a very real hazard on
single-engine aircraft especially—is elim-
inated by eliminating the carburetor,
whose venturi is the critical icing point.
The injection pump requires only a
butterfly valve-type throttle in the air
duct just ahead of the intake manifold.

Carburetor elimination also ends need
for carburetor pre-heat controls, saving
space and weight, and ends engine
power losses due to carburetor heating.
» Good for Helicopters—Simmonds en-
gineers say that the S. U. injection sys-
tems are particularly good for use with
helicopter {mwerpi:mtz. The fuel with
its anbi-fouling additives is injected di-
rectly into the cylinder just ahead of
the intake valve.

With standard, carburetor- and
manifold-type fuel induction systems,
additives tend to deposit themselves
along the manifold’s walls or to be
centrifuged out by the blower if the
engine is supercharged.

Another advantage of the injection
systems: I'uel distribution to all eylin-
ders is uniform and manifold design is
simplified.
> Special Features—The S, U. injection
system 1ncorporates several features not
found in other aircraft engine injection
systems:

The injection nozzles are located in
the intake manifold directly ahead of
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Other
SPECIAL COLD FORGED
PARTS - STANDARD CAPFP
SCREWS + SHEET METAL

DIES PRODUCED IN IRON,
ALLITE (ZINC ALLOY) AND

PLASTIC + R-B INTER-

CHANGEABLE PUNCHES
AND DIES
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PLANT 1
Detrelt, Mich.

You Can Specify and Get
TOLERANCES and FINISHES

like these... 4

when ALLIED’S Plant 3

produces your Precision
Hardened and Ground Paris

An unusual example? Not at all, for it is day-in and day-out procedure at
Allied’s Plant 3 to produce parts held to extremely close tolerances . . . with
fine surface finishes . . . meeting rigid requirements for squareness and
concentricity . . . and heat treated by the most accurately controlled methods.

Regardless of how many or what type operations are called for to produce
your precision parts, Allied's Plant 3 has every facility—and the proven
ability—to perform these operations . . . quickly . . . economically . . . and
to your exact specifications.

.v"f %w 7 6-—;#9& E’M describes and pictures in detail the facilities of

Plant 3, where Allied produces precision hardened and ground parts. Included is a complete
listing of all equipment in use. A copy will be sent you immediately vpon request—without

obligation, of course.

ALLIED PRODUCTS CORPORATION

DEPT. D-20 12637 BURT ROAD DETROIT 23, MICHIGAN

FPLANT 4
Millsdale, Migh,

PFLANT 3
Hillsdale, Mish.

FLANT 2
Detroit, Milah.
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each cvlinder’s intake valve. Keeping
the nozzles out of the high pressures
and intense heats of the combustion
chamber means the system can operate
at relatively low pressures and the now-
zles themselves no longer need be high-
priced components with carefully
matched crack pressures.

Having a low- -pressure system {imnl-::*
crack pressure 15 approximately 60
peak pressures run about 150-200 Phlj
results in longer pump life, less fitting
lcakage, and greater system reliability,
SV :ﬁlllllllﬂll{ib

Ninety percent of S. U. pump parts
are interchangeable. To modify a pump
from a six- to a nine-cylinder engine,
for instance, requires changing only four
pump parts, High interchangeability
cuts mventory reqmrcl‘m;lllﬂ
» Easy Cold Start—1The Simmonds in-
jection system allows engines to be
started easily with no pn:!l-::al: in tem-
peratures down to —65F; a little hand
priming is all that is needed.

Simmonds engineers told AviATION
WEeEk that in some cold weather start-
ing trials, the only engines which com-
pleted all the tests successfully were
equipped with their injection system.

Elimination of preheat requirements
simplifies logistics and enables aircraft
to become airborne faster.

The S. U. injection system does not
require “tuned” discharge lines—all fuel

lines leading from pump to cylinders
do not have to be the same length for
even fuel distnbution.
» Saves Weight—Continental Aviation
and Engineering Corp. reports that in
an nstallation on one of its 500-hp.
aircooled engines, there was a saving of
30 1b. with the engine equipped with
an S, U. fuel injection system as agamnst
the same model engine equipped with
a carburctor. S, U, pump and nozzles
m this mstallation weigh about 7 1b.
> How It Works—1he pump needs to
know three functions of the engine
(unsupercharged): rpm., manitold pres-
sure, and manifold air temperature.

The pump knows the engme’s rpm.,
since it 15 connected directly to the
accessory section. A connection between
the engine’s manifold and the pump’s
capsule chamber feeds manifold pres-
sure to the pump at all times. A tem-
perature-sensing bulb, located in the
engine’s intake manifold, translates tem-
pLLItuIL of air taken in by the engine
to the pump through a sealed line con-
taining dry nitrogen.

f‘:pcflaluLd '1F1]1][‘d|‘ll]ll pumps for
supercharged engines are available in
prototype.
» Increase Power—\When the pilot calls
for increased engine power, here is what
happens:

As he opens the throttle, manifold
pressure increases, This pressure tends

to compress the capsule in the capsule
chamber which in turn moves the pin
shaft up, allowing high-pressure o1l to
flow through a passage in the main shaft
and dump into the servo oil chamber.
Qil inflow exceeds oil outflow becausc
of a restriction in the outlet passage.

Result is reduced differential pressurc
on both sides of the “Z" shaft, which
allows “tuning springs” to move the Z
shaft downward, increasing the angular
displacement of the wobble plate, which
lengthens plunger travel to increase
pump output.

The Z shaft is a one-piece, machined
Mechanite casting, composed of a servo
cylinder on one end, which retains the
tuning springs, a forked end to engage
lobe of main shaft, and a central bore
for main shaft. The wobble plate s
mated to the eccentric Z shaft by means
of a ball. Axial motion of Z shaft gov-
crns amount of fuel mjected; rotation
moves wobble plate radially so engme
cylinders get fuel in proper succession.
» Decrease Power—As throttle 15 re-
tarded, manifold pressure drops, which
allows capsules in the pump to expand
and move the pin shaft down. This
results in the servo valve closing off
high oil pressure, reducing pressure in
servo o1l chamber.

High-pressure o1l moves the Z shaft
upward against the tuning springs which
reduces displacement of the wobble
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the spirit world

I N (D . OE——

gtill another weapon from

McDONNELL SPEEDS DEMON PRODUCTION
WITH A SUB-CONTRACT TO TEMCO.

First the Phantom, then the Banshee, now the Demon —
and soon the Voodoon. If the names of McDonnell's sleek
fighters aren’t enough to haunt aggressors’ dreams, their
performance certainly will. The Navy, with twin-)et
Banshee squadrons already in operation, saw the new
F3H Demon design...liked it...wanted some quick.
MeDonnell sped the job by sharing the responsibility with
TEMCO, giving sub-contracts for aft fuselages, inner and
outer wings, flaps, and other components totaling 35 per
cent of the airframe, McDonnell thus joined Boeing, Con-
vair, Lockheed, Martin, and Republic — all of whom have
found that TEMCO delivers a quality product, on schedule,

at the lowest possible cost.

ENGINEERS . . . If you are interested in @ position with a growing
weapon systems organization, wnte full particulars to E. ). Horton, Jr.,

Engineering Personnel, TEMCO Aircraft Corporation, P, O. Box 6171,
Dallas 2, Texas.

P i1 ——ar [Re— i - (S A b ———— L= '

F3H aft fuselage sections on rotating circular jigs
move down TEMCO-Dallas assembly lines. Else-
where in the Dallas plant, a twin line is devoted
to inner wings, while outer wings take shape o*
TEMCO's Garland plant.

DALLAS, TEXAS
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Midwest Office: 188 W. Randolph Street, Chicage, Il
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TWO NEW KEARFOIT
COMPUTER COMPONENTS

MINIATURE MECHANICAL RESOLVER

1/2 ACTUAL
SIZE

An extremely compact unit meas-
uring only 1 15/16" high, 1 3/4"
wide and 2 1/8" long. It combines
the functions of a ball and disc
integrator and a spherical re-
solver. Will integrote the sine and
cosine functions of an angle or
resolve a vector displacement into
its horizontal and vertical com-
ponents,

INTEGRATING FILTER

Used to integrate a voltage signal
from a specified minimum integra-
tion period to one approaching
an infinite period of time. Avail-
able for DC to AC or AC to AC
applications. These units eliminate
harmonic and quadrature wvolt-
ages to the servo motor driving @
tachometer generator. Permits the
use of a low gain, non-critical am-
plifier by effectively providing
infinite gain.
DIMENSIONS:

AC-AC Filter 1.437" diom. x 2.484" long.

DC-AC Filter 1.969" diam. x 2.938" long.

1/2 ACTUAL SIZE

The close attention to details that has made Kearfott one of
the leading producers of servo system components goes into
the design and production of these devices. Detailed de-

scriptions sent on request.

HKEARFOTY COMPONENTS
INCLUDE:

Gyros, Serve Motors, Synchros, Servo
and Magnetic Amplifiers, Tachometer
Generators, Harmetic Rotary Seals,
Aireraft Mavigational Systems, and
other high accuracy mechanical, elec-
trical and electronic componeants,

Many opportunities in the above fields
are open—please write for details
today

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

| F _# HIECTION PUMP

I o —— “..
| .-’.-
INTAKE .~

FUEL SUPPLY FROM

BLUECTOR

| NOIIL \.\‘ |

IRLOMING ——

[

MANIOLD

HEAIIF'H'I'T EQHFAH‘I", INC., LITTLE FALLS, N. J.

Sales ond Engineering Offices: 1378 Main Avenua, Clifton, M. 1.
South Central Office: 4115 Denton Drive,

Wast Coost Office: 253 N. Vinedo Avenve, Posodena, Colif.

Dollas, Texay ‘

FUEL-AIR MIXING hikes 11].'1{:4.': in intake
manifold ahead of intake valve in Stmmonds
S. U. direct injection system.

plate, shortens plunger stroke, reducing
pump output.

» I'uel Flow—Fuel timing i1s controlled
and timed by a rotating distributing
valve which 1s the single moving part in
the distribution system. Wobble plate
and plungers do not rotate. Elimination
of all auxilliary distribution controls
such as check valves removes the source
of many potential troublemakers, ac-
cording to Simmonds engineers.

The distributing valve has the ad-
vantage of timing the fuel to be injected
into the engine during a full 180
degrees of crankshaft revolution. This
means that fuel is drawn into the com:-
bustion chamber by the piston through
its complete travel from top dead center
to bottom dead center of its intake
stroke. While the distnbuting wvalve
controls fuel timing the pump’s
plungers control volume of fuel injected
into the intake ports.

A quick shut-off feature, either manu-
ally or solenoid r:ﬂntr-ul]::d cuts pump
fuel flow immediately for engine shut-
down.

» Special Applications—When the pump
15 used on a supercharged engine, a
piston is added between the capsules
and the pin shaft which biases the
capsules as a function of reduced am-
bient air pressure. Action of the piston
increases fuel delivery proportionately
as altitude increases to compensate for
the increased air mass flow due to re-
duced back pressure on engine exhaust.

At high rpm., intake valves have a
throttling effect on the air being taken
into the combustion chamber. By sens-
ing increased pressure in the super-
cha arger, resulting from high rpm., pump
pressure 15 reduced to maintain a sub-
stantially constant fuel/air ratio. Sim-
monds expects to produce the pump at
a cost competitive to that of a car-
buretor, in production quantities.

Anti-Splash Valve
Seals Tank Vents

A new anti-splash valve which pre-
vents fuel from sloshing out of aircraft
fuel tank vent lines is currently being
used on the Avro CF-100 twin-jet in-
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Fhey re on the Way... !

HIG-4 GYROS
BEING SHIPPED
BY

r—l—;le compact, versatile 10* Hermetically-
Sealed Integrating Gyro you have been hearing
about 1s an accomplished fact at Greenleaf,
Laboratory and field testing have long since
been completed and production quantities are
ready to go to work for you.

Guided missile and fire-control system manu-
facturers have long evidenced tremendous
interest in this “older brother” of the HIG-3

Gyro recently introduced by Greenleaf, We will
be happy to send you full information and

performance data. Please write on your letter-
head and request Bulletin 104W.

ENGINEERING « DEVELOPMENT +« PRODUCTION

eenleaﬁ MANUFACTURING COMPANY

7814 Maplewood Industrial Court ¢ Saint Lovis 17, Missouri

THE

Where quality control works on the production line ... producing Gyros (rate and
integrating), Pressure Transmitters, Accelerometers, Synchros, Air Speed Indicators,
Actuators and many other precision-built components.
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PHILADELPHIA
SEPT. 3-45

America’s largest Aviation Show
for America’s greatest Industry

This year Philadelphia International Airport will furnish
the setting for America’s largest and most important
annual aviation classic—the National Aircraft Show.

Here, in the East Coast’'s most concentrated population
area, the awviation industry in cooperation with the U. S.
oervices will present to the nation its latest developments,

Spacious hangars will provide vast indoor exhibit space
for engines, instruments, parts, accessories, equipment,
etc. The adjoining concrete ramps will provide more space
than ever before available for static outdoor exhibits of
personal, commercial and military aircraft.

Its predecessor the 1954 Show received the acceptance of
all the major plane and engine manufacturers, as well as
a cross section of the manufacturers of component parts.

It is the only major aviation show for 1955 designated by
the U. S. Department of Defense for full participation of
the Armed Services...which will again dramatically pre-
sent the progress of our air power. .. "on the ground”
and "in the air"".

For floor plan diagrams, exhibit space contracts, ticket information and
complete details write—Benjamin T. Franklin, General Manager, NATIONAL
AIRCRAFT SHOW, 400 UNION COMMERCE BLDG., CLEVELAND 14. OHIO.

SPONSORED BY AIR FOUNDATION IN COOPERATION WITH THE CITY
OF PHILADELPHIA, CHAMBER OF COMMERCE, GREATER PHILADELPHIA.

SANCTIONED BY NATIONAL AEROMNAUTIC ASSOCIATION

YALVE ends fuel tank wventline splash.

terceptor, according to the wvalve's
manufacturer.

The Model 22-1349 valve is particu-
larly useful in wing tanks, where tank
geometrv often requires that vent line
mlets be installed almost at fuel level,
The valve, through the action of two
float-controlled, opposite-acting poppets
and two governors, keeps fuel from
escaping during aircraft maneuvers and
periods of high acceleration.

One governor is sensitive to centrifu-
gal accelerations, the other to negative
Gs.  Combined action of the gover-
nors and float prevent fuel from siphon-
ing through fuel vents.

Manufacturer: Aero Supply Manu-
tacturing Co., Inc,, Corry, Pa.

New Generator Brush

Better. AA Finds

Aircraft generator system life on
American Airlines’ Convair 240s and
Douglas DC-6s has been increased at
least 10095 by installing a redesigned
brush which performs well at low and
high altitudes and a shielded bearing
which will not rotate in its housing.

When originally installed in 1946,
the equipment had an expected devel-
opment life of 700 hr. This has been
extended to 1,400 hr. on the 240s and
to 1,800 hr. on the larger planes. The
improvements on which General Elec-
tric Co. aided, allows AA to schedule
clectrical component overhaul in line
with its engine overhaul schedules,

Flutinum EIE:_:l'rnd;s
Stretch Plug Life

Fine-wire-platinum  electrode  spark |
plugs are giving twice the life of massive |
| electrode plugs when used in Wright
Turbo Compound R3350 engines, ac-
cording to AC Spark Plug. The fine-
wire plugs show only slight gap wear
and no carbon or lead deposits when
| removed from Turbo Compound engines

after 400-500 hours of service, says AC. I
The plug uses a silver center electrode
with a good-sized platinum tip, while side
electrodes are all platinum.
| AC says it has received substantial

orders from two major commercial air- |
lines and the USAF,
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THE PILOT BAILEDsS
BUT ‘Beng#Pacific TELEMETERING
“ST
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g
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Up to the last split second of impact, ‘Bendiv-Pacific
telemetering systems continue to furnish information which
would never be obtained with other instrumentation methods.
Virtually every condition encountered while an airplane

or missile is under Hight test — flutter — strain — vibration

— temperature — pressure — acceleration — 1.*{]!':3_5;!3!1-: —and
motion can be accurately and continuously relayed

from lightweight, compact airborne equipment by a crystal
controlled r.f. link to an airborne or ground based

receiving and 1'-:['urdi11g station,.

While a flight is in progress, test results can be observed
remotely and Hight conditions varied by radio communication,
The crew is free to concentrate on flying the airplane. ..
dangerous conditions can be averted. .. or where a crash is
unavoidable, the complete story is permanently

available for detailed analysis.

A number of airframe companies are speeding up Hight
testing and cutting costs by using Bendiv-Pacific

telemetering systems. We can aid you, too, in your fHight

test problems through this method of remote instrumentation.

Typical universal airborne
package is provided

with plug-in components
to facilitate changes

in test program.
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PACIFIC DIVISION = Bendix Aviation Corporation ':. | G0
l’\. ﬁ' ot ‘ﬂ' ;-".4-;?' Ei?ci:litlﬁefﬂ;;n

—

117400 Sherman Way, Morth Hellywood, California and Test
4 d \ “ t . f‘ / Equipment Design
Engineers at all
: i e _ e levels. Cantact
East-Coast Office: Dayton, Ohio Washington, D, €. Canadian Distributors: Export Division: ™.« ~ 4 W. C. Walker,
475 5th Ave., 1207 American Blvd,, Suite BO3, Aviation Electrie, Ltd.,, Bendix Internotional o~ o Engineering
N. Y. 17 Dayten 2, Ohio 1701 "K' 51, N, W, Montreal § 205 €, 42nd 51, N. Y. 17 N g
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JUST OUT — 1954-55
edition of Jane's

All the World's
AIRCRAFT!

Facts, res, and de-
tails on the world’s clvil
and military alreraft

378 pages Ilustrations

G x 13

Edited by Leonard Bridgman

“Look It up In Jane's™ Is a phrase which has be-
vome a symbol for the accuracy and authorit
of this work throoghout the aviation world.
Ihis latest editlon glves yon dnta on alromaft
apsed by 60 nations,. With information assem-
hled from every corner of the globe, JANE'S
glives you the facta on the deslgn, performance,
and operation of jet Aghteéers and bombers, pro-
pellor-driven craft, helicopters, pilotless craft,
lighter-than-alr ships, all typesa of engines—
plus & world-wide survey of other aviation
progress, The Alrcraft Section gives you all
avallable facts and figures on type, wings,
fusaelage, tail unit, landing gear, power plants,
peecommodations, armament, equipment, dimen-
gions, welghts, loading, and performance of
each airplane. In addition to hundreds of photo-
grivpha, there are alsg three-view general ar-
rangement drawings of practically all of the
airplanes.

The sectlon on engines brings you data on types,
compresgors, compressor housings, combustion
- ﬁhﬂ.n;herﬂ. l.u:l‘l:;rl:l'l.ﬂlll., nx=
raia 4 aust cones, fuel =sya-
New edition includes Il:e-mu:, flubr!:-n.t lon, start-
i ng, fuels, dimenalons,
data on :'md r:j;ﬁﬂi' nthehrneﬁg;la.
n o an

—IT;uasia'a new LA- 5 yon 'thg ;.'Imrnf%
17 and the MIGbie | markings of the warld,
. details on Internatlonal
-—:Elrrir,nin 8 delta.|asronautical organiza-
wing research cul- | tions, facts on oMcial
minating In the | world's records, tabulat-
Avro 698 VYulean | ed Information on the
bomhbear | nirlines of every country,
' three-view general ar-
—U. 8'a Convalr|rangement drawings of
AFY-1, which was | moat of the alreraft, and
designed to take | i chronologieal list of
off and land wer- | first flighta made by alr-
tically craft tlurlni the year,
See this book before u
—nnd scores of other | declde to boy. Just fAll
recent asronauticnl | o0t coupon below and 1t
will be sent to yon for n

free examination,

10 DAYS' FREE EXAMINATION

MeGraw-Hill Book Company, Ine.
Dept. AW-4-11
330 West 42nd Street, N. Y. C. 36

developmeoents!

Send ma Jany's ALL THE WORLD'S ATRCRAFT,
1904-1855, for 10 days" examination on approval In
10 daya I will remit $25.00, plus few cents for de-
livery costs, or return book postpald. ('Wa pay de-
livery coste If you remit with this econpon: sima
return privilege. )

{Print)
NEMB soiviasinionnns

AdOromE .....cie e an

. D — — —— — — — — — — . — — —

PR e T

I Far price and terma outeide U7, 8.,
writa AMfelrow-Hil Int'l., NYO 36
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¥
L T i . —— — — —— E— S I TR TS B I S S

AW-4-11
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AVIATION SAFETY

CAB Report on Great Lakes Airlines C-54 Accident

All Safe as Fire Burns Off Engine

A Douglas C-54-G, N 30070, operated
by Great Lakes Airlines, Inc., made an
cmergency landing off the runway at the
Gage Oklahoma Airport, at 0320 on June
15, 1954} The emergency landing was
made because of an uncontrollable fire in
the Number 3 engine nacelle.

There were no injuries to passengers or
crew, The aircraft was destroyed by fire.

HISTORY OF THE FLIGHT

Great Lakes Airlines’ Flight 146, of June
14, 1954, originated at New York, N. Y,
with its destination Burbank, Calif., and
with intermediate planned stops at Chi-
cago, Ill., and Kansas City, Mo. The seg-
ments of the flight to Kansas City were
made without incident and the aircraft
landed there at 0005, June 15, 1954,

THE ACCIDENT

At Kansas City, a routine crew change
was effected and the aircraft was refueled.
The new crew consisted of Capt. Charles
F. Pedesky, First Officer Frank ]J. MacDon-
ald, Jr., and Stewardess June E. Miller.
No service was performed on the aircraft
at Kansas City other than refueling.

According to company records the take-
off weight of the aircraft was 71,143 Ib.,
which was within the allowable limits and
the load was properly distributed with re-
spect to center of gravity of aircraft.

Prior to takeoff Capt. Pedesky made a
preflight inspechon and no discrepancies
were noted. The flight normally dispatched,
departed Kansas City at 0107 and was
cleared IFR (Instrument Flight Rules) to
Burbank, Calif. via Green 4 and Amber 1,
to cruise and maintain 4,000 ft. The esti-
mated en route time was 7 hr. and 40 min.
and there was sufficient fuel for a flight
of 11 hr. and 30 min. There were 75
adult passengers and 4 infants on board.

At 0213, when the flight was over
Wichita, Kan., a routine position report
was made in which it was estimated that
the flight would be over Gage, Okla., at
0307. The crew testihed that when the
aircraft was in the vicinity of Gage radio
reception was r due to static cansed
by local thunderstorms in that area.

At approximately 0305, Gage INSAC,
(Interstate Airways Communications) ad-
vised the flight that Albuguerque ARTC
(Air Route Trafic Control) cleared it to
climb and maintain 6,000 ft. Accordingly,
Flight 146 began to climb.

Shortly thereafter the stewardess entered
the cockpit and told the pilots that she
had seen sparks trailing from Number 3
engine. The captain immediately requested
the first officer to look out of his window
and see if he could see anything wrong.
This was done but nothing unusual was

LAll timea referred to hereln are Central
Standard and based on the 24-hour clock.

seen. At the same time the captain checked
the instruments and found their indications
to be normal. The stewardess was then
told to return to the cabin and to again
advise the captain if and when she ob-
served anything out of the ordinary.

At approximately 0308, when the air-
craft was at an altitude of 5,500 ft. and in
the vicinity of Gage, the Zone 2 fire wamn-
ing light of the Number 3 engine came on.
As soon as this was observed the first ofhcer
went to the cabin to make a visual check.
He retumed a few seconds later and re-
ported there was a fire in the Number 3
engine.

The captain immediately returned the
aircraft to level flight and feathered the
Number 3 propeller. The firewall shutoff
valve was then pulled, the CO. selector
set for the Number 3 engine and the
first bank of CO: bottles was discharged.
As this application of carbon dioxide did
not appear to put the fire out, the engine's
cowl flaps were closed and the second
bank of CQO; bottles was discharged. Fol-
lowing this action the fire was seen to die
down momentarily but almost immediately
to flare up again.

The first officer called Gage INSAC at
approximately 0312 while the captain was
performing these duties and advised that
the Number 3 engine was on fire and that
its propeller had been feathered. The Gage
INSAC communicator immediately turned
on the airport runway lights for the north-
south munway. There were no other madio
contacts with the flight.

Capt. Pedesky, unable to extinguish the
fire, began a left descending turmm toward
the airport. During this turn, the Number
3 engine fell from the aircraft, at which
time a complete failuore of the electrical
system was experienced.

The captain testified that throughout the
approach he was unable to see the rmanway
lights on the airport and, not being able
to use the aircraft’s landing lights, he headed
in the general direction of the airport bea-
com. Throughout the latter stages of de-
scent the first officer used a flashlight so
that he could observe and call out altimeter
and airspeed readings. As the aircraft neared
the ground the fire illominated the sur-
face, permitting the captain to see the
ground and land the aircraft safely. After
rolling a considerable distance the right
main landing gear collapsed.

When the aircraft came to a stop all
passengers were quickly evacuated. Fire
evenhually destroyed the aircraft.

The Gage weather at the time of the
accident was: ceiling estimated 12,000 ft.,
overcast, visibility 15 miles, thunderstorms,
wind south-southeast 10 mph. Weather
was not a factor in this accident.

INVESTIGATION
Investigation conducted at the scene of
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SIMULATED OPERATING
CONDITIONS PROVE
COMPONENT PERFORMANCE
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IMPACT. Unit must withstand impact shocks of 30g
for a time duration of not less than 10 milliseconds.

b
"4 VIBRATION. o0perational accuracy guaranteed at 5g
from 20 to 55cps and at 10g from 55 to 225cps.

first essential in aircraft iél\eﬂroxhits

Engine-control electronic equipment is frequentl:.:'x installed im close
proximity to the turbojet engine. Therefore, electronié, components must
be designed and constructed to function with completa reliability umder
extreme ambient conditions. However, the degree of reliability attaihed
depends largely upon the attention given to detail in applying these ﬁ;'.lg

major design principles to every phase of equipment devexlﬂpment: N
% %
1. Conception of basically simple circuitry to accomplish dnisired control .HH
functions. \ \ _
. _ " '1.1. s % .
2. Rugged design of mechanical details. \ \
\ <l SUSTAINED ACCELERATION. Unit must operate

3. Selection of components based upon extensive El'l'l."i['ﬂl'll'l'iEﬂtEE and life
tests. §

&
4. Operation of all components well below their maximum rating. hn

5. Adequate performance tests of production units under dynamic u"gerat-
ing conditions. \

i 1
Strict adherence to these principles has enabled us to achieve extréme
reliability in all our aircraft electronic equipment. We believe our years
of concentrated research, development and tests devoted exclusively tp
automatic control systems for jet engines can be of real value in solving
your control problems, Our engineering counsel and extensive manufac-"

turing and test facilities are at your service. We welcome your inguiry.

TEMPERATURE CONTROL AMPLIFIER (Illustrated above). Modulates ex- .
haust nozzle area of a turbojet engine to maintain a constant turbine exit \
temperature. Input signal is derived from thermocouples. Output controls s

a servo which supplies hydraulic power to the exhaust nozzle positioning -i'
actuators.

TEST SPECIFICATIONS. MIL-E-5009A: aititude, ignition proof, sand and dust, humidity,
sustained acceleration, Impact. MIL-E-5272A: Salt Spray. MIL-E-5007A: General specification.

MIL-1-6181: Radio Interference.

satisfactorily while subjécted to sustained acceleration
of Bg along its longitudinal axis, 10g along its vertical
axis, and 5g along Its horizontal axis.

FLIGHT TEST CHAMBER. Unit performance
checked under simulated flight conditions within a
temperature range of minus 65" F. to plus 200" F., &
relative humidity of 95%, and at &l altitudes up to

50,000 feet. l

RE, INC.

AIRCRAFT PRODUCTS DIVISION - DANBURY, CONN. « STRATFORD, CONN. « INGLEWOOD, CALIF.

i MAIWELLH‘

=]

E & E OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGIME TEMPERATURE CONTROL AMPLIFIERS L ELECTROMNIC AMPLIFIERS
g M E PRESSURE SWITCHES FOR ROCKETS, JET ENGIME AND AIRFRAME APPLICATIONS + PRESSURE GAUGES

 TRAGH MARY THERMOCOUPLES = HYDRAULIC WALVES = JET EMGIME AFTERBURMER CONTROL SYSTEMS.
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The famous Boeing B-52 s
equipped with the ARO 8 liter
Liquid Oxygen Converter.
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The new 5, B, and 20 liter ARO
Liquid Oxygen Converters save
space and weight in hghters and
bombers . . . another ARO firss!
Complete technical and engineer-
Ing dati avaitlable upon request.,
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ARO OXYGEN EQUIPMENT

Up where air is thin . . . ARO Oxygen Equipment

GUARDS TH

performs a vital job . . . safeguarding the lives of
airmen,
As planes go higher and higher . . . greater and

greater 1s the need for the many new developments
In oxygen equipment pioneered by Aro research.
These and many other precision products by Aro

are widely used today by the Air Forces and leading
aircraft manufacturers. For more details write:

The Aro Equipment Corp., Bryan and Cleveland, Ohio
Aro Equipment of California, Los Angeles, Calif.
Arg Equipment of Conada, Ltd., Teranta 1, Ontario
O fices in All Principal Citiex

AIRCRAFT PRODUCTS

e — S ——— e — —

Liguid Oxygen Converters, Oxygen
Regulators, Pressure Regulators,
i " . Contents Gauges, Relief Valves,
Anti-G" Valves, Air and Oxygen System Accessories, Actuat-

ing Cylinders, and other Aircralt Accessories,

SAFETY . . .

the accident disclosed that the aircraft first
contacted the ground on a heading of 110°
about 900 H. to the left of Runway 4
(040°) and 1,000 ft. inside the airport
boundary. After rolling approximately 1,100
tt., the right main landing gear collapsed
because of hAre damage and the aircraft
then skidded sideways to the right, stopping
1,800 ft. from the first ground contact point.

The captain ordered an immediate evac-
wation of the aireraft, which was done
quickly and in an orderly manner through
the main cabin and pilot doors. Evacua-
ton was accomplished in an estimated 14
min., without serious injuries to any of
the passengers or crew.

The intense fire in the Number 3 nacelle
area continued to burn, spreading progres-
sively throughout the entire aircraft with
the exception of the left wing and empen-
niage.

The INSAC communicator at Gage
stated that at the time the aircraft reported
to him he did not receive the information
that the aircraft's engine was ahre but only
that a propeller had been feathered. An-
other flight operating in the range of Gage,
however, heard the flight report the engine
was also on fire.

When the operator leammed that fire was
existent the flight had already made its
emergency  landing. The communicator,
alone on duty, was unable to leave his
position to go outside because of his atten-
tion to radio operation. He was also unable
to see the airport landing area from his
position. Therefore, he did not see the
aircraft coming toward the airport or see it
land. He did not know that the aircraft
had landed until the crew entered his
ofice and advised that it was on the feld
and burning; also that the Gage Fire De-
partment had been notified by the captain.

The fire truck arrived approximately 30
min, later. The equipment consisted of
two CO: bottles and a water tank, operated
by volunteer firemen, and was not designed
for combating an aircraft fire but for the
use of the small community of Gage, Okla.

The Number 3 engine, which fell from
the aircraft was found 11 miles northwest
of the airport. It, being the area of the
origin of the fire, was given exhaustive
examination.

The nose case of the engine was de-
molished by impact and Cylinders 8, 9,
10, 11, and 12 were severcly damaged by
impact and fire. The diffuser section and
accessory case were destroyed. Omly por-
tions of the accessories normally installed
on the rear case were recovered; all had sus-
tained fire damage.

Disassembly of the engine indicated that
there was no failare or malfunction prior
to impact.

The generator for this engine, a Jack and
Heintz Model JH 11300, Type R-2, Serial
Number 772, was recovered. It was badly
damaged by the intense fire and impact.
Disassembly revealed that the inner and
outer races of the front bearing were badly
galled and distorted.

Three accessory case generator mounting
studs were recovered. Two were 61 in. long
and were bent about five degrees at the point
where they passed throngh the generator
mounting flange. The third stud had failed
in tension and bending at approximately
the same place where the others were bent.

Only the inner race of the gear generator
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“Bendpe-Skinner

FINER AIR-BORNE FILTERS

FOR EVERY PLANE AND PURPOSE

HY[II'EIU'IC Complete filters, or elements

only. Up to 14,000 p.s.i. burst, to 120 g.p.m.,
and filtration down to Y2 micron®. Efficiency
to 99.9%. (MS28720-4, -6, -8, -12; AN6235-1A, -2A,
-3A, -4A; ANG234-1, -2, -3, etc.)

#

Fuel riow from 3 PpH. o 30,000 PP,
Housings vp to 2,000 pounds operating Fal
pressure. Complete range of filtration from

%5 micron to 200-mesh screen (74 microns). %

CE

=
Alr Instrument air and breather filter application
to 10 c.f.m. Filtration for air-driven instruments and

venting of hydraulic systems, (AN6240-1, AN5822-1, AN-
6237-1, ete) *1 MICRON =.000039"

—
|'l|l I' []
|

Disc-type Ribbon-type Pleated-type

# Expart Sales:
BENDIX-SKINNER DIVISION OF ﬂﬂ' Bendix Internatisnal Division,

P.O. BOX 135 ROYAL OAK, MICHIGAN AaviaTiow comromarion 705 Easl A7nd Streel, Mew York 17, N Y

ORIGINATOR OF MICRONIC FILTRATION

WORTH INVESTIGATING:

Excellently located modern airport.
20 minutes to Washington, Baltimore, available for lease —

FEATURES INCLUDE:

Two 4000 ft. paved runways One 60" x 24" steel building
Complete aircraft servicing One 60" x 24" concrete building
Steel hangar . Administration building

110 x 100" with 20 lean-to with control tower, 3 offices
Ten steel “T" hangars Nearby: Ninety-five room,
508 acres with railroad siding ultra-modern hotel

Ideal for manufacturer of aircraft or aircraft parts,
engine overhaul firms or medification specialists.

FOR MORE INFORMATION, WRITE: BO-5830, AVIATION WEEK
330 W. 42 Street Mew York 36, N. Y.
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bearing was found. It was still attached to
the drive shaft and armature support tube. NUMBER 2 OF A SERIES

| /, - Approximately I of the circumference of
PHEGIS IUN flo S i . the forward and rear edges of the bearing
e groove was cut, distorted, and rolled.

4 The generator drive shaft was broken
UR AGY . Just aft of the clutch assembly, The shear
(® | ﬂd section of the shaft, designed to fail under

: excessive loads, was intact although bent
in bﬂfh cne degree. The armature and commutator

components of the generator were severely

MA RKING ﬂﬂd scored, distorted, and burned. The score

marks on the armature matched similar

FAB RlCATI ON : / \ ones on the coils and interpoles and were

rotational in direction, which indicated they
were made wlale the armatore was shll
| turning.

O
The United States Radium Corporation

-i::r:ﬂrdlng to company records the gen-
erator had accumulated 550 flight houss
sinceé overhaul. The overhaul incloded re-

is experienced in marking by ALL | placement of the front bearing.
methods, not just one. This enables us PR ’ | Investigation further disclosed that the
to recommend a marking best adapted Acmucg in marking is impossible un- | Douglas C-54G electrical system originally
to the type of part. These methods com-  Jegs the blank parts are equally accu- consisted of four 100.amp. generators, onec
prise photographic reproduction, rate. This company has the facilities | jnstalled on each engine.

screening, an improved offset process, for very accurate fabrication for all This system was subsequently modified

etching, engraving, and lithography.  types of parts and for the manufacture on the :-":uhject aircraft by the carrier in
USRC is equally experienced in the of complete dial and indicator assem- favor of a two 300-amp. generator system,

blies. This accuracy is obtainable in - ¢ ted Number 2 and
kina of metals or ; a generator mounted on Num an
Lﬁtf:aﬁffgruﬁa?tﬁmgnm edge- or USRC-furnished compenents. Number 3 engines. The modification was
- . i type ts. Inquiries invited — address Dept. AW-4 made in accordance with a CAA-approved
e il D e B S s P DeltaC&S Air Line engineering order
Number 336, dated July 29, 1946. The
““ITE“ STnTEs mnlum mnmnﬂ."uu modification was made to provide a more
Eastern Sales Office—535 Pearl 5., New York 7, N.Y. cfficient generator system for the aircraft.
Western Sales Office—5420 Vineland Ave., N. Hollyweod, Cal. In the specific instance of N 30070 the
Plants and Laberatories at—Bloomsburg, Pa., Whippany, N.J. modification was completed and approved

Bernardsville, N. J., North Hollywood, Cal. MNov. 15, 1953,

Generators specificd by the engineering
order were designated as Type G-27. It was
learmed through testimony of the manu-
facturer's representative that the R-2 gen-
erator, the type installed on the Number
3 engine, was identical with the generator
specified in the engineering order issued by
the airline.

After World War II, a surplus of R-2
cenerators, both new and used, were re-

MAXIMUM

EINA/

d—

MINIMUM leased by the Air Force. Jack and Heintz, )
therefore, in order to identify their own ~1’:_
surplus stock from any other, both as to
w. l r u I sales and warranty, designated theirs as the
G-?:? generator. @ WiNDING PRECISION COILS THE IMAGINATION FOR RESEARCH ——I— 'HE SKILL FOR PRODUCTION
L e ——— Exhaustive examination was conducted
- Sy P A relative to the airframe, the other engines,
e A e S = WP ' and propellers, and althoogh these com- _
- onents were badly damaged from impact Three complete plants with a total of 240,000 square feet
New Valcor Solenoid Val SPECIFICATIONS : l P T ¥ F
* v with the hizhest ratio of [l wei b E “: NG H“'ih fire no E"Elﬂﬁﬂﬂf could be fﬂ““ﬂrrﬁf are devoted exclusively to precise military electronics
e ek o Iy vve B Ambient Temperature— Ezwﬂzﬁﬂl by Pl:;;l*;ﬂhtg El:fﬂ&:}f = and electro-mechanical production. These facilities are staffed
ight : low § . dron = minus 65° to plus 180° F. ¢ : il ] : NS r v 4
::Ewﬂ in If;'fl:_,f. p;uun;zﬁptli.gﬂ: Max. Leakage—14 co/hr. fucl I!'-‘I perienced no mechanical or structural dis- and equipped to design, develop, test, and manufacture
- and low in cost. No 10 ce/min, air B crepancies, equipment ranging in size from miniature trans-ceivers to heavy
other Solenoid Valve but Current Drain — %4 amperex | | 3 .
VALCOR is so completely l| @@ 24 V.D.C. Designed in ac- | ANALYSIS shiphboard fire control weighing more than two tons.
depended upon in so many @ cordance with MIL-V-5610 i j _ .
;:i;":ll applications (ASG) and MIL-E-G003A | I[[v.e_gl;igﬂtiﬂn and examination of the Hoffman Laboratories 1s EL]UIPFIE'{.I with a EﬂmPIET.EI}" mlegmted
o ﬁf;;ﬁﬂ[_’_f'_i‘_f',’,hwmﬂfy"ﬁa.j.!m_"f.'f' Ef:;;t;-:f:mwm wreckage definitely indicated that the failure Navigational Gear manufacturing operation with sheet metal, machine shop,
E-Eﬂ'ﬂg-----,.---..--Hurmn'!hf Closed..ooee...... 100 pis ol a _Eﬂﬂfmfﬂf hﬂ?ﬂﬂg was the _’mhﬁ'l mal- Missile Guidance & plating, welding, assembly, and test departments.
viﬁfﬂ.;. ------------- Egzmﬂ:r gﬁ;r;dggg peig function, This failure resulted in the gen- Control Systems )
ﬁ-ﬁﬁﬂ“::::::::ﬂnrmalI; Open.....300 paig cration of extreme frictional heat capable Radar an Constant quality control and inspection procedures assure
viﬁsﬁﬁﬂﬂir".iih'i Elpn:;d ............. ﬁgg u::ﬁ of +‘E¥'EEI1'.E11[HE qm:l burning th:nurgh adjacent iolse Reduetiin the highest equipment efficiency . . . equipment that
V000 e Mormally Clossd 500 b fluid lines causing the release of inflammable ;
---------------------- ¢ 3 TR Countermeasures (ECM) meets and exceeds requirements.
fluids which were ignited. The fire pro- | LABORATORIES, INC
Write .'ntﬂ'#rfﬂrn*ﬂdn’nf information “ Al 3 b Communicaticns
o 5 S e gressed so rapidly and became so intense - - Write the Sales Department for your free
eyt TE Sy that available CO. was insufficient to ex- Terminal Equipment . P g oz
Eaviern Representative: Eavt Coat Enginvering C. tinguish it. Transistor Application copy of “Report From Hoffman Laboratories:
oslyn Protesssono 7. Roslyn, M. ¥, 2 :
“"E-":I:l-r:n Fuirtlalrgﬁvf: Ir:wrblsﬂi?&falﬁ The failure of the gﬂﬂﬂﬂlffﬂ.’ drive shaft A
_ ik bt e b to shear at its designed shear section after
g “llnun EHE]HEERI"E E“np- t!1= ]]'Eﬂﬂl]g fﬂlll]ﬁ': EETllllﬂﬂd s gy CHALLENGING OPPORTUNITIES FOR OUTSTANDING ENGINEERS TO WORK IN AN ATMOSPHERE OF PRACTICAL, CREATIVE ENGINEERING
CARMEGIE AVE., KENILWORTH, N. J. tion of extreme friction heat and the re- A o " OUVISTANDING . - ' ' e e 3 4
WRITE TO DIRECTOR OF ENGINEERING, HOFFMAN LABORATORIES, INC., 3761 SOUTH HILL STREET, LOS ANGELES 7, CALIFORNIA
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‘erali and M E ..I‘.'Ilﬂ,uﬁtl‘lﬂs, FIEI'EE thE
“Sﬂunﬁ E{ﬁ’l"ﬁﬂ?’" dai"l? while capably binding
together the world’s fastest craft!

ﬂlm “Cold Headed™ FASTENERS
unﬂm_-pn rigid, scientific inspeclion

during and following each

| VR nptll'ﬂﬂﬁlnf manufacture including
. “Boeing xR Quality Contrel PloWing™
A -.ﬁf u?ﬂ:h!;ﬂmtmlhn:-

IR1 complete medern Finol and
.Mdgfffﬁt inspections ossure
rcrat ﬁﬁlﬂissllﬂ Mﬂnufﬁﬂ-uﬂ
Fﬂ’iilﬂ' quuhw fasteners

' EH".ES I'l'l'ﬂﬂﬂ'l‘l'l- Eﬁﬂlﬂﬂerrng,
' Mq-lul.qr.gltul and Manufacturing
facllitias are both anxious and

qualified to help you with your
ety Spﬂqml fn:lﬂmi requirements,

: BRILES also 'offer NAS, AN E_H_S_ Standard

' ~ fasteners that surpass Air Force and Naval

o Specifications in their ability to withstand
impagct, shock, stress and strain!

. COLD HEADED BOLTS, AND RIVETS 3/32”to 114" Dia
Manvfacturing Co,
El Sequndo, California

ASS _.:.A'EE Boy Shore; M.Y., Cincinnati, Chicago, Defrelt, Haitfard, Conn.,
iﬁh- "Ga., Buffale,NLY., Geneva, II., St Charles. JIL.. Brightwaler, N-¥.

%’".ff..p,"ﬂta#. e

Dallos, Texas EQWARD SOSTETKE
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lease of inflammable fluids wath  conse-
quent intense hre.

The loss of all electrical power at the
time the engine separated from the air-
craft was ||1i_+'-;t probably caused by a gronnd
fault on the power cables illlHH"' the
physical breakup of the nacelle IIIH'I.'I":I-
tion. Further radio contact with the Gage
INSAC and use of aircraft landing lights
were prevented by electrical power loss.

The landing was made on the airport
off the runways due to the surface-type
runway lights being obscured by a growth
of tall grass. This tall grass was normally
mowed 5 ft. on either side of the TUIWIAYS
and unless an aircraft, on approach, was
lined up with a runway, the lights would
not be wvisible from a low approach as in
this incident.

The Gage INSAC commumicator testi-
fied that he did not hear any mention of
fire when the flight contacted him. It is
probable that static and mterterence from
other radio receivers prevented him  from
|'|L‘;!l’:i]];_; the complete message.

Before further transmission from the air-
craft conld be made all electrical power was
lost; consequently the Gage Fire Depart-
ment was not at the airport when the
dircraft landed. It is doubtful that the
available fire equipment would have been
able to {:Htillglliﬂii the hre had it been
alerted and present at the btme of the
linding.

The Board wishes to commend both

Capt. Pedesky and Fist Ofhcer MacDonald
who, under the emergency conditions pres-
ent, effected a safe Lmdmﬂ, at might, with-
out aircraft lights and omly the airport
beacom as guidance, Miss  Miller, the
stewardess, is also to be complimented for
the prompt and ethcient manner m which
she supervised the evacuation of all pas-
sengers from the burning aircraft without
injury to any of them.

FINDINGS

Upon consideration of all available evi-
dence the Board finds that:

l. The camer, the mrcratt, and the
crew were properly certificated.

The Hight was dispatched in accorcd-
.IIH_L with company ;n‘::{.u]ur:'-.

The total weight at takeoff was 71,143
||;r~ which was |u-. than the maximumm al-
lowable and the disposable load was prop-
erly distributed with respect to the center
of l?rrlftl.'l. of the aircraft.

The flight was routine until, when
i I'ht_ vicinity of Gage, Okla., fire occurred
in Number 3 nacelle.

3. A generator bearing  Failure  resulted
in extreme frictional heat which weakened
or burned through adjacent inflimmable
fluid lines and ignited the Auid.

6. The intense fire cansed the Number 3
engineg to drop off in Hight resulting in
a I:IJ-:I:let*I:I.' loss of electrical POWEr,

PROBABLL. CAUSE

The Bouard determines that the probable
cause of this accident was a bearing failure
of the Number 3 e¢ngine generator, causing
extreme Inchional heat and the release of
iflammable fluid which ignited in flight.

By the Civil Aeronautics Board:

fs/ Chan Gumey

/s/ Harmar D. Denny
/s Josh Lee

[s/ Joseph FP. Adams
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First Team

The years-ahead design and production capabilities of
Northrop Aircraft, Inc. are time-proved by the performance
of the long-range Scorpion F-89 all-weather interceptor
series, Today the newest members of the Scorpion family,
the F-89Ds, constitute the “first team™ of the U. 8. Air
Foree, standing combat-ready at our most critical defense
bases, Although the Scorpion’s basic lines were laid down
yvears ago, advanced engineering enables it to penetrate into
the high altitudes where tomorrow's bombers will travel.
Now armed with the massive striking power of 104 air-to-
air rockets—heaviest punch in the air defense arsenal — the
reliable Scorpion, with its two-man crew, can make effective
use of even newer weapons as they are proved and pro-
duced. Because of this unique design flexibility, the Air
Force has gained years and saved millions of tax dollars in
its build-up to defensive strength. Like its teammate, the
Northrop Snark B-62 long-range pilotless homber, the
Scorpion is a product of the creative ability of Northrop
Aireraft, Ine.—since 1939 world leaders in the design, devel-
opment and production of all-weather and pilotless aireraft.

NORTHROP

NORTHROPF AIRCRAFT, INC. » HAWTHORNE, CALIFORNIA

=\ Pioneer Builders of All Weather and Pilotless Aircraft
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EXC'TING NEW CAREER OPPORTUNITIES
ON DIGITAL COMPUTERS—innIu:Iing airborne types

FOR AVIATION

ELECTRONIC ENGINEERS

Whether you're interested in airborne digital
and analog computers for the military, or the
powerful electronic giants for industry, govern-
ment and education—IBM ofters unparalleled
opportunities tor qualified electronic engineers!

Because of its large-scale programs in both
of these vital and challenging fields, IBM has
immediate need tor qualified Electronic Engi-

'ENGINEERS |

LONG-RANGE,
CONTINUING
OPPORTUNITY
FOR
ELECTRICAL
AND
MECHANICAL

ENGINEERS

zﬂd /I/

OPENINGS EXIST FOR—
COMPUTER ENGINEER

Your future's on J[hB,-fiSB‘f-w!l_gn olte o

VATE Mvereiets ’ P Ty M T Requiring an engineering degree in
neers anc Ih_\_&.l{-i:«t:« ko {_lnl advanced research, Sl e i il el
systems planning and design, plus both theo- physics, plus o minimum of three years
. PR p——— . retical and experimental analysis on airborne ;!m::ﬁ':;m]; E;’?:E'ﬂzﬁnr?ﬂir,lﬁﬁ:
- digital and analog computers, transistorization, of jet and reciprocating engine fuel
5 "“"NEW IDEAS PAY OFF AT IEM." o . 5 1 s sysisms. problems OTivNG WD FIRE CUNTRBL
- G V. Hawki servo-mechanisms, and radar displays. e colf sty jo catues Sid
& $ays George V., Hawking, a IlEﬂ o 1.;..5“[;1 dﬁ-ntg‘n as well as h
] a | 9OPP P
- an IBM man since he was : _r : o r, 5
ALSO — excellent openings in IBM's manu- research into basic phenomena. No
graduated from MIT in 1949, e e riteum _ 1 | : *L‘ b . locic mainienance ability necessary. PRECIS’BN ”A VIGA T’0N
¥ | _ acturing engineering organization in the design
I know from personal experi- o e . . S
“w':;]huw”?:rf :,[:”Ll”: Ll:l_:t and development of electronic test equipment, .H_AE"ETIE AMPLIFIER | EUMMUNIGA TIUN
IBM.” savs [}r;c}r;_{c'.. T A tunctional testing and 'r.l]'l-'.i.]}’.‘if.'-i, installation and SYSTEMS ENGINEER T ————
; Y - ; : . . : - —_— or
SIX years, | ve ;1;_11;;”“_-.[-(1 lrom maintenance ﬂ! l.'_'!l{.’.[,'t]'”'l'll[.‘ test E'.'ll.lll}I'ﬂﬂlltT Electrical engineer supervisory capac- POSITIONS IN: E DESIGN ':EHGIHEER";G
Technical Engineer on elec- automation engineering, and 111111111fau::turing ity “ﬂlf'““":ﬁl and i';":j:'l“m““' trg: ’
ST, R ; . : 1 ey circuitry, con G .
KRG CaL AL .[1{'1'5“:" Lo Ef“l' rescarch. :::?:::: E:Tpm::minunm design and | Specialize in: Radar . . . Analog Computers . . . Digital
cct Engineer in 52, And right s i CEE. or Physi . testing. supervising other A engineers | Computers . . . Servo Mechanisms . . . Shock & Vibration
now I'm in {..]mrg{. of new product I"h”“””l_-'u equired: A degree 1 L. or PFOYSICS —o0r cquiv- and technicians. | ’ . '
at the Endicott laboratory. alent experience, LIQUID PROPELLANT .. Gll.‘ﬂl:lltt‘}?-. - Heat Transfer 9y B‘Eemute Uﬂ]‘ltl‘::lls . .o
b s e b S _ o | _ i it s | Sub-Miniaturization . . . Automatic Flight ... Design for
UGS AL IERLY Blhpdang Hers Al My AT Desirable: Experience in any of the lollowing ROCKET CONTROLS Ravbrmmaiton Tpatriatontnattnmg
an engineer couldn’t ask for a ‘t:rutt‘t:*:r time to fields: digital and analog computers, including ¥, | Lo .na 2
join us—or a better place to work! airborne types, radar, TV, communications equip- EHNHEEE You should have 4 or more years’ professional experience
IBM OFFERS YOU A REALLY STABLE, m.::ni, Tﬂh'?’r E"'m"t_r:" y, Automation, S?rm'mmhﬂ" Mechanical or elecirical engineer fo and a degree in electrical or mechanical engineering, or
SECURE, REWARDING FUTURE! nisms, instrumentation, or data handling systems. supervise the research and develop- ph}fﬂiﬂs
IBM’s product diversified th ment of liquid dpr:irpullnnl m-i::]luirlt ::n- , .
vl 5 pProducts are st diversine ey serve For information on these career opportunities irols, systems design, componen e- ' — " . -
i all industries, as well as government and edu- NRITE sign, development, and testing. In th’ese pi:rsltmns at IftCA, there’sareal engineering qhallenge.
" cation. Markets are independent of seasonal T O T S 4 p _ . The salary of these positions Y‘_Ju Il enjoy professional Etﬂ'_:‘-%ﬂ_- .o reuﬂgl:utmn‘ for accom-
{  fluctuations—war or peace. E‘"WM‘"..I'I.:'.u’?“ : :.n. E|-||u“:I l|n al:nn T P s g SO plishment . . . unexcelled facilities . . . engineering graduate
' ithham M. Hoyt ept. ¥ your o ¥ and experignce. - . =
. Salaries are excellent, with advancement 590 Madi A o I study with company-paid tuition . . . plus many company-
3 M o 4 90 Madison Ave., New York 22, N. Y. Send detailed resume listing education. +d h ﬁt P] t. h h {1 tr}" ]. 'ﬂ RE‘lﬂ-
' from within based on merit. IBM’s employee sngineering experience, and salary re- pald penents. rileasant supurban and coun IVINE.
#  turnover record is one of the very lowest in gquirements to: cation assistance available.
+ the country. Fine employee benefit pro- e : I
B : ’ | ; P - " b L ] !
gram includes hﬂh‘-Pl‘l‘;l]liﬂﬂl‘lﬂl], life insur- TR e R TEE'IIIIEE' EI‘IIDHII'HIEM ﬂEIlﬂﬂmE“t Look into the RCA career that -‘E waling fﬂ"r Eﬂ:u- Send
ance and retirement plans. World's Leading Box 255-AW a complete resume of educalion and experience to:
it Producer of Bendix Products Division of I Mr. John R. Weld, Employment Manager
A;ﬁz;ﬁ;ﬁ 401 North Bendix Drive Camden 2, New Jersey
| 20, Indiano
Your replies, of co ill be held in strictest confid ana S e THEY'LL TELL YOU RPN I RADIU cﬂRPﬂRA T’”" 0F AMERIGA
F replies, CEOUrSE, Wi c ng In SrrIcresT connoagnos, ; wa !unmmﬂ .rn“ an ill'lﬂ'l!dlﬂ'l'ﬂ' “FI'
INTERNATIONAL BUSINESS MACHINES CORPORATION I G SEEAE SRAEE O WORK: s _ | Trks.
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creative Engineering
Opportunities with Republic

Acrodynamics

L
| Acrodynamicist
An asrodynanmlex enginesr (3-4
I YELArs eXperience) experisnced in
| analysis of asrodynamic dsta and
stability problems. To invesligate
I stebility and cdcontrel problems
nnder supervision, Extremely in-
l leresting work in advanced prob-
l lemas.
Acrodynamicist
l Man with ability 1o combine the-
I pretical and practical asrody-
namic to determine aerodynamie
l load distributions and to work in
I the Aeld of aeroelastic analysis. A
background knowledese of oom-
I presgible and incompressible low
I of perfect Aulds and an under-
standing of basic enginsering
|

mathematics s desirable, Thia
pogition offers an exXceptional op-
portunity for professional devel.
opment In fundamentnl aerody-
naumle analyais,

Flight Test

i Acerodynamicist

For Flight Test Engineer posi-

I Lion, Aero cduentlon ool experi-
ence With stahility required. Ta

I work om planning and analyvsig of

I high sped
programs,

gxperimentnl Night

Kesearch

Electronic Instrumentation
Engineer

Three to filve venrs aireraft in-
girumentation axX periencae e
guired, Knowledege of transduc-
ers, oamplifierse and recording
ggquipment uasd In experimental
regenrch testing of hi-sposd  Je
aireraft s esmsentinl. Knowledpge
of 8ervo loop Lhebry as r|_]'|-|1|.I1-1I Liw
gircraft systems ooupled with
ability to propeéerly inirument,
record and analyvees s desironble.
Gradunie with BE.E. degree pre-
ferred,

Rescarch Engincer—

Hydraulic Controls

B.5. degree in mechanical or
aeronnutieal englineering with ex-
perience on sireraft hydraulio
syiEtems. Work involves mechan-

Mr. R. L. Boriner

FEREEREE

ST\ """\ "\ """\ """\ vvvvhvuan

[

Please address complele resume, ontfuing details
of vour techuical background, to:

Adminiatrative Engineer

FrEPE/ e AVFATFION
FARMINGDALE, LONG ISLAND, NEW YORK

IS NS N NN NN NNN NN NN NN\

teal and hydraulic problems such
as contral system frequency re-
aponsge, hydraulle system and
contrl valve eharacteristics and
high temperature fuoids, pack-
ingg, pumps and related Ccompo-
nents, Must bhe capable of plan-
ning and conducdting test pro-
grams, designing specinl test
equipment, maintfaining contact
with vendors and design person-
Fiis]

Electronics Engineer

Famillar with alrborne elecironio
piuipment (communications,
navieation II.F.F., HRadar and
Autoplilots), preferable with 2 to
4 VEeurs pireralt experience,
Should be a college gradunte, Du-
ties will include gystem investlga-
tions, eBiablishing tesl proce-
diures and conducting environ-
mental teéstg on alrborne slecs
tronic equipment and compo-
nents,

_—_— e e ] SR D S e e e e m—m— m———

Chermodynamics

spoedinlized aopenings for Thermo-
drmamies engineere in the follow-
ing crlégories. BH.&5. Iin MLE, o1
ALK, redpulred,

Thermodynomics Engincers
(1) Twop vears experience in high

sieeil ras Aow
P2y Two yvears experiones in heat
ansEler,

Flutter ¢ Vibration

| Senior Dynamics Engineer
Position open for a qualified enpEi-
nedr (o work om flutter problems
I of supersonic alrcraft and direct
l work of other engineers. Oppors
funity to work on the most ad-
r vanced hilgh performanes pireraflt
I which will challenge the ingenu-
ity of the man who takes thia job,
| Several years experience in flut-
| teér analysls required,. Chance for
advancemeont good.

Stress Section

| Senior Stress Analyst

] Enginmeering degree with 8 mini-
mimmm Of & (0 & Yenrs gtridss analyvs-

I #l8 and design oxXperience on

1 major alrframe components

AT LR sawwe?

FLIGHT ENGINEERS

Immediate apenings for Flight Engineers desir-
in_qhin!ernutiun:rl light career (Mew York Base)
wit

PAN AMERICAN WORLD AIRWAYS

Beginning salary 35670, Employee bencfits
include retirement & life Igsumncu plans, 30-
day vacations per year, discount travel, etc.
Appliconts must be U. 5. citizens, maximum
age thru 31 years, H.5. grads, college engi-
necrs preferred, exempt from military service,
E!JJF' to pass 'flrghl* physical, height 56" to
Must have AEE Liconses, OR hove completed
secs 1 thru 7 of CAA Flight Engineer Exam.
Contact your neorest employment office:

28-19 Bridge Plaza MNo., L.I.C., N.Y., ST &-5858
Int'l Airport, Miami, Fla., Tel 64-5411
Int"l Airport, So. San Francisce, Cal., PL 5-7000
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* EXPERIENCED CREATIVE
OXYGEN ENGINEER

Wanted by small nationally known Eastern
manufacturerer. To eventually head up
aircraft oxygen engineering division. Sal-
ary open. Stock in company avoilable so
this man will benetit financially in the
ossured growth of the company. Enclose
recent photograph of yourself,

P-0148, Aviation Week
130 W. 42 8t., Now York 36, N. X.

| immedinte oonversion (o

WANTED
Over All Supervisor

For engine overhoul shop located on Wast
Coast. S5end complete resume and salary

expecied.
P-6126, Avintion Week
08 Post 8t.. 8a8 Franciseo 4, Callf,

AVIATION ATTORNEY—EXECUTIVE

s Supceessful administrative, military and inters
national law experience; eoxecutive background:
familiar aviation seciences, businsss and industrial
ractices: top secret clearanca; transport and boame-
ardment pilot. Seeking position using skills, of-
fering challenge. Full resume ﬂ'lﬂ'.'p'n

PW-H016:; Aviation Week

330 W, 48 Hr.. New York 38, W. Y.

PEPLIESR (Boxr No.); Addresg o affice nearesi you
NEW YORK: 8360 W. {2nd Sf. 728
CHICAGOD: 526 N, Michigan Ave, (11)
SAN FRANCISUO: 88 Poxst 88, 7 4)
LOS ANGELES: 1111 Wilshire Bled. (17)

POSITIONS YACANT

AERONAUTICAL, MECHANICAL, Clvil Engi-

neery, Enginecring Analysts, Several poritions
pow open Iin dyvnamics, struciures, systema
st uil ¥ operations refearch, and laboratory
lesl, Maximum carcer opportunities for versmn-
tile men with leadersghip qualities. Write Chalr-
iman, Engineering Meéechaniecs Division, South-
weat Research Institute, P, O. Hox 220868, San
Antonio §, Texas,

COLLEGE AEROXNAUTICS Instructor wanted,

Instructor gualifled to orgoanize and conduct
undergraduate courses in drafling, navigation,
aerodynamics, alroraft electriclity and hydran-
fies, Qualiflications desired: BSE-AH Degres in
Alr Transportation or Aeronnutical Englineers
inig: MS-MA Degree in Business or Alr Trans-

o |

| partation. Commercial pilot rating, A & B li-

cense desirnble, Recont experience with major
pirline. Write Aeronautica Department, San
JoEs Sinte College, San Jose, California,

SALES ENGINEER - Agpgressive Young moen

with exXperience in aceessoriea, valves and
controls Tor airerilt and engine fuel svetemas.
1o manage and expand the sales potentinla of
n small butl progressive Enst coast accessory
manufacturer, Good opportunity for the right
man. P-A1156, Aviation Weelk.

POSITIONS WANTED

ELECTRONIC FIELD Englnear with commer-

cinl pilot licechse desires posilion that in-
volves flying with electronies, Background In-
rludes radar development, mierowave research,
shoran, televigion and other phases of elec-
tronics, Graduate aof technical communications
school. Hold POC first elass radio-telephone
livense,. Am currently employed in research,
Age 27, Bingle, PW-583, Avintion Weel.

ALRWAY OPERATIONE BEpecialist, Tower

Chief, deslres poaition with private company,
13 years progressive, responsible experlence;
nge J6; college tralning; excellent references,
PW-6116, Aviation Weelk.

SALESR ENGINEER — Graduate Mechaniea] =
16 years industyy experience includineg instal-
F_iI'I'-III'I. nperation, night test and sales of turbo-
Jet, furboprop  aned reciprocating enpines,
Have active siles contacis alreraft manufoc-
urers, alrlines and mblitary bases In midwent
and «ast, Qualified for reaponaible sales poxsition
with established alrerafl engine or accessory
manufacturer, PW-6069, Aviation Weolk,

SELLING OPPORTUNITY WANTED

ESTABLIBEHED MANUFACOTURER'ES Hepre-
pentotive, Davton, Ohlo, now handling three
niational aorounts with the pir foree wants one
additional aceount. Downtown office. secretarinl
and TWX Serviee, RA-6051, Aviation Week,

FOR SALE

Lovckheed Lodestar 18-56 Serial Na. 2339, Flush

riveted, Wright Cyclones G2-6A%, Total Time
b.iaf, Time since 6" hpul 359, Excellent for ax-
ecutive conversion. For ZEale by Owner, FS-5035,

| Aviation Week,

For siale or lease B25J—B24M, with less than

=0 hra. TT airfrome since new, avallable for
executive, B2 ns
HAG00-29 engines. B2d wine & tall surfnces
equipped with thermo deicer system, Will con-
vert to LB30 or CRYT, PLeazant 2-6103, Bob
Bean Alreraft, Hawthorne Municipal Afrport,
Hawthorne, Callf.
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UNITED
AIR LINES
needs pilots
and flight

engineers
NOW!

New age limits!

Wonderful career opportu-
nities with the nation’s num-
ber one airline now open to
qualified men. Company bene-
fits include excellent pay,
broad insurance program,
retirement income plan and
others.

Qualifications: Height 5'-7"
to 6'-4", U. &. citizen, high
school graduate, commercial
pilot license, pass physical
with no waivers, Age 21-28,

Applicants who, in addition
to above qualifications also
have Instrument Rating or
Flight Engineer’'s Certificate
{or Flight Engineer’'s exami-
nation written portion passed)
will be accepted through age
29: with both Instrument
Rating and Flight Engineer’s
Certificate through age 30.

Successful applicants will
attend United’'s Flight Train-
ing Center at Denver and re-
ceive salary while in training.

Write: C. M. Urbach

Placement Superintendent
United Air Lines
Stapleton Airfield
Denver, Colorado

AIRPLANE AND ENGINE MECHANICS

Are you interested in a Non-Profit
Organization with an aim toward:

i. Broadening your knowledge of modern aviation
from a Professional Aviation Mechanics view-
point.

2. Improving prestige and recognition for those
choasing Alreraft Repair and Maintenance as
a profession.

3. RAepresentation in matters efWecting this pro-

| fession.

Address inguiries to:
PROFESSIOMAL AVIATIONM MECHAMICS

Station H, P.O. Box 89
Buffalo, N. Y.

Replies assurad—No Union Affilintions.

- S —]
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TO THE FINE ENGINEERING MIND
SEEKING THE CHALLENGING PROJECTS IN

HYDRAULICS AND CONTROLS

HYDRAULICS AND CONTROLS ENGINEERS are urgently needed and offered
exceptional opportunities now at Convair in San Diego, California. Hydranlics
Engineers for analysis and selection of components, test stand operation and
coordination, and training of held service personnel. Hydranlic Servo Engineers
for system planning and analysis in relation to hydraulic operation of servo
control systems, Pneumatics Engineers for design and selection of high pressure
pneumatic actuators, weight reduction surveys on problems of hydraulics vs.
pneumatics, and thermodynamic and fluid dynamic analysis of systems. Controls
Engineers for layout and design of control system for high performance aircrafe;
coordination of powered flight controls with servo mechanism and hydraulic
systems; automatic flight controls, including pilot assist, pitch and yaw damper,
and other sub-systems analysis and design.

CONVAIR offers you an imaginative, explorative, energetic engineering depart-
ment . .. truly the “engineer's” engineering department to challenge your mind,
your skills, your abilites in solving the complex problems of vital, new, long-
range programs. You will find salaries, facilities, engineering policies, educational
opportunities and personal advantages excellent.

SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern California,
offers you and your family a wonderful, new way of life...a way of life judged by
most as the Nation's finest for climarte, natural beaury and easy {indoor-outdoor)
living. Housing 15 plentiful and reasonable.

Generous travel allowances to engineers who are accepred. Write ar once
enclosing full resume to:

H. T. Brooks, Engineering Personnel, Dept. 104

CONVAIR

A Division of General Dynamics Corporation
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA
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. " CALLING CARD FOR
A BRILLIANT FUTURE...

Bendix Missile Section is a major contractor in the U. S, Navy's guided
missile program--a part of the "new look” in our defense plan. Our
expanding program has many opportunities for senior engineering
personnel: Electronics Engineers, Dynamicists, Servo-Analysts, Stress
Analysts, Project Coordinators, and Designers. Take time now to look

into the opportunities which Bendix can offer youn. Write Employment
Dept. M, 401 Bendix Drive, South Bend, Indiana.

e ———

| FABRICATION MANUFACTURING

ENGINEER-SENIOR

M. E. or . E. degree. Minimum 5
years experience in aircraft manu-
facturing or allied industrial en-
gineering.  Complete working ‘

knowledge of aircraft fabrication
equipment,.

Write in complete confidence to
Dept. AW-FME

LOCKHEED AIRCRAFT CORPORATION
761142 Peachtree 5t., N, E.
Atlanta, Georgia

DESIGN CHECKERS
ENGINE DESIGNERS

For engineering research development.
Gas turbine or internal combustion engine
experience required.

PROJECT ENGINEERS

For Diesel and gas turbine development
and production engineering.

Write: Personnel Department
Continental Aviation and
Engineering Corp.
1470 Algonquin Detroit, Michigan

HELICOPTER

field service
representafives

Unusually interesting jobs working on rotary
wing aircraft made by the world’s pioneer in
helicopters. Assignments will take you to
many parts of the globe — here and overseas.
Excellent salary plus travel expenses. High
school graduates may qualify if they have
some additional training. A & E license is
required; previous helicopter experience is
- desirable.
Aemsm———

Please send complete resume to Mr. James Purfield

SIKORSKY AIRCRAFT

Bridgeport 1, Connecticut
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Structures Engineer

® Opportunity to pioneer in wing design |

for aerodynamic heating.

® Development program for wing struc-
tures of high performance aircrait.

® Association with scientisis and engi-
neers in a small, aggressive company
engaged in advance research and
development programs for guided
missiles.

Write to: PERSONNEL MANAGER

Aerophysics Development Corporation
(Subsidiary of Studebaker-Packord Corp.)
P. O. BOX 949
SANTA MONICA, CALIF.

HELICOPTER PERSONNEL

BELL HELICOPTER PILOTS and A&LE ME-
CHANICS—TPermancent positions open for ambitiouws
and aggreasive mon who can help develop new areas
in agricultural snd charter eperations. Also me-
chanics wanted with experience on Bell, Hiller,
Sikorsky and Plasecki helicoptems.

P-6087, Avintion Week
a0 W 42 St New York 36, N, Y.

Watch—

the Searchlight Section

for
Equipment Opportunities

AVIATION WEEK, April 11, 1955

CALTECH

Southern California

Cooperative Wind Tunnel

The Southern California Cooperative
Wind Tunnel, owned jointly by five of
the leading gircraft manufacturers and
operated by the California Institute of
Technology, has served the industry for
ten years os @ major test installation
for the development of aircraft and
missiles. This large, variable-density
tunnel is now undergoing on $8,000.-
000 modernization program to provide
the lotest in facilities for testing at
subsonic, transonic, ond supersonic
Mach numbers,

Openings are now available for:
TEST PROJECT AND AERO-
DYNAMICS DEVELOPMENT
ENGINEERS

These positions involve work on o
wide variety of aerodynamic problems
associated with transonic and super-
sonic wind tunnel design ond opera-
tion, and with wind tunnel test pro-
| grams and data analysis. Openings are

available for recent groductes as well
as for men with advanced degrees and
/ar exiperience.
COMPUTING AMALYSTS

Positions require B.S. or higher de-
gree in mathematics for work in set-
ting up and coding problems for solu-
tion using the new ElectroData high-
speed digital computer,

For additional information please
contact the Personnel Office.

CALIFORNIA INSTITUTE
OF TECHNOLOGY

Pasadena, California

ENGINEERING ARTIST

Experienced in air brush work with
specific emphasis on photo re-
touching. Working knowledge of
blueprints and isometric drawings.
Samples requested.

TECHNICAL ILLUSTRATOR

Experienced in isometric drawing
of structural and mechanical parts,
deriving information from blue-
prints and rendering primarily in
line. Samples requested.

* * *

RESEARCH ENGINEERS

Degree in metallurgy. Minimum
of three years’ experience involv-
ing ferrous and/or non-ferrous
metal, preferably in aircraft,

Write in complete confidence to

DEPT. AIR-AW

LOCKHEED AIRCRAFT CORPORATION

7615 Peachtree St., N, E.
Atlanta, Georgia
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2 Open
for 775 ENGINEERS

Airframes

Stress & Weights

Materials & Laboratory

® Power Plant Design

® Power Plant Operation

® Hydraulics & Controls

® Electrical, Radio & Instrument
® Liagison

IF you want immediate employment in an area where new
horizons are opening in aviation. including latest develop-
mentis in in-flight refueling—IF you want to live in the Sunny
South—IF you have experience in aircraft for any of the
positions listed above, send a resume of your qualifications

to:

MR. A. V. WELSH
Employment Manager
P. O. Box 2287

AIRCR'AFT CORPORATION
Bormingham, rita.
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new developmenis in
’ helicopters present
a constant challenge

STRESS ANALYST ENGINEERS

i Are you interested in research work involving
strength and fatique characteristics of new

’ materials? Are you able to analyze and deter-
mine static and dynamic loads?

If you have 3 years’ aircraft stress experience
—or—if you have an aeronautical engineering
degree—you may be qualified to fll a most
desirable position.

You would enjoy working for a progressive
company that is expanding rapidly—where

’ your family's well-being is importantly consid-
ered—where individual effort is recognized
and rewarded.

Send a complete resume to
L. R. Auten, Personnel Department

SIKORSKY AIRCRAFT

Bridgeport 1,
Connecticut

APPLIED
PHYSICISTS

SYSTEMS

ENGINEERS

PERMANENT ASSIGNMENTS
@

IN THE FIELD OF

MILITARY WEAPONS SYSTEMS

Missiles Reliobility Studies Sonar
Fire Control Radar Data Processing

REAL CAREER OPPORTUNITIES

You'll enjoy the advantages of a small company atmosphere in the Silver
Spring Laboralory . . . along with the stability of being parl of the rapidly
growing Vitro Corporation of America with 5 diversified operations through-
out the United States.

@® Suburban Location in residential community adjacent to Washington, D. C.
@ Plentilul housing—modern apariments, houses to rent or buy

® Advanced courses available at 4 major universities

® Cultural advantages of the nation’s capitol

Similar opportunities also available at West Orange, N. J.
and Eglin Field, Florida Laboratories

Write to Personnel Manager

VITRO LABORATORIES

962 WAYNE AVE. SILYER SPRING, MD. fff'ﬂ'

-
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AIR AGENCY CERTIFICATE NO. 4044

the name’s Drake..

I didnw’t change my
name like that rascal
Mugriditchain, I mean

Martin, but...

When I found that he

had appropriated almost the
entire advertising budget
for March to chat about
changing his name and to
invite his friends and
customers to telephone him,
I couldn’t help doing the
same thing myself ...

For, though I'm a General
Manager instead of a
salesman these days, I'm still
a salesman at heart...and
anvhow, a G/M ought to
have the right to imvite

his old friends to call him
anyvtime theyv need help

or engines or just want to
chat, shouldn’t he?

Best regards,
W. E “Bill” Drake

Yes ! the name is
Steward-Davis Inc.
for Pratt & Whitney
and Wright eustom
engine overhaul and
the telephone number’'s
PLymouth 4-3144

Gardena, California

POWERPLANT CLASS 1 & 2/NO LIMITATIONS

AVIATION WEEK, April 11, 1955
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i A CAREER
- without COMMUTING
AT

- GENERAL ELECTRIC’S
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPT.

IN UTICA, NEW YORK

You'll like Utica, at the foothills of the Adirondacks, at the gateway
to the world-famous Thousand Islands. 5 golf courses, over 800
acrea of parks, tree-lined streets make this scenic Mohawk
Valley city of 100,000 a delightful place to live. And no
wmatier where yout do live in Utica, you can get to work
in 15 minutes —enjoy your lunch at home,

OPENINGS FOR EXPERIENCED:
COMMUNICATIONS ENGINEERS in: ~ RADAR ENGINEERS in:

Systems Engineering Fire Control Systems
Electro-Mechanical Dev. Search Systems
Transistor Applications Electro-Mechanical Dev.

VHF-UHF Techniques Countermeasures
Digital Technigques VANCE PR
AD DEVEL
ENGINEER WRITERS ENGINEERS

(BSEE & Military

Radar Experience) (PhD & MS level)

Repliea will be held in eonfidence.
Pleage send resume to: Mr, George I. Gaston

GENERAL &B) ELECTRIC

French Rd., Utica, M. Y.

PBY-DA AND LUXURY TYPE “LANDSEAIRE"
CESSNA AIRCRAFT DEALER

® 5Specializing in PBY-5A—C-47 —DC-3— |
B-25 ——Lodestar— Beechcraft

CAA APPROVED REPAIR STATION—
AIRCRAFT, RADIO AND INSTRUMENTS

® Fully equipped to do Maintenance and
Overhaul on all types of Aircraft

Dealers for Lear, Collins & Bendix Rodio and ® Ultra Modern Interiors and Conversions

Eclipse-Pioneer Instruments

SOUTHERN CALIFORNIA AIRCRAFT
CORPORATION

Ontario International Airport
California

Ontario

DEAL DIRECTLY WITH OWNER
Frederick B. Ayer

ENGINE WORKS

B - e C-185 BEECHCRAFT Lambert Field, 5t. Louis, Missouri
S8, % or mare. VHE crystals £7.00 sach or 86.75 3 FOR LEASE Largest suppliers of engines for executive

or more, Each crystal individually checked to « Nice airplane « Good interior DC3. Wa stock, overhoul, and install—
F.C.C. requiraments. State make of radio, pin size, | = Wall equipped radia  » De-iceing equipment —202A

pin spacing, or send in your old erystal for sample. * Aute pllot * 50 gal. nose tank —5&
—S56WA
—r

Immediate delivery, Be sure to include the new Mo deposit required—no long-term contract.
22,7 tower frequencies. Why not fil up all your Flu g5 much as you like. SHO00 per maonth.

CRYSTALS

Qur erystals are guaranteed for one year, We can

transmitting channels? 121.5 emergency crystal, ; r ; —TIWA
122.8 Unicom. 122.9 ground control. : Aircraft hull insurance included. —Sunar-92
If desired, aircraft avoiloble R 1830 —T!F
LANG for outright purchase. — 07
Frederick B. Ayer —94

Municipal Airport

R2000-D5, -13 R1340 R285
Omaoha, Nebr.

DC-3 Owners—Write for our DC3 engine
evaluation form, and engine exchange plan.

TRADE-AYER COMPANY
Linden Airport, Linden 3-7690 Linden, M. J.
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| Celanese Corporation

is YOUR FUTURE as Pfﬂﬂliﬁiﬂg | LunEsrh:"izzrcii?fddﬁsnu.ﬁ.u|.5
as a HELICOPTER'S? ENGINE WORKS

Lambert Field Inc. St. I-l.'ll.l_i_it Mo.

| ATTENTION
AIRLINE |

We think the future of the helicopter is virtually un- —
limited. Why not make your future just as promis- G.E. DYNAMOMETERS P“RGHASING
ing? -0 B, g0 o, Jaom ms
SIKORSKY., pioneer helicopter manufacturer, | “ﬁ?ﬁ;ﬁ‘ﬁ'ﬁpﬂ,ﬁi{uﬁ?; 1Eu1"5_!r;',p:;=::m. | AGENTS
needs . .. —_— SQ?MUEL M. DA?I‘.E -
e i Phone: CHestnut J-:IElhEEﬁ bl
TEST ENGINEERS ' RADIO EQUIPMENT
W EQUIPMENT :
g:i':_’;::f'::f::im““ 17 Lard Maar Wount MR-, For PAW Engin e AIRFRAME COMPLETELY OVERHAULED ZERO TIME -
| ing Covers for P.¥.—I
62 Gxysen Masks Numbor OM 31240088 o ENGINES “NEW" WRIGHT 1820-56-1350 H.P. OR P & W 1830.92 COMPONENT PARTS
: i i ’ u uring C

B N e L i 24 w.“sa"s'.’*ﬁ::“:::r;-:;:;_r;rf T nv. e PICTURE WINDOWS, “NEW" BUBBLE TYPE @
commercial requirements are a challenge to skilled e COLLINS OMNI. FULL RADIO PARTIAL LISTING
men—offer excellent opportunities to further your o ANTI.ICERS — DEICERS ARC-1 MN62A, R5/
professional stature. AIRCRAFT nmu'ns 22 ARN 7, ART-13, APN-9,
Engineers whose abilities or experience qualify them e JANITROL HEATERS BC433G, MN26C,RTA1B,
for these responsible positions will enjoy a well- ETC.—CONTROL BOXES,
rewarded career with a secure future and many ben- w E T R SHOCK MOUNTS, LOOPS
efits for themselves and their families. | LP21LM, LP21A

SELL » BUY « LEASE « FINANCE

Send @ complete resume to R. L. Auten, Personnel Department HULT|=EHGII':E AIRCRAFT AMPHENOL AN & UG
WE OWN THE AERONAUTICAL CONNECTORS
SIKORSKY AIRCRAFT | amlasr e e r
: ticut Wire or Write P. 0. BOX 233 INTERNATIONAL AIRPORT MIAMI 48, FLORIDA NEW, CURRENT GE &
| Yy ——— | 5 5 SYLVANIA RECEIVING |
L . 5’ 7 _ & TRANSMITTING
o - [ EXECUTIVE TUBES |
AIRCRAFT CORPORATION INSTRUMENT SERVICE cu
RESEARCH OPPORTUNII I DEPT. AW-3 » P.O.BOX 456, MIAMI 48, FLA, - LODESTAR OHMITE, IRE AND
for IVE AIRCRAET WARD LEONARD RE-
| §
AERONAUTICAL ENGINEER ExEcﬂEmphtu Services ond Soles ® NEW CUSTOM INTERIOR SISTORS <
ek LOGESTAE. DI ® TV-FM CABIN RADIO RECORDER SPRAGUE. AEROVOX
e AIRFRAME LOW TIME SOH | o .
New, attractive career opening has developed for a graduate acero- ® DUAL FUEL SYSTEM ERIE, ASTRON AND
nautical engineer with 1-2 years’ versatile experience in the fields of I'EAR A“"] p"-ﬂT BYRUS ® DUAL FLIGHT INSTRUMENTS 'EI'EEISGAHE CAPACI-
supersonic aerodynamics, aerothermodynamics and heat transfer. ST. LoUls REMMERT-WERNER TOLEDOD UVEHHAULED ® WRIGHT 1820-66 ENGINES ==
Position involves broad research programs in aircraft and missiles for Available For Inspection HICKOK. PRECISION
Government and private industry. Excellent promotional opportunities FEHSEEHI_l. SiI:P—EEEE:EIEEFiﬂEEuHIH GH:F:::?I".:-IEEhfi?‘:!ﬂaif;g:us In Miami APPARATUS, SIMPSON,
in a stable, progressive organization. Please address reply to ' INQUIRE FOR FREE LIST | WESTON AND TRIP-
RAUBART AVIATION READING AVIATION SERVICE, INC. Leewar‘l LETT TEST SETS AND
GRAUBA 0 MUNICIPAL AIRPORT READING, PA
The Personnel Manager 679 N. Michigan, Chicago, MOhawk 4-7190 o B METERS
“WE OWN THE AIRCRAFT WE SELL" AERONAUTICAL .-
BATTELIE MEMORIAL INSTITUTE I_ o D AR Te e RO rbLiEs P. 0. Box 210 FORT WAYME, INDIANA A letter on your station-
505 King A?EH‘IE Cﬂtumbui ]' ﬂhin - ' . P. O, BOX 233 INTERNATIOMNAL AIRPORT ery H'"l-!-’ F'ﬂEE‘ }'ﬂl"' com-
EXECUTIVE & AIRLINE AIRCRAFT F % i s, FLomio . Bl g g
e Hinee 182% the oldest and largest alfreraft dealer ——
m—— ——— with Inrgest stock parts for PAT, WAC, HB, Doug- N Avco Lambart Flold [
o | SRS <2 | [ SUPER-92
AIRPLANE ENGINES & PARTS Auto pigt Aituge Contrt and many omer ex- [ | Frany Gbeese ALATAR Do e INC. Termshi 5151 Uz.Pu...Ep..Rh o MERRICK
SR e Has all Parts and Supplies for E"’“”‘“’ CAA Approved—betier single hﬁninu—l:}wrr eosts
H]H SlI.E gaﬂlfﬁ-adﬁr Enrhu:ir:." inltll_l'-tlIl'h:-l‘l:lmlnl+ Zero time Anﬂnirlrhmnucd-! I;?:}E:;EEFE HEEE':H H"’ﬂ'}. EN&i’ﬁE‘“”hh HB_'JRqKs A“IATIDN
' » WEIRG TOT POMNLICSE. .R.C. endix Collins Lear Sperry cox w
Larac § of R 3150-57 w fime engine EORGE  BAILEY COMPA _ P&W Continental Wright Goodrich Goodyesar
r.::uig:pcr::ith T!u:ig & ?‘:1';:4 :'Il:'ut:r: -:!:'Iinf L EDHT WAYNE, INDIANA e SALES Emmlnm = - ) _-AWbt Fled St. Louls, Mo, ELEGTHG Nlcs
der heads & 1351171 & 135112 fuel injector — = — 71 | ; AVE.
umps alse large quantities of aircraft parts, — ﬂx?GEN EQUIFMEHT 166-08 DOUGLAS
pE-nrnlzliu!. & G.E. Air compressors etc. Sales 4—CURTISS WRIGHT ENGINES i 1 l SALES & SERVICE AIRPLANES WANTED I JAMAICA 33, N. Y.
I in Dealers quantities only. .['_; 1.—B6 4 b B GEORGE E 1 ﬂHHlE ﬁEDEH[ REGULATORS — MASKS — VALVES Need 50 Bonaonzas. Mavions, 180's, 190, REPUBLIC 9-4632
ETE HP—IE‘ED HPM PORTABLES & CYLIMDERS l 170°s, Aero Commanders, Twin Navions,
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AIR TRANSPORT

Airline Business Continues Steady Rise

But annual reports pinpoint profit squeeze caused
by higher costs; coach and credit plans boost traffic.

Annual financial reports of the na-
tion's domestic airlines indicate that
1954 was generally a good vear for the
carriers. With few exceptions, statistics
show imcreases in all categories—trafhc,
revenues and profts. Business was on
the rise at the end of the vear, and the
companies predict this trend will con-

tinue in 1955.

American

American reports revenues of $214.-
766,000 in 1954, an increase over 1953
revenues of $208,306,000. Expenses
were  $192,735,000. Eamings after
taxes were $11.431.000, down from
$14,100,000 for 1953. Preferred and
common stock dividends totaled $5,-
312,000.

Operations last year were affected by
a [Jlll]l: strike which grounded the air-
line for 24 days in August.

Delivery of 25 DC-7s was completed
during the vear, and orders have been
placed for 14 more DC-7s and four
DC-6As. Deliverv of this order will
bring the American fleet to 206 air-
craft.

Aircoach flights accounted for 23%
of the 3,457,000,000 passenger-miles.
American added nine airplanes to air-
coach last vear and will add two more
this spring.

C. R. Smith, American’s president,
told stockholders that fares remained
stable during the vear while costs in-
creased. “Air fares, which remain at
prewar levels, cannot long be contin-
ued on that basis if costs continue to
rise,” he said.

United

United Air Lines had revenues of
$200,719,000 and expenses of $178,-
832,000 last vear. Figures for 1953 were
$172,967,000 and $153,941,000. Net
carnings for 1954 were 59,618,000, a
6% increase over the previous vear.
Farnings amounted to $3.52 a common
share.

Increased mileage through introduc-
tion of the DC-7 is viewed by United
as a factor which contributed to in-
c-=ased revenues. At the end of the
vear, 93% of the carrier's services were
floon by DC-6, DC-6B and DC-7
equipment,

United operated 33 aircraft in coach
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scrvice last vear for 29% of total pas-
senger traffic, an increase over 21% for
the previous year, United says it will
continue to expand aircoach to keep
abreast of industrv trends. But the
report expresses concern  with  the
spread between frst class and coach
fare and the diversion from first class
to coach.

» DC-7 ‘Breadwinner'—Increased traffic
during the American Airlines strike and
profitable Hawaian operations are
noted as contributors to mproved
revenues. United's load factor dropped
slightly from 68.4% in 1953 to 66.4%
in 1954 in the face of a 25% increase
mn available seat-miles.

In his message to stockholders and
emploves, UAL President W, A, Pat-
terson observed that the profit margin
had narrowed and said he felt this
would be a continuing problem in 1955,
although he expressed a general opti-
mism for the current vear.

Patterson said that although United
i5 keeping abreast of developments in
the turboprop and turbojet field, it
appears that such airplanes as the DC-7
“will be the airlines’ *breadwinners’ for
some years to come.”

Colonial

Colonial Airlines had a proft of $90,-
945 in 1954, compared with $125,465
in the previous vear. This is the frst
time Colonial has had a profit in two
consecutive vears, according to president
Branch T. D\-’Ll‘.h

Colonial sent to its stockholders a
recommendation that they approve the
proposed merger with Eastern Air Lines.
The sale is based on an exchange of
two shares of Colomial stock for one
share of Eastern.

Trans World

Trans World Airlines reports rev-
enues of $203,671,000, an increase of
Q% over 1953. ElnmEutlc [EVETINES WeTIe
$145,239.000 and intermational rev-
enues 558,432,000, Net income was
510,336,000, more than double 1953.

TWA points out that 1954 opera-
tions were free of any subsidy in both
divisions. The carrier had increases of
11.1% in revenue ton-miles last year
while operating expenses increased
2,6%. Unit operating costs per ton-

mile of service were at the lowest level
since 1945.

TWA expects 1955, its thirtieth an-
miversary, to show continued improve-
ment. ThE Time Pay Plan and Sky
Tourist services are viewed by the
carrier as 1mportant tools in broaden-
ing domestic and international markets.

The report notes continued coopera-
tion with the Post Office Department
i the surface-mail-by-air experniment.
“We are firmly convinced,” said R. §.
Damon, TWA president, “that the
public interest requires dispatch of all
long-distance domestic letter mail by
air in the very near future.”

Eastern

Fastern reported a net income of
$7,152,012 for 1954, compared with
£7.921.367 in 1953. Total revenues for
last vear were $169,937,661, an 18%
increase. Earmings in 1954 include
$176,221 for sale of equipment com-

pared with $2,028,825 from 1953
equipment sales.
Eastern attributed 1954 revenue

Fains to aircoach operations. Expansion
ast vear increased coach revenues 777%
to $56,413,959, while a 96% gain was
registered in passengers carried. First
class passenger traffic showed a 7% in-
crease, but first class revenues declined
from $101,280,275 in 1953 to $101.-
154,180.

Favoring increases in fares, EAL's
Captain Eddie Rickenbacker pointed
out that fares have increased 31% in
15 vears while wages have increased
128%. “More tlmn anv other single
factor,” he said, “the CAB’s resolution
of this critical fare problem would ac-
celerate the broad expansion of air trans-
portation service to meet the increasing
public need and, at the same time,
ereatly strengthen the air transportation
industry as a vital arm in the cause of
national defense.”

Western

Western Air Lines listed total rev-
enues of 524,480,779 last year, com-
pared with 522,876,797 for 1953. Net
income for 1954 was $1,458,699.

Introduction of additional DC-6Bs
to service, especially in the de luxe “Cali-
formian™ flights, is viewed by Western
a5 a Let contributor to mmcreased rev-
enues. Another 15 WAL's new
“Charge-A-Flight” plan which offers
credit services to frequent users of the
arrline,
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Western also 1s pleased with coach
operations, which accounted for 31%
of passenger revenucs, compared with
23% in 1953,

Terrell C. Drinkwater, WAL presi-
dent, told stockholders that importance
of Western as a regional cammer be-
comes ncreasingly  evident as  the
four transcontinental carriers concen-
trate on long haul business and mini-
mize service to intermediate cities. He
predicted gains in all tvpes of trafhc
in 1955.

Continental

Continental reported revenues of
512,119,884 and expenses of $11,077.-
737 for 1954, Netincome was $530.916
or 51.32 per share. Revenues increased
4% over 1955, while expenses rose
4.6%.

Continental integrated  operations
with Pioneer Air Lines Apr. 1, and the
new company cxpects greater progress
toward sclf-sufhciency with their newly
combined facilities.

President Robert F. Six estimated
that 1958 is “the probable vear for the
inauguration of some service with me-
dium range turboprop aircraft that will
operate at a lower cost per seat-mile
than anything fAying domesticallv to-
dav.”

North Central

North Central had a net profit of
111,707 in 1954, compared with a
loss of $114,588 in 1953. Last vear’s
revenues amounted to $5.824.042 and
expenses were $5,657,261.

The local ecarrier increased services
219 m 1954 while trafhe rose 269
inuumlgu] bv trathc mcreases of +3!,
in - January and February, 1955, the
company expects substantial gains to-
ward self-sufhiciency this vear.

Piedmont

Piedmont ended the vear with net in-
come for airline operations of $198,792.
Income from other divisions brings the
net to 5283,139 before taxes and $137.-
866 after taxes, compared with a loss
of 523,473 1 1954, Airline operating
revenues were 56,308,412,

Piedmont carried its millionth pas-
senger m 1954 and carmied 308,893
passengers during the vear. Trafhe
gains for the vear amounted to 14.5%.

Northwest

Northwest had a net income of $2.-
203,144 on revenues of $63,595,851 in
1954, compared with net income of
51,339,505 m 1953, Revenues were
down shghtly from the 1953 hgure of
566,140,027, Northwest operated a
military airlift in 1953 which made the
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difference.  Commercial revenue in
creased $1.640.413 in 1954,

Northwest was free of debt at the
end of 1954, although bank credit has
been used since then for purchase of
new equipment. The company acquired
three DC-6Bs last vear, brninging the
total to seven. Four Super Constella-
tions are bemg added to the fleet this
spring for use in international opera-
tions.

The Northwest report shows that the
carrier received $381,000 in subsidv in
December, 1953 and $92.434 in De-
cember, 1954, a 76% decline. Increased

imternational mail  volume enabled
NWA to operate free of subsidy in Feb-
ruary, 1955,

Allegheny

Allegheny Airlines reports revenues
of 54,797,854 and expenses of $4,763,-
221 ftor 1954. Net mmcome was $40.-
§73, compared with %3,878 in the pre-
VIOUS }’L‘E'II‘.

Trafhc increased 359 last vear to
42,564,523 passenger-miles.  Purchase
of three Martin 202B's is expected to
contribute to growth in 1955.

PAA’s Trans-Atlantic Traffic Gains
Credited to Super Stratocruisers

Trans-Atlantic nonstop capability of
the Boeing Super Stratocruiser 1s giving
the Pan American World Airways a
significant edge in passenger appeal on
this highlv competitive route, PAA offi-
cials now claim,

The new service has come through
the frst winter of operation with a
completion record of 70%.

Pan American has long sought a lux-
ury airplanc for hrst class service on the
North Atlantic run that could flv the
service nonstop. The Stratocruiser has
been regarded as the airplane with the
greatest  passenger appeal from  the
standpoint of luxury service, so last year
Pan American decided to modify its

—

277 Heet to ﬂ'm it nonstop L.I]J.Jbll]h"
» Modification Program—Last fall, mod-
ification was begun, and the job was
completed in February. Ten airplanes
were affected.

The modihcation covered two stages:
® First was a pair of basic changes
which called for Civil Aeronautics Ad-
ministration approval. Pan American
and the Boeing Airplane Co., engi-
necred a modification of the outer wing
panels to increase the fuel capacity by
360 gal.
® Second was an engine modification
consisting of the installation of the
CH-10 turbo-supercharger, which was
developed in conjunction with Boeing

Lufthansa Resumes Operntuns

West Germany’s Lufthansa became an operating airline for the first time since 1944 as
the carrier’s flag was raised Mar, 31 at Hamburg and one of its four Convair 3405 took off
on a special ~flight to Munich®™eRegular Hamburg-Munich service started next day.
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and General Electric, (AW Dec. 6
1954, p. 96) these changes were certi-
fied by the CAA.

In addition to these changes, PAA
followed a program of minor modifica-
tions nvolving acrodynamic improve-
ments, better LI'I“H'IL cooling and more
attractive 111tcrmrs
» Range Extended—The chicf result of
program: an extension of range to 1,960
nautical mi., an increase of 300 mi.

Modifications resulted in a  net
weight reduction of 500 Ib., but in-
creased fuel load more than absorbed
that weight improvement, so there was
no mcrease in gross takeoff weight.
Speed was increased about three knots.
A gain of 2,500 ft. was made in maxi-
mum initial altitude, increasing that
factor to the 17-18,000 ft. range.

These modifications enable PAA to
schedule 12 weekly castbound non-
stop flights between New York and
London and Paris. Westbound flights
are still one-stop,

Pan American figures its completion
record would have been better if win-
ter winds had held up, but they were
about 10 knots under the seven-vear
average, an important factor in a long-
range operation.

Such things as wind velocity and
carcful load balancing are vital in the
success of the nonstop operation.

Modifications have also incrcased flv-
ing comfort.

Pan American calls the operation a
success and 1s imcreasing flight frequen-
cies this summer. Actual results are
hard to assess, but figures for Jmmn
and February this year show an increase
of 24% in the company’s first class
North *'H‘I mtic trafic while competi-
tors have risen 19%. The nonstop fea-
ture 1s given most of the credit.

TWA’s DamonPredicts
Higher Airline Profits

Ru crsal of the trend to narrowing
airline proft margins this vear is pre-
dicted by Trans World Airlines Presi-

dent Ralph S. Damon.

“My zuess is that 1955 will result in
higher net profit for the airline indus-
try than did 1954, which was the first
year to show a reversal of du:lining ATN-
ings since the peak vear 1951, Damon
lold a mec ting of the New York Socicty
of Security Analysts,

Damon pointed to the growing air
tourists market as the kev factor in air
transportation last vear, and said it
would continue to be in future vears.
“We believe the result proved where
the trafhe was, and is for the future,”
he said.

“Internationally, the storv is even
more pronounced, with tourist travel,
in fact, the standard, and first class con-
sidered luxury travel.
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The dispute over the Great Circle
route to the Onent has taken another
turn, this time m a Civil Aeronautics
Board order cfiecting trans-Pacific mail
pay.

CAB has ordered Northwest Airlines
and Pan Amencan World Amrwavs to
show cause why a standard trans-Pa-
cihe mileage should not be established
for mail pav purposes. The Board has
decided that the Post Office Depart-
ment should pav the carriers for trans-
Pacific mail services on the basis of
Northwest's  Seattle-Anchorage-Cold
Bay-Tokvo route of 5,078 mi.

This means that Pan American gets

paid for a 5,078 mi, trip that actually
lakes 6,688 mi. on PAA's central Pa-
cific routing, The rate of 50 cents a
ton-mile 1s standard for both carners.
» Equalization Attempt—The move is
tied in with questions of Pacific sub-
sidv and Pan Amerncan’s hght for the
Great Circle route. Earlier this vear, it
was estimated that Pan Am's Pacific
subsidv. would be elimimnated and
NWA's substantiallv reduced by in-
creased volume when the Defense De-
partment decided to ship its mail by
commercial carrier. Later, President
Fisenhower reserved decision on PAA’s
bid for the Great Circle route when he
ccttled the trans-Pacific case (AW Feb.
14, p. 12).

In past weeks a heavy balance of mail
has gone to Northwest because of in-
creased capacity and the fact that it's
{huapu to ship it by NWA. Simce both
carriers have the same rate, the one
with the shortest route to Tokvo can
ofter the cheapest service, Northwest's
route 15 1,610 mi. shorter than Pan
American’s,

The CAB order is an attempt to
cqualize the two carriers so the Post
Office will distribute mail “between the
lwo carriers with the maximum flexibil-
ity for its operations, giving sole con-
sideration to the service and capacity

USAF’s T34 Connie
Los Angeles—TFirst USAF turboprop-

powered Super Constellation made its

I maiden flight last week from Lockheed

Aircraft Corp.’s Burbank plant. At the
controls of the YC-121F were test pilots |
Ray Meskimen and Joseph F. Ware. The |
aircraft was the first of two YC-121Fs the
Air Force has on order. Powered by
Pratt and Whitney T34s producing 22.-
800 hp. it has a takeoff weight of
150,000-1b. Landing weight is given as

113,500-lb. with a landing speed of
104-mph. Two Navy turboprop Super
Connies, R7V-2s, already are flying.

CAB Equalizes Pacific Mail Pay

offered by the carmers in determining
the appropnate distribution of mail be-
tween them.”

P Congressional Aid—The mileage stand-
ard applies to mail trafic between both
San Francisco and Seattle and Tokvo.

Pan Amernican’s efforts to obtain
Great Circle routing across the Pacific
have received support from the Cali-
fornia congressional delegation. Headed
bv Rep. Carl Hinshaw, the group has
asked th-:r President to give the ronte to
PAA.

In a letter to the President, Hinshaw
said: “We in Calhfornia belicve that
with the great new long-range aircraft,
we should have an opportunity to fly
directlv on the Great Circle route to the
Orient and not be obliged, as we now
are, to travel a needless and time-con-
suming extra 1,238 mi. over the central
Pacific. This is not only an unnecessary
imposition upon people in California,
but constitutes a heavy burden upon the
taxpavers of the nation when thev are
required to pay for the subsidv needed
when passengers and mail are carried
over the longer central Pacific route.”

Tigers Ask Navy
To Cut DC-6A Rent

A five-fold increase in air cargo ton-
miles within two vears would be pos-
sible if the Navy's program for leasing
cargo transports to commercial carriers
is adopted, L. C. Burwell, vice president
of Fh ing Tiger Line, predu:tl:cr

Burwell's views were presented at a
meeting of industry and government
representatives held by Air Coordinat-
ing Committee. Purpose was to explore
problems of implementing the H'.W}'*:i
program (AW Feb. 28, p. 86).

A rental of about 515,000 per month

for a DC-6A was proposed which would
mclude imsurance and maintenance, “If
the Navv charges rentals comparable to
those u1~.h:-m{1r1h charged in the open
market where equipment is needed for
special or stop-gap purposes the objective
will not be realized because rates can-
not be lowered sufficiently to start the
magic spiral of lower costs, low er rates,
gr::fltur trafhc and more airplanes,” Bur-
well said,
P Reduction Reasons—ITL’s basis for
sceking a $5,000 per month reduction
from the 520,000 now being charged
Slick Airwavs on an experimental Navv
lease was limited to two factors: Increas-
ing the write-off period from seven to
15 vears and self-insurance by the
Navy.

Burwell pointed out that the DC-6A
actually is good for 10 to 15 vears, not
seven, and the charges should be based
on the higher hgure. He also said that
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in view of the number of planes in-
volved the Navy should be self insurers
because the hazards would be less in
civil operation. The costs of self-ansur-
ance would be less even if it is actually
cn a sinking fund basis, he said.

The fixed operating cost of a DC-6A

for I"I'L is 2.5 cents per ton-mile at
fixed charges of $15,500 per month plus
msurance of $2,500, Burwell said. As-
suming 250 hr. utilization month, di-
rect flying costs bring the total to 6.2
cents per ton-mile, he added.
» ‘Dilute the Purpose’™—The I'TL offi-
cial emphasized his opimon that the
Navy should lease planes only to the
certificated scheduled airlines, He said:
“If the objective is to stimulate the
growth of the whole cargo industry, we
believe the airplanes should be leased
only to certihcated airlines running
scheduled all cargo service. Anv other
criteria would dilute the purpose of the
cxperiment and could have uninten-
tional but grosslv unfair economic im-
pacts.”

Industrv’s comments on the Navy
program were also to be submitted
in writing to the ACC working group,
which plans an interim report by
mid-April and a final report May 15,
Specific questions relating to implement-
ing the Navy program for which com-
ment was sohcited included:

Can need for additional cargo lift be
justified?

What financial and
would vou recommend?

What cost can leased aircraft be
operated and maintained by civil op-
crators?

What reduction in freight rates
might be made possible through the
mtroduction of leased aircraft?

What is vour recommendation for
allocation of available aircraft?

Do yon think this program would
increase total demand for new aircraft?

DC-7 Gear. Boeing
Nacelle Check Ordered

Recent accidents involving a Douglas
DC-7 and a Boeing 377 Stratocruiser
last week resulted in Civil Aeronautics
Authority ordering an inspection of the
DC-7 nose landing gear and installation
of a nacelle vibration monitoring device
on the Stratocruiser,

CAA investigation showed that the
nose wheel failure on the right side was
nitiated bv fatigue cracks in the radius
of the spot facing of the forward and aft
upper attachment bolts. A crack also

as found in the radius of the spot fac-
mg of the forward upper bolt hole of
the attachment on the left side.

In addition to the monitoring device,
a hand magnetic inspection of each
2J17 Hamilton Standard propeller blade
on  Stratocrmisers 15 required  before

lease  terms
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each departure from stations equipped
to make the mspection or at 15-hr. inter-
vals. A check of clectrical leakage and
resistance of de-tcer elements 15 also
required prior to the next departure and
checks approximmately every 65 hr. there-
atter.

BOAC. Sabena, BEA
Report Traffic Gain

Prelimimary reports on 1954 opera-
tions of three foreign airlines—British
Overseas Airwavs Corp., Sabena and
British Fuaropecan Airwavs—indicate traf-
fic mecrcases and a very good level of
profit,

BOAC

Prehmmary hgures show an H]ZIE]';]T.II'I.L
|3rnﬁt after interest, of more than $3.8
million for British Overseas Airwavs
Corp. for the vear ended Mar. 31, ac-
cording to Sir Miles Thomas, chairman
of the corporation.

He also reported favorable progress
on development of the Mark IV “droop
snoot” Comet jetliner and the Britanmia
Mk. 100 turboprop airliner.

The “droop snoot” leading edge on
wings, larger flaps, increased engine
thrust and better specific fuel consump-
tion are expected to improve perform-
ance in the Mark 4. Delivery 15 now
being scheduled for approximately the
end of 1958,

The Britania Mk. 100 “has done
verv well on Afnican trials,” Thomas
said, and BOAC expects to introduce it
into service next vear on the South Afri-
can operations.

BEA

British European Airways anticipates
that final figures will show that the vear
ended Mar. 31 will be “by far the l:n::'-:l'
vet both financially and operationally.”

Peter Masefield, chief exccutive of
the corporation, estimated a profit of
over $700,000 morc than the previous
year,

He also reported these increases:
trafhe, up 18%; revenue, up 14%; rev-
enue passengers carried, up 12%; rev-
enue passenger miles flown, up 20%:
passenger load factor, up 3%. He said
costs were down 10%.

Sabena

Sabena Belgian World Airlines an-
nounced a general trafhe increase of
13% in 1954 over 1955.

The company reported these  in-
creases: 4.4% m the number of passen-
gers carried; 10.3% in the passenger
mllmgr:* 13.3% in total ton-mileage:
23.8% in freight ton-mileage; 13.8%
in mail ton-mileage.

7-Year Certificate Up
For Local Texas Line

Renewal of the cortificate of Trans-
Texas Airwavs for seven vears and ad-
justment of local service routes in Texas
are recommended by Civil Aeronautics
Hnm'f] Examiner Walter W. Brvan.

“A long period of certification will
not onlv enable Trans-Texas fully to de-
velop the traffic in the area, but by con-
stant, diligent efforts improve 1ts finan-
cial position where it can replace or
modernize its present equipment when
required,” Brvan stated.

Adjustments of Trans-Texas’ route
system would eliminate 1,100 certifi-
cated miles and add 300 new route
miles, with a result of a 2,600-mile svs-
tem.

The examiner estimates that changes
in the carrier’s route would cut break-
even need 5630000,

Brvan also recommends a new route
for Continental-Pioneer Air Lines be-
tween Bl Paso and Dallas via Pecos,
Marka-Alpimne, Fort Stockton, San An-
gelo, Brownwood and I't. Worth, and
that Kerrville be included between San
Antonio and San Angelo.

Navarho Nav-Aid Will
Undergo ARDC Test

Mavarho, a low-frequency omnidirec-
tional radio nav-aid system with a range
of 2,500 to 3.000 mi., will have its farst
test installation at Camden, N. Y., un-
der auspices of USAI”s Air Research
and Development Command. The
Camden station will guide planes in
an area bordered by the West Coast
and the Azores, the Arctic Ocean and
the Gulf of Mexico.

Navarho is a long-range navigation
svstem which |3rmidu VOR-type bear-
ing and DME-h dﬁtante informa-
tion (AW Apr. '*'T. 1954, p. 52). If
the Camden station is a success, ac-
cording to USAF, it will be the first in
a world-wide chain that will serve pilots
anvwhere on the surface of the globe.
(Britain has developed competitive sys-
tems known as Dectra and Delorac.

Site of the new station 1s about 18
mi, from Rome (N. Y.) Air Develop-
ment Center, where the device was de-
veloped. Its signals will be of special
importance to p:]uts of high- ﬂung and
high-speed bombers, who have been
hand:mppcd i the past by the short
range of conventional stations.

Instead of constantly tuning for a
new beam as he progresses, the pilot or
his navigator soon will be able to use
Navarho for a flight of as long as five
hr. at 600 mph. The Camden beam will
provide continuous position informa-
tion, accurate within 10 mi. even when
the planc is 1,000 mi. from the station.
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Chicago’s Midway
Nation’s Busiest Field

Chicago’s Midway Airport led the na-
tHion in aircraft movements in 1954 for
the third straight vear with 349,363
arrivals and departures.

Civil Aeronautics Administration also
reported the following nine cities in the
leading ten in civil mld military move-
ments: Los Angeles, 279,630; Miami,
268,8589; l-h:mﬂu]u. 266,583 New York
(LaGuardia), 236,012: Denver, 235,362;
Cleveland, 225.741; Dallas, 215,685:
Atlanta, ?_1].{'174. Lousville (Bowman),
210,507.

F,xt]mlmg purely local operations,
Midway ﬂlr;:lm’t was ahead with 330.-
872 l:J]]LIlfI[J]'I'-. bv air carners and 1hiner-
ant civil and muht.m aircraft. The fol-
lowing cities by number of movements
in this category were: New York (La-
Guardia), 228,088; Washington Na-
tional, 199.4589: Los :""Ll'tgLILh, 196.558:
Dallas, 195,343: San Francisco, 165,810
Cleveland, 160,052; Miami, 159,595
St. Louis, 154.509; Atlanta, 154.27

CAA-operated control towers handled
17.944.523 movements in 1954, a 7%
gain over 1955, CAA air route trafhe
control centers and radar approach con-
trol centers recorded 16,865,819 fix post-
ings in 1954, This reflects the air trafhce
volume along airways between major
terminal points.

CAB ORDERS

(Mar. 24 to Mar. 30)

GRANTED:

North Central Airlines a temporary ex-
emption to engage in local air transportation
between Detroit City Airport and Willow
Run Aarport, I'th.trﬂi! “u.h'f:i3

The Flying Tiger Line an exemption to
perform a flight from Munich, Germany, to
New York on or about Mar, 29, 1955, pur-
suant to a contract with the Intergovem-
mental Committee for European Migration,

The Flying Tiger Line an exemption to
perform a charter flight from E‘Hu.v York to
London on or about June 23, 1955, and
return from Amsterdam or Dusseldorf to
New York on or about Sept, 2, 1955,

United Air Lines’ application to continue
suspension of service at Rock Springs, Wyo.,
until 60 days after final decision in the Fron-
tier Renewal Case.

Northwest Airlines an exemption to en-
gage In air transportation of persons, prop-
erty and mail between Cold Bav, Alaska,
and Tokyo, until Apr. 1, 1956,

Pan American World Airways an exemp-

tion to serve Hilo, Hawaii, and Kahului,
NMawm, on Mar. 31, 1955.

APPROVED:

Interlocking relationships between Wil-
liam C, Jordan and Los Angeles Airways.
Jordan is a director of LAA, Menasco Manu-
facturing Co. and Timm Aireraft Co.
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Air Links Pakistanis
(IMceGraw-Hill Warld News)

East Pakistan—Pakistan Inter-
national Airlines’ 70-passenger Lockheed
Super Constellations are carrving  full
loads on PIA’s new service between
Karachi and Dacca.

The 1,500-mile ronte is this country’s
first and only direct link between East
and West Pakistan. PIA operates four
round-trip flights a week on the Dacca-
Karachi service.

Anxions to establish air travel in
Pakistan the government subsidizes every

| ticket purchased. One-way fares cost only
$65. compared with the normal price of
$100, When the service is fully popular-
ized, this subsidy will be withdrawn.

Dacca,

Interlocking relationships between North-
west Airlines and C, Frank Reavis. Reavis 1s
a director of Northwest and the Philadelphia
Transportation Co.

Agreements among Contimental Aar Lines,
Trans World Airlines and various other car-
riers relating to arrangements between the
COmpanics.

AUTHORIZED:

Aeromagnetic Surveys Litd. to conduct an
airborne electro- m"lgnLh{ survev of five areas
in Michigan, Wisconsin and Minnesota be-
fore July 15, 1955,

Austin Airways Ltd. to conduct an ¢lectro-

3

Engines Run Cooler

Streamlined propeller spinner and anti-drag
ring assembly lowers temperatures of Wright
Turbo Compound engines on Douglas
DC-7 about 30F for a given cowl flap set-
ting. Development, especially beneficial on
hot days, was worked out by Douglas engi-
neers and will go on all DC-7TB and DC-7C
transports. The manufacturer also plans to

offer the units in kit form so users of earlier
model DC-75 can make the modification.

magnetometer survey in Minnesota before
May 31, 1955.

AMENDELD:

Bonanza Air Lines’ certificate to include
Oceansicde, Calif., as an intermediate point
between San Diego and Santa Ana-Laguna
Beach.

An order granting Mohawk Aiurlines a
Eun]:r}nn exemption to serve White Plains,
N. Y. to include Utica-Rome, Syracuse,
Rochester and Buffalo.

Linea Aeropostal Venezolana's forcign air
carrier permit to substitute the Dominican
Republic for Havana as a point between
Maiquetia, Venezuela, and New York, and
add Cuba as a point between Maiguetia and
Miami,

ORDERED:

Allegheny Airlines’ mail rates be fixed at
the proposed rate for the year ending Mar.
31. 19535 and that 4'||.|i|.‘_gl:u.111|. s temporary
rate continne in effect until final rates are
fixed.

Investigation and suﬁpcnsmn of certain
reduced fares filed h‘l, ‘rans Caribbean Air-
Ways,

DISMISSED:

Complaint filed by Northwest Airlines
and Pan American World Alrways against
a Pacific Northern Airlines pmpu'-.ull ‘-.IIIIZL
the proposal has been dropped.

United Air Lines' complaint against a
fare ]]:-rn]:-nf.:ﬂ of Capital Airlines, since the
tare has been cancelled.

General Services Administration’s petition
for leave to intervene in the Chicaro-Die¢troit
Route 7 Local Service Case, since the pe-
tition was not hled on time.

r\pplicﬂtiﬂn of John W. Walbert and Slick
Airways for approval of interlocking rela-

tmmhlpl: since the relationships no longer
exist.

DENIED:

Colonial Airlines’ application for a tempo-
rary exemption to serve White ‘Plains, N, Y.

SHORTLINES

> Avianca, Colombian National Air-
ways, reports gross income of $32 350 -
150 in 1954. Net profit after taxes was
$1,800,000, $1,152,000 of which will be

distrnibuted as div ld-:?nds.

» KLM Roval Dutch Airlines has con-
cluded an agreement with European bus
companies to offer a series of 21 tours of
the continent bv motor coach from
KLM arrival points.

> New York Airways is the first sched-
uled all-helicopter airline to become a
member of TATA, NYA adds its five
hch::a:}ptcrs to twenty others operated
by IATA members m addition to fixed-
wing operations,

» Pan American World Airways has cut
tourist fares between Mexico, Central
America and Panama as much as 27%.
Fare cuts apply only to trafhe bebween
Mexico and points south.
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AVIATION WEEK, Subscription Service

330 West 42nd 5t., MNew York 36, H. Y,

DON'T FORGET TO HOTIFY YOUR
POSTMASTER, TOO!
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EDITORIAL

Wilson’s News Freeze

A new effort to bring order out of the chaotic Pen-
tagon imformation services has been made by Mr, Charles
.. Wilson, Secretary of Defense, with his March 29
directive No. 5230.9 and its accompanying memorandum
to the secretaries of the Army, Navy and Air Force.
This is ironic because Mr. Wilson has long been recog-
mzed as the unofhcial president of the Pentagon “Foot
in the Mouth” Club. He has more public relations
boners to his credit than perhaps any other inhabitant
of that concrete maze.

Nobody, who has had experience in Washington,
would argue with Mr. Wilson on the need for a more
cffective military security system, a more consistent
Pentagon policy on new weapons information, and more
speed and honesty in providing the press and the public
that it serves with accurate information on military
activities. There is not a single company in the aircraft
industry that has not been penalized at one time or
another by the lack of these characteristics in the Pen-
tagon public information activities.

However, it seems unlikely that Mr. Wilson's direc-
tive will attain these desirable goals. Immediate effect
has been to virtually freeze the flow of information
through normal military channels to press and public.
[f these directives continue to be enforced it appears
likely that the only emission from the Pentagon will
be a “canned, pre-digested party line” more in keeping
with the unanimity of a dictatorship than with the
free-discussion of a democracy.

There appear to be three principle flaws in Mr.
Wilson's approach to Pentagon public relations:

* The three-day cooling off period for all Defense Depart-
ment information, This apparently is aimed at giving Mr.
Wilson and his personal aides time to digest proposed
releases but it is highly impractical since most news of
any importance will not keep for three days on any
government ofhcial’s desk. Events move too fast for
this proposed delay. Mr, Wilson would be better advised
to accelerate the pace of his public relations department
rather than try to retard the press.

® The “gag” provision slapped on all military civilian
Defense Department personnel in their public writings.
The directive states “such clearance and review (by the
Secretary of Defense) shall be related not onlv to a
determination of whether the release of material would
mvolve any technical or substantive violation of security
l;_~nt also to a determination of whether release or pub-
hcation of the material would constitute a constructive
contribution to the primary mission of the Defense
Department.” Nobody in the Pentagon has vet ventured
an official definition of what a “constructive contribu-
tion” actually is.

* Replacement of the military public information direc-
tors in each service with three $14,800-a-year civilians.
This appears to be adding an unnecessary link in the
already complicated chain of communication between
the military and the public. With few exceptions the
civilians attracted to Pentagon public relations jobs are
not top flight, and they know little of militarv affairs.
There is strong indication that these new jobs would
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be simply more political plums.

This action also implies that the military public infor-
mation chiefs have been responsible for the rash of Pen-
tagon publicity boners. This is hardly the case. Most
of them can be easily traced to the doors of top level
military and civilian Pentagon brass and not to ofhcial
public information channels. Also it seems to be more
important to have a small but effective group of militan
people educated on public mformation than to create
a trio of political patronage jobs.

We predict that before long the Wilson directive will
unofhcially fade away in same manner that former De-
fense Secretary Louis Johnson's similar effort evaporated.

Any attempt to impose a gag on full and free dis-
cussion of American military policy and to prevent the
public from receiving adequate information on the de-
tense effort will not survive long.

In the meantime we recommend the aircraft industry
to follow the gyrations of Pentagon public relations
policy closely and to protest vigorously any cases where
they are made victims of arbitrary or inconsistent rulings.

Aviation WEeEK would like to hear about any examples
of unfair treatment of aircraft firms by Pentagon officials.

More California Coverage

AviaTion WEeEk has enlarged its West Coast bureau,
by the addition of Irving Stone, a veteran staff member
and a semor engineenng editor. He will work with
William Coughlin, West Coast editor, who heads the
AviatTion WEeek burean in Los Angeles,

Irving Stone’s assignment -
to the West Coast bureau
will do two things for Avia-
Tion WEEK readers:

e [t will expand and improve
the engineering coverage and
technical news reports that
ar¢ an outstanding feature
of our editorial content.

® [t will re-emphasize the
importance of this major seg-
ment of the U. S. airframe,
engine, mussile and avionics
business on the West Coast. '

Stone has built a solid reputation for accurate tech-
nical reporting during the past decade with his pub-
lished works i Aviation WEeek and its predecessor,
Aviation magazine, He holds an engineering degree
tfrom the Polytechnic Institute of Brooklyn and has a
Doctor of Jurisprudence degree from New York Uni-
versity. For hve vears during World War 11 he held
supervisory posts with the Army Air Force Technical
Training Command, including supervisor of training
literature at the AAF Technical School, Chanute Field.
[1l.; assistant chief instructor, AAF Technical School.
Seymour Johnson Field, N. C.: and administrator of
plans and training for the AAF Engineering Cadet
School at Yale University. He has been with McGraw-
Hill Publishing Co. since 1944 when he joined Aviation
magazine. He also was engineering editor of Air Trans-
port magazine and has been technical editor of AviaTion
WEEK since its founding in 1947. —Robert Hotz
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SPERRY DEVELOPS'
MEGAWATT KLYSTRONS

Super-Power Tubes Open Way |
to Electronic Advances

The glant tube vou see illustrated here is
the first Megawatt Kiystron ever bullt for
military use, It is also the first of a series of
Sperry Kiystrons producing millions of watts
of precisely controlled radar power. Developed
by Sperry and the Air Research and Develop-
ment Command primarily for defense pur-
poses, its capabilites indicate that potential
uses are virtually unlimited.

IN RADAR DEFENSE ... Sperry's new
Megawatt Klystrons have provided maore than
250 times the radar power that beamed im-
pulses to the moon and back in 19486, Such
power—with a frequency held 20 to 200 times
closer than the frequency limits of conwven-
tional radar or TV tranamitters —permits ob-
taining greatly improved Iinformation from
search radars.

Eight feet tall, the first Megawatt Klystron Amplifier developed for military
purposes by Sperry, develops 4,000,000 watts of power with up to 43% efficiency

and 38 db, gain. Other Megawatt Klystrons are now ln production,

IN GUIDED MISSILES ... Sperry’'s new
Megawatt Kiystrons make possible more ac-
curate control of missiles parmitting guidance

over longer paths.
FOR FURTHER INFORMATION Qualified organizations can

receive information on these super-power tubes to aid in electronic

eystam design by writing to our special Electronics Department,

fl
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IN ATOMIC ENERGY...Sperry's new Mega-
watt Klystrons provide stable driving power
for larger atom smashers and high energy
X-ray devices used for scientific research

CLEVELAND « NEW DRLEANS » BRODKLYN = LODS ANGELES » SEATTLE = SAN FRANCI|SCO
IiM CAMADA-—SPERRY GYROSCOFE COMPANY OF CANADA LTD,, MONTREAL., QUEBEL



What size
is a

quality
fastener?
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Here are two ELASTIC STOP® nuts.

Each has the familiar red locking collar. Each is self-locking,

vibration-proot and can be reused many times. Each is a fast, readily assembled

one-piece unit . . . will maintain accurate adjustment anywhere on a bolt.

Each will afford positive protection against thread corrosion . . . prevent liquid

seepage along bolts. Each is manutactured in quantity. Each is exactly controlled

as to quality of raw material, finished dimensions, class of thread fit, seat squareness and
finish. Each has a record for precision and uniformly high performance that is unmatched.

But ... one measures 1 /10 inch across the flats; the other, 4 inches. Between these two.,
there are more than 530 diftferent hex nuts in the ESNA line. They are the result of
variations in height, material, finish and size.

[.ook to ESNA ftor the top quality selt-locking fastener that fits your need best.

ELASTIC STOP NUT CORPORATION OF AMERICA

Elastic Stop Nut Corporation of America
Dept. N58-425, 2330 Vauxhall Road, Union, N. J.

Please send the following free fastening information:

ELASTIC STOP nut bulletin Here is a drawing of our product.
What self-locking fastener would

| you suggest?
I“ Name _ = __Title
%ﬁioswm i = =
Street

City - Zone State




