ND the famous Grumman FOF series of shipboard fighters to the
impressive list of fast-flying planes which rely on Goodyear for

landing safety and fuel stowage.

Every single Panther Jet is equipped 100% with wheels and famed
single disc brakes supplied by Goodyear’s Aviation Products
Division; the tires and tubes on its landing wheels are 100%
Goodyear; and Goodyear also supplies both bullet-sealing and
bladder-type fuel cells for this powerful Navy and Marine fighter.

And so it is, time after time: designers of the world’s fastest aircraft
specify Goodyear Aviation Products—because Goodyear represents
proved performance.

For it was Goodyear who designed and engineered the single disc
aircraft brake, who pioneered the first successful bullet-sealing fuel

tank.

Such experience makes Goodyear the first and logical choice. Such
performance will keep Goodyear Aviation Products first in their field.

Goodyear has been contributing to aviation
progress since 1909. Goodyear, Aviation Products

Division, Akron 16, Ohio or Los Angeles 54, Calif.

We think you’ll like THE GOODYEAR TELEVISION PLAYHOUSE — every other Sunday— NBC TV Network

GOODFYEAR

AVIATION
PRODUCTS

MORE AIRCRAFT LAND ON GOODYEAR TIRES, TUBES, WHEELS AND BRAKES
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CHANCE Vought Aircraft’s twin-jet F7U-3 Cutlass,

designed to out-fly or out-fight any carrier-based

fighter in the world, is a larger, betler-equipped,

Strict quality control keynotes every step in the material to finished product, to bring you the very
manufacture of New Departure instrument finest bearing for every instrument application.
bearings, The book pictured above takes you

through New Departure’s instrument bearing If you design or manufacture products demand-

harder-hitting version of the original FTU-1 Cutlass,
first sweptback-wing, tailless hghter to fly from a
Hat-top.

Vital factors in its maneuverability —at 650 mile-plus manufacturing facilities, showing the measures ing high-precision instrument bearings, this

speeds—are the optical properties of its SWEDLOW taken to achieve the closest possible approach to book will interest you. Write for your copy—

transparent canopy and windshields. perfection. You'll see that New Departure  and for the complete instrument bearing cata-

s , : : enforces the most exacting standards—from raw logue—to New Departure, Bristol, Conn.

Engineered and produced with a skill and experience
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New AiResearch transducer-computer package feeds facts to any

or all aircraft electronic systems!

A new electronic air intelligence
system, completely engineered and
manufactured by AiResearch, pro-
vides better flight information and
fire control for American jets!
Extremely sensitive transducers
measure angle of yaw, angle of
attack, acceleration, free air tem-
perature, total temperature, static

ArResearech

A DIVISION OF THE GARRETT

pressure, total pressure and pres-
sure ratio. The ingenious computer
combines this information and trans-
lates it into voltage commands for
direct use or as correction factors in
fire control and navigation systems.
This operation is continuous and
instantaneous.

The AiResearch system obsoletes

uraciu

many of the sensing circuits now
used in military aircraft. Composed
of elements which are small, light
and highly efficient, this system is
reliable and easy to maintain.
Thus AiResearch pioneers another
advance in avionies to further accel-

erate the progress of high-altitude,
high-speed flight!

 Company

CORPORATION

LO5 ANGELES 45, CALIFORNIA = PHOENIX, ARIZONA

Air Tuthine Relrigeration Electric Actusters

Heat Tronsler Equipment

DESIGNER AND MANUFACTURER OF AIRCRAFT EQUIPMENT IN THESE MAJOR CATEGORIES
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Electranic Controls  Cobin Pressure Costrols Temperature Contraly
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FLEXIBLE. Requires only normal formation flying pro-
ficiency, even in rough air, to maintain contact.
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PRACTICAL. No special operator required; contact is
simpler than making a landing.
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MULTIPLE. Several fighters can be refueled simultan-
eously with wing-tip hose units.

ey _ _ar} s e e —— s i e iVl o

ECONOMICAL in weight and cost; far simpler than any
other refueling system.

The System that Makes Mid-Air Refueling Routine

Flexibi ity, ease of operation, and the ability to refuel
more than one plane at a time are reasons why the
Flight Refueling, Inec. mid-air fueling system is proving
to be so practical in military usage and why its later
commercial use holds so much promise in the future.

Consisting of a simple hose reel, easily installed or
removed from the tanker aireraft, a funnel-shaped
drogue and a retractable probe in the receiving plane,
the system is simplicity itself. No special crew training
is necessary. Pilots report contact is simpler than
making a landing,.

Because of the flexible nature of the system, refuel-
ing can be accomplished in rough air and the rapidity
of fuel transfer under pressure reduces the contact time
to but a few minutes.

For the United States Air Force and the United
States Navy, aircraft are now being equipped with FR
refueling equipment to give our fighters and bombers
virtually limitless range and/or duration.

FLIGHT REFULLING ine.

Specialivis iu ;!J'rrruf: Fur'!'ng Syitems and Efﬂi;ﬁﬂr#-l'
Danbury, Conn.

Flight Refueling, Inc. also mokes the fomous FR
Hightweight, fexible pipe connector for joining alumis
num pipe 1™ to 4" in diameter, Maintaing fuel-tight connection
under pressure even when fexed 10%. Widely used on many jei
wircraft, Write for data sheet.

OVER 16 YEARS EXPERIENCE IN DEVELOPING PRESSURE FUELING SYSTEMS AND EQUIPMENT

NEWS DIGEST

Domestic

Northwest Orient Airlines Super
Constellation—cnppled when two of its
four engines failed on a Seattle-Chicago
flight—crash-landed with only one wheel
down at McChord AFB, Wash., last
week, plunged off the runway and
burned. Twentv-nine of 32 persons on
board the transport suffered injuries.

Post Ofhce last week asked Civil
Aeronautics Board for permission to be-
gin experimental shipments of three-
cent, first-class mail by air for one year.
Petition proposed rates of 15.6 cents per
ton-mile on New York-Chicago flights,
20.04 cents between Chicago and
Washington.

Wreckage of the first B-36 lost by
Strategic Air Command was discovered
in northern British Columbia Sept. 3,
nearly two years and seven months after
the big carrier disappeared. Twelve
crewmen were found after engine
trouble forced them to parachute, but
the other five still are missing.

B-47 ejection seats will be designed,
developed, tested and produced by
Weber Aircraft Corp., Burbank, Calif,,
under a “multi-million-dollar” contract
reccived from Boeing Airplane Co.

Air Force B-47 crossed the Atlantic
from Fairford, England, to MacDill
AFB, Fla., Scpt. 4 in a record 9 hr. 13
min. at an average speed of 508 mph,
clipping 40 min. off the mark set re-
cently by a sister Stratojet.

Flying Tiger Line and Slick Airways
last week increased rates for charter of
C-46 transports to 92 cents a mile from
Tiger's former charge of 73.9 cents and
Slick's 77 cents. Civil Aeronautics
Board dismissed a Navy complaint
against the higher rate four days before
it went into effect.

Seven lightplane builders—Aero De-
sign, Beech, Callair, Cessna, Mooney,
Piper and Taylorcraft—shipped 363 air-
craft at a total dollar value of $3,287 .-
000 during July, an increase of 52 planes
from the preceding month, Aircraft
Industries Assn. reports.

Pan American World Airways has
been authorized by CAB to make nine
trans-Atlantic cargo flights for USAF
between Burtonwood, England, and
Westover AFB. Mass., carrying §7,000
Ib. of aircraft parts.

Air Materiel Command is shifting
chiefs of air procurement districts to
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British Display New Muissile
Seen on its dolly is a new British guided
missile, slated for its first public showing
at Society of British Aircraft Constructor’s
display, Famborough, England (Story on

new posts in line with the elimination
of six APD ofhces (Aviation WEEK
Aug. 24, p. 14). First reassignments:
Maj. Gen. William H. Morgan, Wes-
tern APD, Los Angeles, will leave this
month for Frankfurt, Germany, to take
over as director of materiel in Europe:
Maj. Gen. Kenneth E. Webber, Eastern
APD, New York, is scheduled to begin
new duties Oct. 10 as deputy com-
mander of the Middletown (Pa.) Air
Materiel Area.

'Charles Stegura, 30, president of the
Steuben Aircraft Co., Bogota, N. ],
and Peter Bennett, 32, PAA purchasing
agent, were killed when their lightplane
crashed cight miles from Somerset, Pa.,
on a Labor Day weckend flight to the
MNational Aircraft Show, Dayton.

Financial

McDonnell Aircraft Corp., St. Louis,
made record earnings after taxes total-
ing $4,234,301 from all-time high sales
of $133,531,447 during the hscal year
ended June 30 and started hscal 1954
with a peak backlog adding up to $496,-
902,955.

Ryan Acronautical Co., San Diego,
reports a net income of $1,342,946 for
the nine-month period ended July 31,
more than doubling the $609,669 net
of the corresponding three-quarter year
of fiscal 1952, Sales increased to $37.-
429.355 from $22,219,829. Backlog
was estimated at $60 million.

p- 15). The missile is equipped with four
booster rockets. Photos of another late Brit-
ish missile being fired were shown in Avia-
Hon Week Sept. 7, p. 21

Emery Air Freight Corp. made a net
income of $43,200 from revenues to-
taling $2,532,400 during the first half
of 1953, compared with $45,600 in net
income and sales of $2,142,600 for the
first six months of last year.

Curtiss-Wright Corp., Wood-Ridge,
N. J., has declared a dividend of 15
cents per share of common stock, pay-
able Sept. 26 to stockholders of record
Sept. 8.

International

Swedish Aircraft Co., Saab, made a
net profit of approximately 3%1,397.-
489.50 during the fiscal vear ended
June 30, compared with $376,938 for
fiscal 1952.

Isracl National Airlines reports it
intends to buy three new 90-passenger
Super Constellations, plans to take de-
livery in 1955.

Visual omnirange (VOR) station will
be constructed at Beirut, Lebanon, from
76,000 provided by U. S. Point 4 Tech-
nical Assistance Program and an equal
amount paid by the Lebanese govern-
ment.

First Canberra built in Australia com-
pleted an 8,270-mi. training flight n
16 hr. 53 min., is reported to have an
edge on its British-produced sister
bomber competing in the England-
Hydromatic propeller.
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COMMUNICATOR

VHF 118-148 mc

fi Here's the answer to a
! . need of both military
- and civilian aviation and
other industries as well
—a two-way VHF radio
=~ communication set that
is easily portable, requiring only
the addition of a 24 volt dc power
source. Both transmitter and re-
ceiver combined, packed in a handy
carrying case, weigh only 37 lbs.
With sectionalized antenna, it can
be set up quickly anywhere.

Principal uses are for ground or
shipboard communication with air-
craft. It is useful also to oil and min-
ing prospectors for either ground-
to-plane or ground-te-ground
communication over rough terrain.

The assembly consists of the R-19
VHF Receiver and a choice of the
T-11B or T-13A VHF Transmitters
—all widely used by Army, Navy
and Air Force. Distance range is
50 to 100 miles, with aircraft at
3000 to 10,000 feet and ground
antenna at 30 feet.

Size of case 15 18V by &4 by
187 inches. Loudspeaker and/or
headset, Write for complete details.

Dependoble Airborne
Electronic Equipment
Since 1928

Aircraft Radio Corporation
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ANGLgear

.. . an important part
of this
TRIM TAB
CONTROL SYSTEM

A 3-way ANCLgear™ right angle
hevel gear unit supplements an
R-118 Rotorac®
Actuator in this typical Adirborne-
actuated system, ANGLgear—with
the capacity of units many times

Electric Rotary

its size—is ideal for such close-
quarter applications, Its compact
design, hardened gears, ball bear-
ings, flanged end mountings, 3-bolt
side mountings, and an internal
pilot on the mounting ends are
plus features,

Two basic sizes with three ratings
are fully described in 1. A. 5. Aero-
nautical Engineering Catalog. See
it for data.

ACCESSORIES CORPORATION

1414 Chestnut Avenue Hillside 5, New Jersey
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WHO'S WHERE

In the Front Office

Roy Backman has been elected vice presi-
dent-product sales of Pacific Ainmotive
Corp., Burbank, Calif.

E. Russell Hubbard is new excoubive
vice president of National Engineering As.
sociates, Stamford, Conn. Other changes:
James M. Culick, vice president-government
operations, and Hugh S. Galbraith, vice-
president-sales.

Mij. Gen. Walter G. Bain, former pro-
curment and production director of USAF's
Air  Materiel Command, has been ap
pointed to the newly created position of
execntive assistant to the president of Re-
public Awiation CGTF., Farmingdale, N. Y.

Bruce R, Carlson has been appointed sta-
tistical assistant to the president of Spragne
Electric Co., North Adams, Mass.

Changes
Neil B. Berboth has been appointed

assistant genermal manager for California
Fastern Awrways.

Col. Frederick A. Henry, retired USAF
representative at Boeing  Airplane Co.’s
Wichita Division, has jomed A. O, Smith,
Milwaukee, Wisc,, as assistant to the vice
president-general manager.

Brig. Gen. Merle Halsey Davis, who re-
tired last month as chief of Industrial Am-
munition Branch of Army Ordnance, has
joined Clary Multipher Corp., San Gabriel,
Calif., as manufacturing and engineenng
consultant for the companv's expanded
production operatings, including guided
missile mstruments,

Henry N, Titzler has been promoted to
chief of major proposals in Northrop Air-
craft's Military Relations Division, Haw-
thorne, Calif. Carl F. Hagenmeier is new
couordinator of all military relations missile
activities.

Marvin L. Davis has become system
trafic manager of Continental Air Lines.

Dan Gilmore has joined Chance Vought
Aircraft Division of United Aircraft Corp.,
Dallas, as chief tool engineer. L. G, Stet-
son has been promoted to assistant to the
divisional controller, and Lt. Col. W. B.
Freeman (USMC Ret.) 15 new member of
the missile design section,

William J. Naylor has been appointed
assistant sales manager of Northwest Orient
Airlines” Continental Division,

Wilfred H. Shaw and Vernon E. Hupp
liave been promoted to supervisors of held
service engmeering for Hamilton Standard
Division of United Aircraft Corp., Windsor
Lacks, Conn.

J. C. Felix has joined Rohr Aircraft Corp.,
Chula Vista, Calif., as controller, succeed-
ing P. R. Dickerman, who has been named
a staff assistant.

Honors and Elections

William L. Everitt, dean of the College
of Engineering, University of Illineis, has
been awarded the Institute of Radio Engi-
neers medal of honor for 1954,
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INDUSTRY OBSERVER

( Editor’s note: F ollowing Industry Observer column was written from two

Aviation WeEgk editors’ observations at the National Aircraft Show af
Dﬂ}'h:m,}

» Next assault on the absolute unofficial records for aircraft speed and
altitude held by the Douglas D-558-1T Skyrocket research plane is reported
coming up soon with the Bell X-1A research plane, also rocket powered.
as the challenger. The X-1A, advanced version of the famous Bell X-1, first
plane to fly faster than sound (Aviarion Week Dec. 22, 1947), has
announced design capabihity of 1,600 mph., well beyond the best speed
announced for the Skyrocket, Bill Bridgeman's 1,238 mph. The X-1A also is
expected to go higher than the 82,235-ft. mark which Marine Lt. Col.
Marion E. Carl recently set in the Skyrocket,

» Phenomenal glide angle of the Aero Commander twin-engine executive
plane, vigorously reported as from 15-to-1 to 17-to-1, was spectacularly demon-
strated in daily tests at the Dayton National Aircraft Show when the plane,

with both engines stopped at 5,000 ft., circled the field twice before making
a spot deadstick landing.

P Jet cjector cooling svstem that Fletcher Aviation Corp. has applied to its
Fletcher FD-25 Defender light attack plane and to the Rvan Navion, as
well as to the new Fletcher Flair semi-amphibious air-portable military auto-
maobile, 15 developed from basic patents of Prof. Otto Koppen of the Massa-
chusctts Institute of Technology. Koppen used the same principle in a
cooling and muffling svstem for an experimental quiet airplane which he
modified for Fletcher in 1947,

> Continental Motors Corp. has delivered its first American-produced
Palouste [ turbine air compressor to the Air Force for acceptance tests. The
180-1b. unit, to be used in pneumatic aircraft applications, has an air delivery
rate of approximately 3 1b./sec.

B Next step on the new McCauley hydraulic controllable propeller, is to make
it full feathering. A full-feathering experimental prop is now in test and
will be flight tested in October on the new twin-engine Cessna executive
plane.

» Industry sources last week were speculating on the obvious incompleteness
of an Aircraft Industry Assn. announcement putting the total U. §, jet
production at 10,000 military planes. Republic Aviation recently has been
cleared to disclose that it has produced 4,457 F-84s, and a recent Lockheed
advertisement claimed production of 5,000 Lockheed jets. This makes up
virtually the 10,000 total without including jet production of North Ameri-
can Aviation, Grumman, McDonnell, Boeing, Chance Vought, Northrop,
Douglas, Martin and Convair. Estimates are that total U, 5. jet production
is probably close to double the ATA figure.

» Bell X-1B rescarch plaine on public display for the first time at the recent
National Aircraft Show carried a placard stating the airplane’s fuel endurance
was 4.2 min. with its 6,000-1b. Reaction Motors rocket engine, and durning
that time counld fly from at Vandalia, Ohio, (site of Davton's airport) to
six miles west of Indianapolis (or approximately 116 miles).

> Firestone Tire & Rubber Co. says its new tubeless airplane tire, using
nvlon fabric for lightness and first flight-tested by the Navy this spring, is
20¢¢ lighter than conventional airplane tires with tubes, This means a t_ntal
weight savings of seven to 125 Ib. per airplane, depending on size of tires.
Tests have been run on the tires up to 250-mph. simulated landing speeds,
with 50 such landings completed with the same tire without failure.

b New Nave smokeless rockets for takeoff, demonstrated at Dayton with
the Lockheed P2V Neptune, actually were almost that, The little smoke
generated dissipated very rapidly.  On carrier decks, they will be a big
improvement over the oldstyle smokescreen which was laid down by
standard Rato.




Remington Rand Methods News

“RUSH! Need information by 6 P.M. today!”
teletyped Air Force Engineers

Here's how Douglas Airceraft used the
electric typewriter to cut corners and
beat the deadline!

Wright-Patterson Field needed some
fast facts about a new alloy so that
they could wind up an important con-
ference.

Ordinarily Douglas typed up such
requests on a stencil, and sent it to
Reproduction for copies to route to 20
Engineering Sub-chiefs. But there was
no time for duplication this day. The
facts had to be in the proper engineer-
ing hands at once. So, an engineering
chief scanned the teletype, penciled its
contents on a special form and rushed

it to the typing pool.

Ten minutes later the typist rolled
the necessary fwenty copies out of her
Remington Electric,and then “walked”
them around for clearance. The dead-
line was met thanks to the remarkable
high-speed Remington Electric Type-
writer.

We have prepared a special book
which shows how this amazing type-
writer: steps up typing production,
gives you twenty carbons at one typ-
ing, gives vou impressive letters, im-
proved duplicating work and reduces
operator fatigue. Ask for “Dividend”
Book RE8612,

Money- saving short cuts i
Production, Distribution,
and Accounting !

We wish you could talk with the
Production and Sales people at Na-
tional Motor Bearing Co. What they
say about their new punched-card
syatem makes mighty profitable lis-
tening. For example:

Cost Analysis: It used to take 30 days
after the job was completed to get
eventhe sketchiestinformation. Now
high-speed punched-card machines
have complete, accurate facts ready
in just 5 days!

Inventory Control: National Motor
Bearing's inventory turns over
fourteen times a year! To get fast,
up-to-date facts about 12,000
different items in 7 plants and
warehouses, they use high-speed
punched-card accounting. Old meth-
ods used to mean shortages, back
orders, even lost orders. Today,

N. M. B. inventory is better than
899 accurate!

Produaction Control, or Payvroll Pro-
cedures: National Motor Bearings
discovered that punched eards

KEEPING A FINGER ON 12,000
ITEMS: For an over-all cost of
124; clerical units National Motor
Bearing keeps accurate, centralized
control of 12,000 different items in
7 plants and warehouses.

brought them amazing savings in
time and money. These high-speed
automatic machines can give execu-
tives complete, daily production re-
ports. What's more, payroll proce-
dures,are as a by-product, simplified
and much faster.

We have prepared a complete
Certified Report which gives vou all
the facts and figures of punched-
card accounting at N.M.B. Circle
CR752 at the bottom of the page
and mail coupon.
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Stop trouble
before it starts

Your Preventive Maintenance Control
must help catch breakdowns before
they happen— OR ELSE!

Maintenance Executives who have a
hearty dislike of paperwork, always
like our simplified visible systems.
There's no confusion, little or no de-
tail work. These wvisible records: (1)
gsignal the inspection date, (2) permit
scheduling of work ahead, (3) pin-
point location of equipment, (4) chart
depreciation.

Let us show you how Preventive
Maintenance Control can help pre-
vent breakdowns...keep your plant
equipment humming. Ask for KD705.

Why operate a
Personnel Department
the hard way?

Let our manual of personnel admin-
istration record keeping show you
money-saving short cuts you can take.
This manual shows how specific skills
can quickly be located. It tells how to
answer 280% of all Personnel Depart-
ment phone calls—in mere seconds. It
points out how you can maintain con-
trol over punctuality, vacations, ete.
And it gives vou examples of other

profitable personnel procedures. Ask
for X521.

:?'Elﬂb!aunluiiqupgﬂg:gplL Fvract

Management Controls Reference Library
Room 1138, 315 Fourth Avenue, N. Y. 10

Please send me circled lterature:

CR752 KD705 RE8612 X521

Title.

Company
Address .

— — — —— — —

City Tone State
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Jets, Copters Have Field Day at Air Show

® F.86Ds and YH-21 set
four new world records.

® Stratojet refueling also
is big feature at Dayton.

By Alexander McSurely

Dayton—Air Force pilots set four
new world records and otherwise
dominated flight events in the National
Aircraft Show, biggest U.S. aviation
exhibition of 1953, at James M. Cox
Municipal Airport here over the Labor
Day weekend.

It was a field day for North American
Aviation'’s famous F-86 Sabre jet
fighters, for Boeing’s B-47 Stratojet
bombers and for Piasecki’s new YH-21
helicopter, which went home with two
new world records—for helicopter speed
and altitude.

» Stock Models—Brig. Gen. Stanley B.
Holtoner, Jr., 42-year-old commander
of Edwards AFB, Calif., set a new
record of 690.118 mph. for the 100-
kilometer closed course run, bettering
the 675.47-mph. record set bv Jac-
8.!15]1'1113 Cochran in a Canadair-built

renda-powered F-86E last June 3.
Holtoner's stock model F-86D was pow-
ered by a General Electric J47-GE-23
engine.

Capt. Harold E. (Tom) Collins,
Wright-Patterson AFB, pushed another
stock F-86D with similar powerplant to
707.889 mph. in a 15-kilometer dash.
» Trial Runs Records—Holtoner's and
Collins’ new records actually were made
during practice runs before the show.
They made slightly slower time in
demonstration runs—for the Thompson
Trophy and the General FElectric
Trophv events for the show.

Holtoner told Aviation Week his

higher speed run Sept. 2 was due largely
to the very hot day, with the tempera-
ture 24 deg. hicher than the dav of his
run in the show. He said the show
run was in verv rough air, but wvisi-
bility was excellent. He hit a speed of
681 mph. for the Labor Dayv show
demonstration,
» Bendix Race—Most spectacular com-
petition came in the Bendix Race from
Edwards AFB to Davton, when 10
USAF npilots in North Amernican F-86F
fighter-bombers flew the 1.868.45-mu.
trip, with refueling stops, in elapsed
time varving less than nine minutes for
all entrants,

Maj. W. T. Whisner, representing

AVIATION WEEK, September 14, 1933

"* l ;

= -‘t - F_.:* -;-. : - B
- - ol F ¥ - 2B CK'S
2 e d = ,

T

i

e R T
! o . = .{rrl' I -. . l
e e ...,j:--a. - 11‘1-"— "l-.-l-

MARINE FJ]-2 FURY was flown by Lt. Col. Marion Carl during National Aircraft Show.
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AERIAL REFUELING of Navy FOF-5 Panther jet using AJ-1 tanker was demonstrated.

BELL X-1B rescarch plane was inspected at show by USAF Maj. Charles E. Yeager.
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NORTHROP F-839D all-rocket-armed interceptor was viewed by Davton show crowds,
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LOCKHEED P2V-5 with new “stinger” tail was flown in as part of Navy's display.
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PIASECKI YH:21 copter set new world speed and altitude marks for rotary-wing craft.
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Air Training Command, flew the racc
in 3 hr. 5 min., 45 sec., for a speed
of 603.547 mph. while the tenth flyer
to finish, Capt. J. S. Carson, flew it in
3 hr. 14 min. 11.3 sec., for a speed of
577.32 mph.

Carson experienced a flameout as he
approached the fimish pylon, but re-
ceived permission to complete the race
deadstick. He had enough altitude to
coast to a landing at Wnght-Patterson.

All 10 fliers bettered the winning

time of the last Bendix jet race—from
Edwards AFB to Detroit in 1951. That
year, Col. Keith K. Compton made a
winning time of 553.761 mph. in an
I-56A, slower by 23 mph. than the
tenth man’s time this year.
» B-47 Run—Seven B-47 Stratojets flew
over the show, 10 hours after they
took off from [Fairford, England, and
six of them continued nonstop to
Tampa, while the first arrival stopped
to report on his flight.

Col. Richard Evans said his planc
averaged more than 650 mph. on its
Atlantic crossing. The planes made
aerial rcfuelings over Scotland and
again over New York. The run to
Tampa, approximately 5,000 mi, 15 the
longest operational training flight vet
made in the B-47s.

» From Other Side—Rendezvousing over
Dayton with the B-47s from Britain
were two Convair B-36D bombers,
which flew nonstop, nonrefueled 6,750
mi. from Tokyo. Pilots of the planes
cxchanged London for Tokyo news-
papers. The B-36 flight ttme was ap-
proximately 33 hr.

» Helicopter Records—Capt. Russell M.
Dobyns of Iglin AFB, Fla.,, set the
iwo new helicopter records, of 146.735
mph. for speed, 22,289 ft. for altitude
in an Air Force YH-21. They displace
a speed record of 129.552 mph., and
an altitude record of 21,220 ft. held
by the Sikorsky S-52.

P Allison Trophy—Simulating a hghter-
bomber scramble, tour Republic F-84Gs
flew from Indianapolis to the show
110.13 mi. away. Capt. Forrest Wilson
of Bergstrom AFB, Tex., won the
scramble, flving the course in 12 mm.
17.2 sec. for a speed of 537.8 mph.
Relatively low speed was attributed to
the standing start, and to the short
distance which did not lend itself to
liigh-altitude jet operation. Capt. Wil-
son won the Allison Trophy. All four
planes were powered with Allison ]35-
29 engines.

» Boeing Tanker—First public demon-
stration of the Boecing KB-47 jet tanker,
a bomber with a flight refueling con-
version kit in the bomb-bay, caught
the public eve. The tanker, a receiver
B-47 following along with probe in-
scrted in the drouge at the end of the
KB-47’s hoseline, undoubtedly was
making the tastest speed in a refueling
run demonstrated at any show.
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> FICON—Spectators gasped durning
the first day show when the FICON
demonstration was given at an altitude
of about 500 ft. A Republic F-84F
hitched on to the belly of a Convair
B-36D) as a parasite dropped in what
appeared to be a nearstall when the
planes parted company, but it recovered
without apparent difficulty at a very
low altitude.

» Helicopter Collision—One accident
with relatively minor injuries marred
the show. It came when two Marine
HRA4S Sikorsky helicopters flew in too-
close formation during a low sweep be-
vond the airport limits.

Rotor blades collided and the tail
of one copter was virtually chopped
off. Maj. William T. Tebow, Jr., Quan-
tico NAS, Va., was injured and hauled
from the craft which canght fire. His
rescuer was another Marine, Staff Sgt.
0. L. Steen, Quantico, who landed
alongside in another copter. The pilot
of the colliding copter was unhurt,
While helicopter collisions have been
rare, this was at least the second. One
Army training helicopter collision is on
record.

Assault tactics emploving the basic

Sikorsky 8-55 model, as the Armv H-1Y
and the Marine HR4S, were demon-
strated at the show. The demonstra-
tion followed the familiar pattern of
landing infantry zun crews, field artil-
lery and supplies that has made a major
advance in ground military tactics with
advent of the larger helicopters.
» Precision Flying—A simulated atomic
bomb which rose in a huge mushroom
of fire and smoke was a realistic climax
of the Army demonstration.

Two smooth-flving quartets of Navy

and Air Force pilots, the Blue Angels
in Grumman F9F-5 Panthers and the
Thunderbirds in Republic  F-84G
Thunderjets vied for top honors in a
clesely matched duel of highspeed pre-
cision maneuvers. ['or one observer, the
high-altitude formation burst of Thun-
derbirds followed bv highspeed passes
at treetop level for a Anale was un-
equalled.
» Other Highlights—Eight USAF Ko-
rean aces opencd the Air Force part
of the show with a series of sonic
booms at five-second intervals in F-8617s
from a top altitude of 43,000 ft. The
booms were especially noticeable with-
in the hangars by persons attending
the static airshow.

Altitude climbs by three Northrop
F-89 Scorpions, three North American
I-86D Sabres and three Lockheed F-
94C Starfires demonstrated their re-
spective abilities with afterburner boost.
To some observers it appeared the
F-86D climbed best.

Navy's solo flight demonstration of
the Chance Vought Cutlass F7U-I
with Cmdr. Ron Puckett in the cock-
pit was spectacular, although it raised
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R1520 engine. Record made Sept. 4.

Sept. 2,

engines. All refueled en route,

National Aireraft Show Results
New World Records

 Thompson Trophy—100-kilometer closed conrse—690.118 mph. set by Brig. Cen.
Stanley B. Holtoner, Jr., Edwards AFB, Calif., Flying North American F-86D mter- I
ceptor powered by General Electric J47-23 engine. Record made Sept. 2.

» General Electric Trophy—15-kilometer straightaway—707.889 mph. set by Capt.
Harold E. (Tom) Collins, Wright-Patterson AFB, Qhio, Hying North American
F-86D interceptor powered by J47-GE-23 engine. Record made Sept. 1.

B Helicopter Speed—3-kilometer straightaway—146.735 mph. set by Capt. Russell M.
| Dobyns, Eglin AFB, Fl., fiving Piasecki YH-21 heliconter, pr;n'cm{] by Wright

h![ciim?ptcr Altitude—22,289 ft. set by Capt. Russell M. Dobyns, Eglin AFB
fiving Piasecki YH-21 helicopter powered by Wright R1820 engine. Record made

Competitive Events -

» Bendix Trophy Race from Edwards AFB to Dayton—1,86848 mi., ten USAF
pilots competing, all flying North American F-86F fighters powered bv [47-GE-27

® First. Map. William Whisner, Barksdale AFB, La., 603,547 mph.

e Second. Maj. E. R, Johnston, Eglin AFB, Fla., 603.257 mph,

® Third. Col. Clay Tice, Nellis AFB, Nev., 598.573 mph.

P Allison Trophy Race from Indianapolis to Dayton—110.13 mi,, four USAF pilots
competing flying Republic F-84G fighters powered by Ailison ]33-1-A-29 engines.
¢ First. Capt, Forrest Wilson, Bergstrom AFB, Tex, 537.802 mph.

® Second. Capt. R. ]. Schuler, Bergstrom AFB, Tex., 531.316 mph.

® Third. Maj. V. E. Sansing, Bergstrom AFB, Tex, 527,218 mph.

==

a question over the absence of later
I"7U-3 Cutlass, which has had recurring
powerplant difficultics,

Other outstanding Navy flight dem-
onstrations included more of the omm-
present North American Sabres in bluc
paint as FJ]-Zs and the sweptwing
Grumman Cougar FOF-6Ps. One lone
I']-2 appeared in its new Nlarine garb
to emphasize the announcement that
it has just been assigned to Marine use.

Much of the Navy flight demonstra-
tion was with semiohsolescent propeller
craft in carrier landing maneuvers.
> Square  Dance—Armyv’s  helicopter

square dance with four Bell H-13s from
I't, Sill, and Bozo the H-13 clown
helicopter were amusement highlights,

Brig. Gen. Stanley B. Holtoner

»5Small Civil Part—\Vhile 909 of the
show was military, the executive air-
plime came i for a demonstration of
Lvcoming engines. The Lycoming fly-
by included such planes as the Riley
Navion conversion, the Aecro Com-
mander and the Beech Model 50 Twin
Bonanza. Not present, however, was
the new Piper twin-engine Apache,
another Lyvcoming-powered craft.

Two experimental Air Force planes
which made highspeed passes over the
held were not shown to the audience
at close range. They were: the Bell
X-5, which has variable sweepback,
and the Martin XB-51 threc-jet light
bomber with wvariable-incidence wing
and tail.

Maj. W. T. Whisner
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FIRE CONTROL SYSTEM of Northrop Scorpion was one of many indoor displays.

USAF Takes Wraps Off X-1B

Supersonic research plane is shown at Dayton; static
lineup also includes SAC’s new ETB-47B trainer.

By Erwin J. Bulban

Dayton—USAF stole static aircraft
display honors at the National Aircraft
Show with the still-incomplete shiny
new Bell X-1B rescarch plane, Aown
from Bell Aircraft Co.’s Buffalo, N. Y,
plant to Dayton Municipal Airport,

Parked alongside the Republic F-84G
Thunderjet, Northrop F-89C Scorpion,
North American F-86F Sabre and
Lockheed F-94C, the X-1B suggested
future supersonic fighters that will re-
place the planes sharing its stage.

The X-1B was flown to Dayvton in
the belly of a Korean war ‘veteran
Boeing B-29 Superfortress. Rocket-
powered like its X-1 predecessor, the
X-1B is five feet longer and incorpo-
rates an improved fuel system that will
enable it to top the X-1's speed and
altitude.,

After the static show, Bell's research

plane was to go back to the factory
to be completed and then flown to
Edwards AFB, Calif, for its fight
tests.
B Stratojet Trainer—Parked on  the
bomber line was the hitherto-unseen
Boeing ETB-47B, six-jet training ver-
sion of the Stratojet bomber. The
plane’s rocket assist takeoff ports, lo-
cated in the fuselage sides behind the
wings, were faired over.
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The Air Force also showed an F-86F
Sabre jet fighter fitted with new *6-3”
wings and wing fences (AviaTion
WEEK Sept. 7, p. 15). Horizontal sta-
bilizers on the plane’s underwing tanks
were fitted with twin vertical fins.

Also exhibited in USAF's static line-

up were a Convair ERB-36D, Piasecki
H-21, Grumman SA-16 Albatross air
rescue  amphibian, Fairchild C-119
Packet, Chase C-123B, Sikorsky H-19,
Lockheed F-80 Shooting Star, a Boe-
ing C97 Stratofreighter and Douglas
C-54M. The latter transports were
equipped to take litters.
» Navy Planes—Newest plane in the
Navy exhibit was a Marine North
American I']-2 Fury hghter powered
by a J47-GE-2 turbojet and fitted with
four cannon.

Nearbv was parked the now-obsolete
Vought F7U-1 Cutlass, which has been
fuccecdud by the larger, more powerful
TU-3.

Also shown was a McDonnell F2H-
+ Banshee, which differs from the
F2H-3 mainly in later nose radar and
other equipment. Approximatelv 55
FIH-4s are being built at the present
time,

A Grumman F9F-6 Cougar swept-
wing fighter was displaved, leaking fuel
from its wingtips. AviaTion WEEE was
told that heat expanded the fuel in

the tanks, which take up a large part
of the wing interior. Some dificulties
are being experienced with the Cou-
gar's “flying tail,” a factor in delayed
deliveries to Navy,

A Lockheed P2IV-5 Neptune, featur-
ing an extended tail “stinger” for hous-
ing electronic submarine detection de-
vices, was shown with a full load of
rockets under its wings.

Parked nearby was a North Amer-
can AJ-2 Savage combination piston-
jet-powered carrier-based attack plane.

Navy also displayed a bright red
Grumman F6F-5K electronically con-
trolled drone plane.

The Marine aircraft lineup included

a Douglas AD-4 Skvraider loaded with
bombs, rockets and torpedoes, a Me-
Donnell FZH-ZP Banshee with the cam-
era hatch open, a Grumman Panther
jet, a Douelas Skvknight fghter and a
Sikorsky HRS helicopter. Also on view
was a vertical catapault used in seat
ejection training.
» Fletcher Defender—The small single-
seat Fletcher FD-25B Defender tactical
support plane was examined closely by
crowds of spectators.

An interesting feature of this exhibit

was an FD-25B wing section equipped
with a new rocket rack that takes
either 8 or 5-cm. projectiles. The
rack was built by Oerlikon at Nash-
ville, N. C.
» Civil Types—The commercial plane
display was limited to personal aircraft.
Aero Design and Engineering Co.’s
Commander fve-tosix place twin-en-
gine transport attracted major spectator
attention. The displav Commander was
103rd plane off the company’s Tulakes,
Okla., production line. A new feature
15 @ hvdraulic cylinder on the steerable
nosewheel strut activated by pressure
on the plane’s brake, providing, in
effect, power steering.

Two Aero Commanders made belly
landings inadvertently during takeoff
and were cleared by Civil Aeronautics
Administration for continued operation
without going into the shop, says a
company official. The firm has worked
cut a cargo version of the Commander
to take two large doors behind the
cockpit but does not plan to put this
feature into effect unless sizable orders
are indicated.

Other planes in the exhibit included
a Navion four-placer equipped with a
Fletcher augmenter f:‘?hﬂlh:t stack, a
Beech Bonanza, Twin Bonanza and
Model 18, de Havilland-Canada’s Bea-
ver single-engine light transport and the
new and larger DH-Canada Otter. The
new Cessna 180 and a 105 also were
shown.,

The Armyv Field Forces lineup at
Davton included a Beech L-23A Twin
Bonanza, a Cessna L-19A and LC-126A
and Piasecki H-25A.
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AVRO DELTAS in formation, with Vulcan bomber leading 707 research types and trainer,

Flying Testhed Steals U.K. Show

R.A.14-powered Canberra

outperforms sweptwing

fighters at Farnborough; Duke sets speed record.

By David A. Anderton

Farnborough, England—A startling
climb performance by a flving engine
testbed stole the show from Britain's
newer sweptwing fighters at a dress re-
hearsal of the 14th Society of British
Aircraft Constructors flying display last
week.

Twin Rolls-Royce R.A.14 turbojets

thrust a modihed Enghsh FElectric
Canberra from a standing start into a
rocketing climb that topped an esti-
mated 3,000-4,000 ft. before the
bomber passed over the midpoint of the
9,000-ft. runway.
» 10,000 Lb. Thrust=This new en-
gine, which develops more than 10,000
Ib. thrust without afterbuming, is the
latest addition to Avon’s powerplant
family.

Avons now are coming out of five
factories in England at a rate far ex-
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ceeding demand. One informed esti-
mate places the number of available
Avons at twice the number required by
current airframe production.

» Comet 3 Engine—In its present ver-
sion, type tested to 9,500 1b. drive, the
R.A.14 is slated to prever at least three
Royal Air Force pianes. It flew last
week in the Vickers Valiant Mark 2
bomber.

With afterburning, the engine will
aner future production versions of the
{awker Hunter and the Vickers Swilt.

The civil version—R.A.16—is desig-
nated as the powerplant for Comet
transports.

Many observers here believe the
R.A. 14 soon will fly in American planes
as the first tangible result of the re-
cently announced agreement between
Rolls-Rovee and Westinghouse Electric
Corp. (Aviation WEeExk June 22, p.
16).

| pilot, there's no companionship. 1

Talbott Flies Jet

Secretary of the U.S. Air Force
Harold E. Talbott on Aug. 18
visited Handley Page, Ltd., Radlett,
England, where he inspected and
flew the new RAF "super-prior-
‘ ity crescent-wing four-jet Victor

bomber. Here 1s the text of a
British interview with Talbott after
the fight:

Interviewer: Mr, Talbott, you've
just landed in the Victor. What
are your impressions of the aircraft?
‘ Mr, Talbott: Well, I'm very

much surprised with it, really. It's
a most beautifully handling plane,
and, from a pilot's viewpoint—I sat
in the co-pilot’s seat and handled
the plane, and it's just as easy to
handle as a baby-carriage—it's per-
fectly simple. And Sir Ilandley
Page has done a great job in de-
veloping this plane to have a proto-
type that performs as satisfactorily
and as easily as this does shows that

reat engineering and great work
EEH been put ito this plane. I
think it wi]il be very serviceable to
cither vour air force or our Air
Force, or both. I think it's a fine
development.

Interviewer: Well, thank you
very much. You actually took the
controls yourself?

M. Talbott: Oh ves, sure, [ took
the controls, ves, I've flown a B-47,
which is rather the comparable
type, but there you have a tandem
team; you sit in the co-pilot’s seat,
and there you're far away from the

like this a lot better, When you're
in the air and your engines are on |
you're so far enough forward of the |
sound, so you can talk very com- |
fortably: and with the automatic

pilot T'think that the pilot and the
co-pilot could sit at the side and
play gin rummy if they wanted to.

»727.6 Mph.—In other respects, the
Farnborough show lacked the surpnses
of earlier years.

Squadron Leader Neville Duke,
whose blistering runs brought last year's
crowd to its feet, claimed the world’s
speed record for level Aight after he
streaked a Hawker Hunter four times
over a three-kilometer course off the
south coast of England for an average
speed of 727.6 mph.

The Hawker test pilot bettered by
12 mph. the still-unofficial record of
715.697 mph. sct last July by USAF
Lt. Col. William Barns in an F-86D
Corp. (AviaTion WEEK June 22, p. 16).
16).

Both speeds still must be accepted
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Short 5.B.6 Sea Mew

by the Federation Acronatique Inter
nationale.

P [Functional Sea Mew—With one ex-
ception, all aireraft in the show either
were production versions of last vear's
prototypes or planes just getting into
RAF squadron service after display at as
many as five Farnboroughs prior to the
latest.

The exception was the Short Sea
Mew, an unlovely but functional anti-
submanne aircraft and the fArst “simph-
hied” mulitary design to fly in this age
of complexity,

Built to serve naval forces of North

Atlantic Treaty Organization countries,
the Sea Mew is powered by an Arm-
strong Siddeley Mamba, Landing gear
is fixed, and the entire design has been
built with simplified stripped-down de-
sign principles in mind. Sea Mews have
been ordered for the Royal Navy, with
the possibility of export to the French
and Dutch navies,
» Delta Formation—Second prototvpe
Avro Vulean—housing scheduled Bristol
Olvmpus powerplant—lead a formation
of all six Avro deltas.

Paradoxically, Britain—a latecomer to
the delta business—has more deltas
flying than the U. 8.

In addition to two Vulcans there are

16

two 707As, one 707B rescarch type
and a side-by-side 707C trainer.

> Feeder Transports—Models of three
DC-5 replacement designs were  fea-
tured in the static exhibition. They
were proposals by Handlev Page Perci-
val and Aviation Traders, Ltd.

None of these designs have left the
¢rawing board. No orders have been
placed and, in view of the near immor-
talitv of the DC-3, there is not much
chance of further progress with any of
been discontinued. 1

J40 Phaseout

Westinghouse Electric Corp. con-
firms industry reports that further de-
velopment work on the J40 engine has
Leen discontinued. About 250 F3H
Demons are to be powered by the J40.
Other planes slated tor J40, such as
F4D and A3D, will get P&WA J57.

The company says it is concentrating
full development and research facilities
on perfecting new models of the J46
and has placed into production the long-
aclaved J46, slated for the F7U-3 Cut-
lass, now powered by Allison J35.

The J46 is a development of the
Westinghouse J34. It will be produced
at Westinghouse’s Kansas City plant.

Rotor Milestone

® Sikorsky builds 5,000th
all-metal copter blade.

® And tail rotor production
exceeds 4,000 blades.

Sikorsky Aircraft last week passed a
liclicopter production milestone with
disclosure that it had built its 5,000th
all-metal main rotor blade and more
than 4,000 all-metal tail rotor blades.

Bernard L. Whelan, Sikorsky general
manager, said the production figure had
been achieved since 1949 when metal
blade production was started after three
vears of research and development at a
cost of approximately $1 million.

The Sikorsky blades are the only ones

in quantity production that are fully
interchangeable, he said, meaning that
any blade in a set of three can be re-
placed in event of damage. Before the
Sikorsky metal blade development, it
had been necessary to replace a com-
plete set of blades whenever one blade
was damaged because of delicate balance
factors.
» Wood Blades—Prior to the metal de-
velopment, Sikorsky had built more
than 1,500 fabric-covered wood rotor
blades for its VS-300, R-4, R-5 and
R-6 helicopters and part of the S§-51
production. Later S5-51 maodels used
the first all-metal blades, and these are
now going on the current production
models, the 12-place S-55 and the
smaller S§-52.

In the blade fabrication department

at Sikorsky's Bridgeport, Conn., plant
an Aviarion WEEk editor recently
watched the manufacturing process.
Basic load carrying member is an ex-
truded aluminum alloy spar which
forms the leading edge. Spars used in
the present production run have two
ribs inside the hollow airfoil-shaped
member. A revised design achieves
better than equivalent strength more
simply, without the internal reinforce-
ments,
»How It's Done—To each spar is
attached a row of 22 small “pockets,”
folded pieces of dural sheet with in-
ternal stiffeners. These are bonded to
the spar with a Scotchweld adhesive and
the blade is heated under pressure to
a temperature of 325-350F, thermo-
statically controlled, for one hour to
complete the bond. The pocket tapers
to make a thin trailing edge for the
blade.

To insure the strength of the bonding
process, test samples of the metal are
bonded with each blade, and the sample
must pass a shear test of 2,500 Ilb,,
before the blade is accepted for use.
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Each blade uscd must lift 2,500 1b., or
one-third of the 5-55's gross weight.
This is a load of 76.9 Ib. per sq. ft.

Each blade spar has a 7-deg.-twist,

The airfoil used for the §-55 blades is
the NACA 0012 section, a symmetrical
toil chosen because of its efficient lift-
drag ratio for the full range of velocities
encountered from root to tip of the
blade.
» Fatigue Tests—Igor Sikorskv, cngi-
neering manager and designer of the
first successful American helicopters,
told Aviation WEEK he considers the
Sikorsky metal blade a notable advance
because of its durability and uniformity,
It now has passed tests for a fatigue
lite of 1,000 hr., and he cxpects a
fatigue blade life ranzing from several
thousand hours to infinity in the fore-
seeable future,

Fabrication of the smaller two-blade
5-55 tail rotor is accomplished by a
similar process of bonding dural sheet
to a leading edge extruded spar, but a
single stiffened told of the dural forms
the trailing edge of cach half of the
blade instead of a multiple pocket
arrangement.

USAF Orders T34
Turboprop for C-133

USAF has ordered quantity produc-
tion of Pratt & Whitnev Amrcraft's
5,700-eshp T34 turboprop to power the
new Dounglas C-133 transport.

P&WA general manager William P,
Gwinn says the PT2F-1, commercial
version of the T-34, has been with-
drawn from sale “until a market at suf-
hcient magnitude has been developed
to make its commercial manuvfacture
economically feasible.”

P&WA is5 scheduled to begin quantity
output of the T34 in 1954 to support
the production program for the C-133,
advanced version of the C-124 incorpo-
rating maximum performance increases
offered by gas turbine power,

Douglas 15 completing a prototype
C-124 powered by four T34 engines.
The C-135 will be built primarily as a
long-range aerial tanker to refuel jet
bombers and fighters.

Production of the T34 will be done
at Pratt & Whitnev's Hartford, Conn.,
plant. Allis-Chalmers Mfg. Co., Mil-
waukee, has done the bulk of work of
preproduction T-34s for the C-124
prototvpe, four Lockheed Super Con-
stellations and two Boeing C97s. Pre-
production T34s have been assembled
and tested at East Hartford.

In addition to its T34 program,
P&WA is developing an 8,500-eshp
T52 turboprop for the Navy and has an
Air Force development program for an
even larger turboprop incorporating de-
sign features of the J57 split-compressor
turbojet.
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SIKORSKY HR2S-1 features are shown in artist's conception of copter in achion.

Details of Marines’ New Copter

First released drawing of the new
Marme Sikorskv XHRZS-1 hehicopter,
designed to carry up to two squads (26
Mannes) for an assault and vet be
operational from an awrcraft carricr,
shows interesting new features of the
design.

The arcraft, designated S-56 by
Sikorsky, 15 due for first flight late this
vear. It 15 powered by two Pratt &
Whitnev R2800 engines rated at 1,500
lip. for helicopters. Its large five-blade
man rotor 1s aided in its job of lift
bv the stub-wing, which serves to "un-
load” the rotor partially. A later com-
mercial version of this helicopter,
powered by two Allison 'I'38 turboprop
cngines, is expected to be capable of
hauling up to 50 passengers as a com-
mercial copter bus.

While no performance data have
been released, the helicopter is expect-
ed to be capable of speeds of at least
150 mph. in its RZ800 powerplant
version, probably 10 miles an hour
faster with the turbines.

Part of the unusually high speed—
for a copter—is attributed to the retract-
able landing gear.

Congressional hearings have disclosed
that the Marines expect to use a spe-

ciallv designed set of flak curtains with
this machine to help protect it against
ground fire in assault landings.

The drawing shows two of the
AHR2ZS-1s, one in flight with landing
gear retracted, the other unloading on
the ground. Sikorsky is negotiating for
land near Bridgeport, Conn., to build
a new plant for production of the big
copter for Marmmes and Army.

An Armv spokesman savs the Iig
helicopter will be used for contem-
plated missions of 150-200 mi. round-
trip, that Armyv expects it to carry
approximately 34 troops  for  such
TISS10T15.

India’s Price for

Ouragan: $145,000
(McGraw-Hill World News)

Bombay—The Indian Government is
paving approximately $145,000 each for
the 70 Dassault Ouragan jet fghters
ordered from the French company
(Aviarron WeEk June 22, p. 14).

Price includes armament, radio,
rocket attachments, ejector seat and
delivery to India.
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AF Slashes New Plane Orders

Revised program accelerates F-100 production, cuts
output of F-84Fs, F-86Fs, B-47s, trainers and helicopters.

Air Force has reshuffled its jet fighter
production program, eliminating 579
Republic Aviation F-84Fs and North
American Aviation F-86Fs and order-
ing additional quantities of NAA's
sweptwing supersonic F-100, successor
to the F-86 sernies.

All of the eliminated fighters were
programmed by USAF for future pro-
duction, but none had been ordered by
contract with manufacturers.

USAF Undersecretary James H.
Douglas said the current revision would
in no way affect the 143-wing goal.

“We could make the 143 wings by
June 1956, he said, “if called for by
the Joint Chiefs of Staff.”

P Remarkable Capability—=The F-100
has displaved remarkable capability in
recent tests at Edwards AFB, Calit.

In commenting on the new order of
F-100s, Douglas said it is “the most
advanced day fighter that is ready for
production, Its rapid satisfactory de-

velopment is a great source of satis-
faction.”

North American Aviation ornigmally

was scheduled to build the new jet at
a rate of 25 a month, but this will be
accelerated.
» Careful Procurement—Approximately
200 of the hghters cut from the pro-
gram were F-86Fs. The others were
F-84Fs. As far as North American is
concerned. the revision merely involves
rescheduling.

J. H. Kindelberger, NAA board
chairman, said of the rescheduling: *'I
feel now, as I did following a recent
Washington conference with top de-
fense officials, that procurement 1s be-
ing handled carefully and intelligentlv.”

Republic has production contracts for
its F-103 and F-105 supersonic fighters
(Aviation WEEK Aug. 31, p. 11).

At about the same time USAF con-
firmed its fighter revision, it revealed a
preproduction contract calling for tool-

Engines in Present AF Planes

A complete listing of the type engines powering present Air Force fighters,
bombers, trainers and helicopters was released by the Pentagon recently
p. 17). Aviation WEEK publishes the list as a
guide to the various models of engines being used.

(Aviarion WEEK Sept, 7,

Engine Aircraft | Engine
J33-A.9 F-80 | J65-W-1
J33-A-17 F-80 | J65-W-3
133-A-21 F-80 | J65-W-5
J33-GE-11 F-80 | J71-A-7
J33-A-23 F-80 | J71-A-9
J33-A-35 F-80 | ]J73-GE-3
J33-A-33 F94 | 0290-D
J33-A-35 T-33 | 0290-D2
]35-A.9 B.45 | 029011
135-A-1 B-45 | R985-AN-1
J135-A-13 F-84 | R985-AN-3
J35-A-29 F-54 | R985.AN-1
J35-A-33 F-89 | RO85-AN-3
J35-A-35 F-89 | R985.AN-5
J35-A-21B F-89 | R1340-AN-1
J35-A-17C F-84 | R1340-AN-3
]35-A-17D F-84 | R1340.55
[47-GE.7 F-86 | R1340.57
J47-GE-9 B-45 | R1820-103
J47-GE-11 B-47 | R1830.92
J47-GE-13 B-45 | R2000-4
J47-GE-13 F-86 = R2000.9
J47-GE-15 B-45 | R2000-11
J47-GE-17 F-86 | R2600-13
J47-GE-19 B-36 | R2600.29
[47-GE-23 B47 | R2R00-51
J47-GE-25 B-47 | R2800.75
J47-GE-27 F-86 | R2800.7]
J48-P-5 F-94 R2800-79
157-P-1 B-52  R2800.71
I57.P.7 F-100  R2800.79

| J57-P-11 F-102 | R2800.77
J57-P-13 F.101 |

Aircraft | Engine Aircraft
F-84 | R2800-97 T-29 |
F-84 | R2800-99 T-20
B-57 | R2800-85 C-82
F-105 | R2800.95 C-118
B-66 | R-1300-1A T-28
F-86 | R3350-34 RC-121
L-21 | R3350-57 B-29
L-21 | R3350.57 TB-29
L-21 | R3350-83 B-29
L-20 | R3350-83 TB-29
L-20 | R3350-75 C-121
C-45 | R3350-85 C-119
C-45 | R4360-20 C-119
H-5 | R4360.20 C-124

T-6 | R4360-35 B-50
T-6 | R4360-35 RB-50
H-12 | R4360-35 TB-50
H-19 | R4360-35 C-97
H-21 | R4360-35 KC.97
C-47 | R4360-41 B-36
C-54 | R4360-41 RB-36
C-54 | R4360.49 C-74
C-54 | R4360-53 B-36

TB-25 | R4360 RB-36
TB-25 | R4360.63 C-124
C-46 | T56-A-1 C-130
C-46 | T56-A-3 T-29
B-26 | R1820.76B SA-16
B-26 | R1830.90D C-47
TB-26 | R2800.52W C-123
TB-26 | R2800-52W c-118 |
T-29 | R4360.59B KC-97
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ing and production engineermg 1
preparation for producing McDonnell
Aircraft Corp.'s RF-101A, a photo-
reconnaissance version of the F-101
Voodoo twin-jet fighter.

» B-47 Cuts—Air Force also confirmed
Aviarion WEEk's forecast (June 15, p.
13) that Boeing Airplane Co.'s B-47
Stratojet production program would be
cut,

Of the total 169 B-47s slashed from
the program, 151 had been ordered bv
contract.

Approximatelv 100 of the jet bomb-
ers were slated for the Air Training
Command for use in training combat
crews. Strategic Air Command, for
which the bombers were designed, is
taking over B-47 training, thus elimi-
nating the ATC requirement.

Fourteen of the 169 B-47s were the
RB-47 reconnaissance version,

The reduction will be spread among

Boeing’s Wichita Division and at
Lockheed Aircraft’'s Marietta, Ga.
plant and Douglas Aircraft's Tulsa,
Okla., factory. Both Lockheed and
Douglas are producing the B-47.
» Plant Lavoffs—]. E. Schaefer, Boeing
vice president and general manager at
Wichita, said the reduction would ex-
tend production from mid-1955 to late
1956 at his division. Several hundred
emplovees would be laid off at the
Wichita plant, he said, adding that
“the full extent of the reduction neces.
sarv is still being studied.”

D). ]. Haughton, vice president and

general manager of Lockheed’s Georgia -

Division, told a mass meeting of em-
plovees at Marietta that cutbacks mean
aﬁpmximatel}' 1,500 workers will lose
their jobs,

Another 1,500 will be lost in normal
jabor turnover, he said, indicating the
labor force reduction will total 3,000
P Trainer Slashes—Details of trainers
eliminated from USAF's revised pro-
gram confirmed Awviation  WeEk's
ezrlier reports (June 8, p. 15) that
trainer and helicopter programs were
scheduled for reduction.

Cut were 141 Lockheed T-33 basic
trainers and 66 Beech T-34 primary
trainers. Ten Sikorsky H-19 helicopters
also were slashed.

RCAF Sets Up New
Weather Wire Photo

Royal Canadian Air Force has set u
a wirephoto weather reporting nctwan
that transmits maps from the forecast-
ing station at Montreal's Dorval Airport
across Canada to Moncton, Toronto,
Winnipeg, Edmonton and Vancouver.

RCAF is extending the Weatherfax
service from coast to coast and to the
Arctic region. Civil airlines will be tied
into the network as soon as the military
establishment is completed. '
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7-foot Graph-Mo’ steel rack
hardened without distortion

HIS long, slim gear rack, part of a new Wean Equip-
ment Company hexagon netting machine, started out
as a problem child.

With the first steels tried, case hardening caused ex-
treme distortion. And the few racks that did harden

straight enough to be useable did not wear well.

As soon as the manufacturer turned to Graph-Mo®, one
of four graphitic steels developed by the Timken Com-
pany, the problem vanished. Because Graph-Mo responds
uniformly to heat treatment, the racks hardened without
distortion. Heat-treating scrap was completely eliminarted.

In addition, the Graph-Mo racks gave exceptional wear.
First, the free graphite in Graph-Mo's structure acts as a

- [

YEARS AHEAD-~THROUGH EXPERIENCE AND RESEARCH !'* :

built-in lubricant—reduces friction between the rack and
the gears it engages. Second, diamond-hard carbides
in Graph-Mo give it great resistance to abrasion and
wear.

On top of all this, there was a 30% saving in machining
time—Graph-Mo being easier to machine than ordinary
tool steels.

For helpful information on the use of Graph-Mo and
other graphirtic tool steels for machine parts, dies, punches
and gages, write for the 10th edition of "Timken Graphitic
Steel Data Book"”. The Timken Roller Bearing Company,
Steel and Tube Division, Canton 6, Qhio. Cable address:
“"TIMROSCO".

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING
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IN 3 FEET

WE CHANGE AN ARCTI( W
INTO A VOLCANO

eesit may hold an idea YOU can vuse!

You can almost see the metal wanting to protest. Super-
frozen by arctic cold at the intake. Super-roasted at the
outlet, only a yardstick’s length away. And rotating 10,000

times a minute miles high in the air in an aireraft jet engine.

The Jet Division has a broad knowledge about commercial

metals, including some you may not have used yet. We also

know a lot about combinations of metals and how to make
one work happily with another to lick once-insurmountable
pmhlems in unusual applicaﬁuuﬂ. We can also engineer and

produce unusual assemblies that use these metals.

The know-how and facilities the Jet Division has built up
to solve problems for jet-engine builders can be adapted

to your product. .. present or planned.,

Tell us what you have in mind...we'll gladly work out

the details with your designers and engineers.

JET DIVISION

Thompson
Products, Inc.

DEPT. JC-9 = CLEVELAND 17, OHIO

&

Rockets Aid Cosmic Ray Studies
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Using Deacon rockets, a group of scientists
working with the U. S. Navy at the North
Geomagnetic Pole, have completed a senies
of high-altitude studies of cosmic radiation
and pressure. Geiger counters and ionization
chambers were carried aloft to approximately
70,000 ft. inside the Deacons attached to
balloons and then fired upwards. During one
test, a Deacon was lifted to 77,000 ft. and
soared to 50-mi. height after launching, The
tests were conducted from the Navy ice-
breaker USS Staten Island. These photos
show: 1, Personnel raising a Deacon (fore-
ground) for attachment to plastic balloon
(right), 2. Balloon is readied on after deck

of the Staten Island preparatory to launch- |

ing, and 3. 55-ft. balloon soars skyward
carrying Deacon rocket suspended under-
neath. A firing mechanism below the rocket
releases it from the balloon. Known as
Project Mushrat, studies were under auspices
of Office of Naval Research.

for temperature testing
in the laboratory
or in the plane...

Constructed with the same care as
our aircraft temperature indicators,
these pyrometers bring “aircraft
quality” to the test engineer.

MODEL 5BPY, above, has been used
extensively by leading motor car manu-
facturers for road testing on the "Proving
Grounds"” — where performance counts,
Housed in rectangular bakelite case, has
6" hand drawn scale and is fully compen-
sated for ambient temperature. Made in
ranges listed below, with suitable ther-
mocouple materials.

MODEL 23B, left above, has same type
movement as our ai t pyrometers
Housed in flanged, 4" round, bakelite
case for panel mounting.

MODEL 20B, right above, has same 3°
steel case and same movement as our
mircraft panel indicat.rs, Both are fully
cold-end compensated and amvailable in
standard ranges listed, with suitable
thermocouple materinls,

STANDARD RANGES—AIl Models
FAHRENHEIT

Zero to 400. 600, 800, 1000, 1200,

1600, 1800, 2000 and 2500,
CENTIGRADE

Zero to 200, 300, 400, 500, 600, BOO,

1000, 1100 mnd 1400.

Furnished with white scales, black mark-

and pointer or, with black scales
w markings and pointer if specified.
For best results use LEWIS Thermo-
couples, Leads and Selector Switches with
these instruments.

THE LEWIS

Manufacturers of Complete Temperature
Measuring Systems for Aircroft

NAUGATUCK, CONNECTICUT

———————————
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Synchro Control

Transformer
tAchual Sizal

sarvo Motor
{Actval 5izgal

Sarvo Motor-
Tachometear
Genaralor
[Aclual Sizel

KEARFOTT COMPOMNENTS
INCLUDE :

Gyros, Servo Motors, Syn-
chros, Servo ond Maogneatic
Amplifiers, Tachometer Gan.
erators, Hermetic Rotary
seals, Aircraft Novigotional
Systems, ond other high ac-
curacy mechanicol, electrical
ond elecironic components.

rl'.l i,-_h ':..

TR SNV f e g e S ¢ ety s e
F:-_"ﬁEEEFfJTT CGMPAHT, '“'“:-_f 'I'IEEI Hﬂ:ﬂ ri‘ﬂip‘ﬂ'ﬂ_}h Lit
SRR i o West Coast Office: 253 N. Vinedo Ave., Pasadenc
BPSENERCTENS T4 GunecalPresision Eaulpat Cormiraiitss

miniature
precision components
for high-performance

Servo Systems

Developed ond produced by Kearfott,
these units exemplify accomplishments of
creative engineering teamed with produc-
tion skill providing performance values of
accuracy, speed of response and reliability
uvniqgue for their size. Advanced design
techniques are typified by the unitized
stator and housing construction, permitting
line-bored relationship of stator and rotor.
This mokes practical the extremely close
concentricity tolerances apparent in im-
proved efficiency of the Servo Motors and
the very high accuracy of the companion
Synchro. A very rugged structure, stable
under extremes of environmental exposure
is also provided.

Confarms o Navy BuOrd Size 11
[Maximum Diameter 1-1/16")

TECHNICAL INFORMATION

srllllll'ﬂ"—.ﬁ.vnifublu as Contrdl Tronsformer,
Transmitter, Resolver, Differential, for 26 or 115 voli
400 cycle operation. Maximum error tolerance is 7
minutes of arc, The hordened pinion shaft moy be used
os a splina. Terminals for convenient installation and
replacemant ore provided, Other synchros for &0
cycle operation may be obtained. { Basic Type R500].

Servo Motor—The Serve Moter (Basic Type
R119} features o very high torgue-to-inertia ratio.
Motor input is 3.5 watts per phose at 115 volt 400
cycle. Availoble with high-impedance control winding
for operation directly in plate circuit of on Amplifiar.
Integral precision gear train con be provided. Many

other models avaoilable including Servo Motors for
&0 cycle duty. (Bosic Type R303I,

Servo Motor=-Generator—ihe motor
described obove is avoiloble with on integral high
periormance demping generator, providing on out-
put signal of 1/2 volt per 1000 RPM over a 5500 RPM
speed range. (Bosic Type 420400),

Technical Bulletins on standard Kearfott products are
availoble ond will be sent on request. Your inquiries
are invited for the development and production of
spacial vnits for unusual applications. Write today for
Bulletin #53 describing our products and facilities.

earfott
/
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Foreign Buying
® Off-shore purchases of
aircraft: $874 million.

® Britain gets additional
$85 million for RAF.

The U.S. will inance the purchase
of approximately $874 million in air-
craft and aircraft materiel for foreign

| nations with Mutual Security funds

during the current 1954 fiscal year.
Foreign Operations Administration,
headed by Harold Stassen, and Defense
Department are now re-working the
program at the $874 mullion level. A
tentative program submitted to Con-
gress in July had called for $944 mil-
lion in aircraft and related purchases.
Now this is being trimmed because
of over-all cuts in foreign aid money
made by Congress. But even $874
million will reflect a substantial in-
crease over the estimated $682 million
obligated for aircraft out of fiscal 1953
funds.
» Highlights—Here are some highlights
of the program:
¢ In addition to the $874 million, the
U.S. will give $85 million in “eco-
nomic” aid to Great Britain, to be
used for the purchase of aircraft for
the Royal Air Force. The point of
classifying the aid as “economic,” in-
stead of “‘defense,” is to reduce Great

| Britain’s burden in supporting RAF so

that money can be used on other
government programs. FOA asked for
$100 million for RAF financing, but
this was cut by Congress.

@ Bulk of defense aid money, as in
past years, will go to the KEuropean
area—about 5700 million. In fscal
1953, an estimated $617 million was
cbligated for aircraft purchases for
NATO countries.

® Trend toward off-shore procurement
continues so a substantial amount of
the $700 million will be used to buy
European-produced aircraft and ma-
teriel. Off-shore procurement contracts
for aircraft and spares mounted from
$13.6 million in fiscal 1952 to $357
million in fiscal 1953,

® The joint aircraft program, aimed at
spurring European production, as work-
ed out so far, totals over $583 million
for purchase of 1,725 planes. The U.S.
is putting up %303 million (out of
fiscal 1953 funds) or 529 of the total.
The program originally drawn by the
NATO international staff team called
for $400 million, with the U.S, putting
up $225 million, or 56% of the total.
® There will be a big increase in
emphasis on the Asia-Pacific area,
About $160 million is earmarked for
aircraft purchases for countries in this
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WHAT MAKES A RECORDER GOOD?

Many things. For instance, in the new Thermo
Electronic indicating-recorder overall design
is simple. The recording system only has three
moving parts.

That’s one thing. Here’s another: the pen arm
is driven from a cam. This permits linear charts
to be used for almost all measurements, de-
spite the non-linearity of the sensitive element
characteristics. When warped or expanded
scales are desired, special cams can be sup-

plied.

Furthermore, nylon drive gears are used to
provide long life and quiet operation.

There are many other things. If you want to
hear about them, let us know. We’ll be glad

to supply the information. Ask for Catalog
No. 60 C.

AT THE ISA SHOW

This indicating-re-
corder, along with
T-E’s other pyro-
metric equipment,
will be at the In-
strument Society of
America Exhibit,
Sherman Hotel,
Chicago, Ill., Sept.
21-25, Booth 59.

FAIR LAWN

WHAT HAPPENED TO THE
FURNACE TEMPERATURE
AT 7:00 THIS MORNING?

| DON'T KNOW. CHECK THE RECORDER.

Even if everything goes the way it should
with any process where temperature is
involved, sometimes it's important to
prove everything went right. On the
other hand, if something is wrong, if
standards aren’t met, then it's very im-
portant to know what went wrong in
order to correct it. Was it temperature?
Or some other process variable?

When an accurate temperature recorder
is on hand, a quick check of the record
will tell you if temperature was too high,
or low, and for how long. If the tempera-
ture was off, your problem is pinpointed
and you can work on it right away. If it
wasn’t, you can go on to other variables

and find the troublemaker. Either way,
a good recorder is a time-saver,

Thermo Electric makes a good recorder
—it is accurate (=11 of 1% of the range),
sensitive (better than =1/20 of 1%),
durable, and can be used to record vari-
ations in temperature, humidity, solution
conductivity, speed, pH, direct current,
DC voltage, strain, or other variables.
Both potentiometer pyrometer and re-
sistance thermometer bridge types are
available, depending on the application.

Thermo électrie ¢.on

NMEW JERSEY
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area, compared with only $22 million
in fiscal 1953.
 Air Force will conduct a program of
training foreign personnel, mainly in
Europe, totaling around 5100 million.
The effort in the Asia-Pacific area will
be doubled this year: $9 million is
tentatively earmarked, compared with
$4.2 million in fiscal 1953.
Area-wise, this is approximately how
the $874 million for foreign aid air-
craft and materiel is sliced: Europe,
$700 million, compared with $617
million in fiscal 1953: Asia-Pacific, $160
million, compared with $22 million in
fiscal 1953; Near East, $4 million,
compared with $40 million in 1953,

and American republics, $10 muillion,
compared with $2.8 million in 1953.
» What it Buys—FEuropean aircraft pro-
duction from U.S. off-shore contracts
will not get into full swing until fiscal
1955, which starts next July 1. Expen-
ditures on off-shore awrcraft contracts,
reflecting deliveries, are expected to
rise from $8.5 million for 1952 and
1953 fiscal years to $67 million this
year, and then climb to $286 million
mm fiscal 1955.

The $583 million joint aircraft pro-
gram will inance the purchase of the
following types:
¢ 020 Hawker Hunter Day hghters.
¢ 250 Vickers Supermarine Swifts.

— - = o ——
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e |12 Hawker Sea Hawk carner-based
jet fighters.

® 303 Dassault Mystere day fighters.

® 50 F-86D all-weather fighters to be
assembled in Italy by Fiat under agree-
;nr:nt with North American Aviation,
nc.

U.S. will determine the utilization
in NATO forces of the aircraft 6-
nanced with U.S. funds, They will
not necessarily be turned over to the
armed services of the country in which
they are produced.

» Projects—The aircraft program is split
into the following political projects:

¢ U.S5.-United Kingdom: $223.3 mil-
lion, with the U.S. putting up $152.9
million and Great Britain putting up
$70.4 million. This will finance 824
Ilanes—460 Hawker Hunters, 250
Vickers Swifts, and 112 Sea Hawks.

e U.S.-France: $177.5 million, with
the U. S, putting up $86.5 million and
France putting up $91 million, for a
total purchase of 393 Mysteres.

e U.5.-Belginm: $85.5 million, with
the U.S. putting up $24 million and
Belgium, $64.5 million.

e U. S.-Netherlands: $70.5  million,
with the U.S. putting up $18 million
and The Netherlands $52.5 million,

The Belgium and Netherlands proj-

ccts combined will finance the produc-
tion of 460 Hawker Hunters.
o U, S.-Italy: $22.5 million, to be put
up by the U.S. for assembling of 50
North American F-86Ds, Italy has
given assurances that she will purchase
["-86s.

Congress has shown some skepticism

toward the offshore procurement pro-
gram, but there is strong support for
it in Defense Department and some
talk of confining defense aid exclusively
to off-shore contracting.
» Objections—Senate  Appropriations
Committee commented: “It is recog-
nized that some consideration must be
given to the distribution of contracts
among the various nations of Europe.
However, it appears to the committee
that too much emphasis has been
placed on awarding contracts in areas
where political objectives are desired
or where a balance-of-payments prob-
lem exists.”

N. E. Halaby, Deputy Assistant Sec-
retary of Defense for International Af-
fairs, said the prices for European air-
craft are lower than for similar U.S.
types. He compared the $205,000 fly-
away cost of the Hawker-Hunter to
the $225,000 cost of the F-86F, to
which he said the Hawker was “equiva-
lent,” and “superior in some respects.”

However, U.S. industry observers
pointed out that Furopean aircraft cost
figures do not include most of the
vital equipment contained in U.S. air-
craft, such as computing radar gun-
sights, all-weather electronic gear, ete.

Halaby's comparison between the
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Garrett gives you fast delivery on the largest line of flat
washers available anywhere. Precision-made to the most
exacting civilian or Armed Forces specifications. Here are
just a few of the many Garrett flat washers available:

Washers to SAE, USS and ASA dimensions:

AN 945 AN 961 NAS 143
AN 9855 AN 970 BEB X Series
AN 960 AN 975 BEC X Series

ALL READY FOR PROMPT DELIVERY
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OF PENNSYLVANIA
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F-86F and the Hunter was also chal-
lenged by industry observers on the
srounds that the F-86F has been in
production for some time and actually
saw combat in Korea, while the Hunter
is just beginning production and there
15 not wt a qmgh, RAF squadron
equipped with them.

» Comparisons—A more apt comparison
would match the Hunter with the
North American F-100, which is now 1n
about the same stage of production as
the Hunter. Industry observers regard
the I'-100 as superior in every respect
to the Hunter,

The American aircraft industry,
which has been hit recently by Defense
Department contract cancelations under
the Republican economy regime, is
bitterly opposed to financing the con-
struction of 1,725 military aircraft
abroad.

It feels that frst priority for aircraft
procurement funds should be given to
the domestic aircraft industry.

» 10 Reasons—Halaby presented these
10 reasons for supporting off-shore
procurement to the congressional ap-
propriations committees:

o It fills an “urgent” requirement for
aircraft and other matericl for Euro-
pean forces.

® The production 1s on the spot where
the equipment is going to be used and
therefore the replacement problem is

simplihed.

e We create a2 “mimmimum” industrial |

mobilization base in Europe.
® The packing, handling, crating and

MACKAY TROPHY WINNER
Maj. Louis H. Carrington, USAF (center),

has been awarded the 1952 Mackay Trophy
for the first nonstop multi-jet bomber flight
across the Pacific. Carrington made the
Hight last year with crewmates Capt. Wal-
lace D. Yancey (left) and Maj. Frederic W,
Shook in a North American RB-45C. The
plane was refueled twice in the air by a
Boeing KB-29M tanker during the 3,640-mi.
hop from Alaska to Japan which took 9 hr.
50 min.
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transportation problem 1is simplified.
e Incidental to the program, the re-
quirements for dollar aid are reduced.

* An impetus is given to self-supporting
military production in Europe.

® There is a multiplier effect: For ex-
ample, in the joint aircraft program,
our funds combined with those of other
countries get a total number of aircraft
produced that is larger than would have
otherwise been the case. One dollar
put up by the U.S. is returning more
than ?1 worth of airplanes.

® Through combined planning, we are
slowly 11'|m-'iug toward standardization.
® The program creates improved tech-

nology and skilled labor pools in
Eurﬂpe

® There is the morale improvement
which comes from eamning, rather than
receiving what often seems like charity.

British Jet License
(McGraw-Hill World News)

Paris—French aircraft builder Marcel
Dassault has signed a licensing agree-
ment to build the British Armstrong
Siddeley Viper 1,640-1b.-thrust jet en-
gme. Dassault plans to use two of these
cngines in a new lightweight delta-wing
interceptor scheduled to make its first
flight next year.

GET THE RANGE THAT COUNTS WITH
PASTUSHIN TANKS

Added range for our combat planes means striking deeper

behind enemy lines — hitting where it hurts. Pastushin
jettisonable fuel tanks, lighter, stronger — the product of
long and specialized experience — give our military planes
added efficiency in combat or in guarding America’s Air
Frontiers.

RESEARCH » DESIGN » DEVELOPMENT » PRODUCTION

Unusual opportunities in research, design
and development for engincers! Submit
restime of qualifications and experfence.

ﬁgemmu 3k
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PRODUCTION ENGINEERING

Alcoa Gets Set for Big Forge Presses

Production Engineér tells what his company has learned from
16,500-tonner, and how it will smooth way for larger units.

An insight into the difhiculties and
advantages likely to be encountered
in the approaching heavy press era has
been detailed by A. E. Favre, chief
production engineer of Aluminum Co.
of America’s Cleveland Works.

Speaking before the recent four-day
semi-annual meeting of the American
Society of Mechanical Engineers, in
Los Angeles, he outlined the considera-
tions affecting light alloy forging de-
sign and production.

Alcoa will operate big-pressure forge

machines—50,000- and 35,000-ton units
—under the revised heavy press pro-
gram. Since March 1952, when 1t
began operating a 16,500-ton Schloe-
mann forger, Alcoa has piled up con-
siderable experience and data in addr-
tion to that already amassed in previous
operations on hammers and small forge
presses.
» Die Problem—One of the more seri-
ous design problems for some time to
come, in Favre's opinion, will be pro-
curement of the steel for and the sink-
ing of large dies.

Right now, Alcoa is having difficulty
in obtaining sufficient die-inking sources
for present requirements on the 16,500-
ton hydraulic press. Die requirements
for the 35,000- and the 50,000-ton hy-
draulic presses will be greater.

Some forging designs could conceiv-

ably require six months for the con-
struction of a set of finisher dies only,
assuming that a die-sinking machine is
utilized 8 hr. a day for six days a week.
If the complexity of the design is such
that two or more blocking dies are
required to produce the forgings, it
would necessitate a large die-sinking
machine for each operational die, and
each machine would be needed for
practically six months.
» Delivery Stretchout—With aircraft
companies going to larger and closer-
tolerance forgings, it is apparent that
a number of large machines will have
to be constructed so that necessary die-
sinking capacities will be available,
Favre points out. This, added to the
procurement time of die blocks, waill
extend delivery of forgings far beyond
anything which we have known,

The sooner dies can be designed
and constructed for the large presses,
the quicker experience will be obtained
in fabricating large forgings. And, the
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MANIPULATOR pushes preheated stock into 16,500-ton Schloemann forging press.

sooner forgings are designed for the
large presses, the sooner machine tool
builders will design and construct ma-
chines for sinking large dies.
» Block Quality—Die block quality is
another consideration. Forgings with
deep ribs or deep locks that extend to
the center of the die block reach a por-
tion of the steel that is not as sound
as the material within a few inches of
the surface. Improvement in die block
quality can mimimize die breakage.
Favre reveals that Alcoa expects to
place on order sets of cast dies with
cavities cast in. As soon as they are
received, Alcoa plans to evaluate the

use of such cast steel and nodular iron
dies, with the idea that it may result
in another source for die material and
possibly a reduction in die-sinking time,
»Plus and Minus—Examining Alcoa’s
press-forging experience, Favre points
out that the company has had encour-
aging results in regard to surface qual-
ity, dimensional uniformity, reduction
of draftt angles, ability to produce thin-
ner webs and ribs, and increased die
life. There has been no improvement
over hammer forging in mechanical
properties or metallurgical quality, but
none was expected, Favre says.
Considerable improvement in sur-
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TYPICAL ALUMINUM FORGINGS made at Alcoa’s Cleveland Works: Diffuser and I

compressor wheel for Pratt & Whitney's J41, landing gear (center) for Cleveland Pneu-
matic, wing structure (right) for Boeing. Other forgings were made for Repunblic.

Air Force heavy press plant being built
at Aleoa’s Cleveland Works will have
equipment spotted according to this scale
model layout. Die shop area is located
at rear, while at left center the giant

35,000- and 50,000-ton forge presses and
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HOSE ASSEMBLIES

for

associated billet heating furnaces and
trim presses will be located. Finishing
operations will be done at right center
area. Heat treating department is shown
in lower right of installation. Model

scale is § in. to 1 ft.

face quality 1s evidenced by greater
smoothness and freedom from lap, fold
and other defects which have to be
chipped out between hammer opera-
tions or ground out and polished in
final inspection.

[Favre attributes this result to the
fact that the forging is blocked or fin-
ished in a single stroke of the press,
avoiding small abrasions and slivers de-
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veloped from repeated hammer blows
(which never hit twice in exactly the
same place).

» Uniformity—Dimensional uniformity
from forging to forging has been better
than expected. Although dies are de-
signed to come together, this is not
always achieved in hydraulic press oper-
ations. However, a high degree of uni-
formity in total pressure and unit pres-

VITAL

FIRE EXTINGUISHING
SYSTEMS
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sure docs exist from forging to forging,
and if temperatures, dwell and lubrica-
tion are accurately controlled, resultant
dimensional uniformity should be good.

Control of these factors, however, 1s
not always easy, Favre says, and re-
quires constant refinement.
» Die Life—Die life at Alcoa during the
past year has been outstanding on the
16,500-ton press, Favre reveals. But
this may not be representative of what
might be expected in the tuture. Since
few new jobs have been produced in
any substantial volume, the die mor-
tality record cannot be taken as an in-
dex of future experience.

There have been no major die fail-

ures. Sctups have been given inetic-
ulous attention, and this precaution
has been reflected in the costs. If the
sctup looks difficult or hazardous, de-
Aection measurements are taken under
pressure to insure staying within safe
limits.

Favre believes that deflection studies
will be of major importance in the
operation of the 35,000- and 50,000-ton
presses, since the concentration of die
stresses on these machines can easily
reach such magnitudes that no material
can avoid failure.

Usually, it will not be possible to
provide spare die equipment for large
complex forgings—time and money -

e X5 1 008

——aTE

MIC Vaw Drre

nd

3> MICROTO.
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holds up under pressure

Smoothness. .. absolute uniformity ...deep print clarity
—you can virtually feel them in Eberhard Faber's new
Microtomic drawing pencil. And—under today's

pressure in the drafting room, few things are more
important in a pencil.

Representing the finest in Eberhard Faber research and

development of drawing pencils, the Microtomic will
stand the most rigid drafting room comparison. Order
some —test them —today.

Only Microtomic gives you all these features
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volved will be too great. Also, spares
are not the answer to the problem; if
the original can be broken, the spare
can be broken—so in the end the cause
must be found and eliminated. This
can be done only through a knowledge
of what 1s happening, Favre says.

| ®Draft Angles—Reduced draft angles

are partially responsible for improve-
ments in the thinning of webs and nibs.
Standard at 7 deg and rarely less than 5

| deg in hammer forging practice, draft
| angles can be reduced easily to 5 deg or

3 deg, or even less, in press forging,
Favre claims.

The most important reason for this

is the feasibility of incorporating knock-
outs in the dies—not practical in ham-
mer dies.
» Thinness Factors—Aircraft designers
want thin web sections with thin ribs.
These seem to be definitely in the pic-
ture for press forgings, but perhaps not
with the thinness the designer could use
and would like to get.

In any case, they are the joint respon-
sibility of the designer and the forging
manufacturer.

Reduction and control of required
unit forging pressures must be achieved
to produce forgings of relatively large
area incorporating thin web sections
and narrow ribs to fairly precise dimen-
s10Ms.

Favre contends that very frequently
tar too much emphasis has been placed
on press size or capacity in the belief
that extremely high pressures will pro-
duce a complex forging in any size.

No amount of pressure will cause
metal to How if the conditions are not
right, Favre says. No press, however
| powerful, will produce a thin web

panel if the forging and the dies are
impmﬁcrl},r designed. The entire secret
of such production, he says, lies first in
proper forging design, secondly, in
proper die design, and thirdly in
proper production practices. In all
three of these factors the objective is

identical. find — positive identification.
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or Minerals?
Use a BELL Helicopter

Wherever men search for oil and minerals
...or map the irregularities of a country or
a county, Bell helicopters consistently meet
the challenge of natural barriers or other
impassable terrain.

Employing the built-in safety, maneuver-
ability and utility of these helicoprers
geological, geophysical and ropographical
surveys are now being completed tor petro-
leum and mining companies and govern-
ment agencies as much as 20 years abead
of schedule, .. at overall savings up to 50%!

In any kind of climate or weather, Bell
helicopters operate over land, water, desert,
mountains and swamps and carry men, ma-
terials and instrumentation for exploration
purposes. It's all in the days job for a
helicopter.

The adaptability and commercial appli-
cations ot Bell helicopters are wvirtually

unlimited. Bell helicoprers can help your x
company in surveys or mapping and can [l

be used to perform many orther jobs
easier, faster and cheaper.
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Here is what three Bell T8
helicopter operators say:

- —

“After more than four years' experience, "The survey accomplished by Bell
we find the Bell helicopter the most helicopters in one summer “}rruu]d take
satisfactory from the standpoint of cost 20 years by any other method.” —JAMEs
maintenance and availability.”"—RoserT 8. Rickiers, Rick Helicoprers, Inc., Los
L. SuGcs, President, Petroleum-Bell Heli- Angeles, California.

copters, Inc,, Lafayetce, La.
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Looking for Oil
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"Allied’s Bell helicopters have done
m-;:I:pmg and survey work intheRockies
and Alaska at savings of 509% and more
over other methods."—Roy B. Davin,
Allied Helicopter Service. Tulsa, Oklahoma.

For Operational Information Write:
BELL AIRCRAFT CORPORATION

Texos Division

P.O.Box 482 Ft. Worth, Texas
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the reduction of unit pressures to the
absolute minimum required.

If a press has a capacity of 50,000
tons and a forging requires 40 tons/sq.
in. to make, the machine can only

roduce a piece about 35 in. square.
%ut, if by skillful design and fabricating
practices, this required pressure can be
reduced to 15 tons/sq. in., the press
can fabricate a panel about 30100 in.,
FFavre points out.

Thus, a 50,000-ton press becomes

equivalent to 150,000 tons; or from an-
other viewpoint, it may be reduced in
effectiveness to 15,000 tons.
» Designer Assistance—Favre examines
some of the things the forging designer
can do to assist in reducing the unit
pressure required to produce his forg-
ing. Thin webs, he says, particularly in
“boxed-in”" sections, tend to “freeze”
between the die surfaces and create
enormous resistance to flow, with the
consequent buildup of excessive die
stresses.

If relief can be provided by punch-
outs, it gives some place for the excess
metal to flow. This not only makes a
thinner web possible, but greatly re-
duces the required pressure. Sometimes
the designer cannot allow a punchout,
but perhaps can arrange rib disposition
to avoid completely boxed-in sections
and trapped metal. Something can be
done if the problem and the necessity
are understood, Favre says.

For maximum weight reduction, a
designer frequently will insist upon very
small fillet radii between web sections
and adjoining ribs. In doing this he
often defeats his own purpose, because
the resistance of metal flow into the
ribs is so increased that greater web
thickness is required, or at least, in pro-
duction the web section always will
tend to run over the drawing limits.

Favre mentions these as only tvpical
examples of what is meant by forging
desien responsibility.,
> Die Design Detail=—The forging-die
designer has responsibilities. too, but
all with the same general objective—to
reduce required unit pressures, He must
determine the number of blocking dies
and design the impressions in each to
provide minimum resistance to fow
and most favorable distribution of metal
for the succeeding operation. He must
also determine the type of origmal stock
or preformed shapes, and whether to
use sawing, bending or nerhaps hand-
torging as a preliminary operation.

Other important considerations are
gutter and flash desien and flash re-
moval. A large factor in reducing or
increasing resistance to metal flow is
the character of the die surfare. Prop-

| erlv polished dies are very helpful. Even
| platine may be warranted where prac-

tical. Favre contends.
» Production Stage—In actual produc-
tion, additional controls and practices
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vertical hydromatic with a powerful motor.
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OK alternate angle cutters give good service
because the angular set of the blades gives a shearing
action, requiring less horsepower than straight bladed
cutters., This shearing action also produces a better
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formation for slab milling jobs.

All OK cutters have the inherent advantage of
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must be observed—again with the over-
all aim of promoting smooth flow of
metal and holding unit pressure require-
ments to a minimum. Temperature of
stock and dies and lubrication of dies
are major factors.

The hotter the dies, the lower will
be the flow resistance, generally. But
the hotter the dies, the greater is the
problem of die lubrication and the
holding of certain dimensional toler-
ances. In the end, this all adds up to

a proper balance ﬂl’ many factors which
can be determined only by experience.

Favre contends that it is not possible
at this stage to set down dehnite stand-
ards giving practical design proportions
and production tolerances, but he pre-
sents some Alcoa ideas.

He says it must be thoroughly under-
stood that very thin sections, such as
those c{}ntﬂmphfcd for integrally stiff-
ened wing panels, are not considered
as being practicable, or even possible,
as forged. Such sections—.060 in. to
120 in.—can only be achieved by subse-
quent machining, he says.

By “thin web sections as forged,”
Favre means sections from about .140
in. to 225 in. Alcoa has produced
nothing as low as .140 in. as yet, but
some .180-in. webs have been pro-
duced in rather heavily restricted sec-
tions without punchouts, up to about
100 sq. in. in area, the total area of the
torging being, perhaps, 300-450 sq. in
» Tolerances—With proper control of
stock volume, stock and die tempera-
ture, and lubrication and surface condi-
tion of dies, the die-closure tolerance
and length and width tolerances can be
held to a minimum. Alcoa has set up
controls to hold these factors to fairly
narrow limits, with closer controls the
da1m.

Press bed and die deflection also will |
affect die closure, as well as length and

width tolerances, hence deflection must
be held to a minimum, not only to im-
prove tolerances but to prevent die
breakage and damage to equipment.

Forgings with thin webs and ribs
along with small draft angles present
definite problems 1in straightening.
Warpage is likely to occur during forg-
ing and during heat treatment, and re-
liance upon die- or hand-straightening,
or a combination of both, has made it
difficult to hold these forgings to a very
close straightness tolerance.

Ejection of thin web forgings with
small draft angles from dies also can
cause distortion, or even piercing of
the parts. Small draft angle forgings
may have to be removed from the
straightening  die  with mechanical
ejectors. This may cause a bow, which
may require hand-straightening after
die-straightening.

These problems will have to be
worked out in the future. Perhaps with
more experience, it will be possible to
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‘PIERCE

| fuel-controls
' precision parts
' and assemblies

built to your specifications by

For 40 years Pierce haos specialized in the design and maonu-
focture of engine speed and fuel contrals . . . ond servo

mechanisms for power controls,
Today, much of America’s finest power- -driven equipment
. many of her speediest turbojets . . . are equipped with
mtncnie, precision control mechanisms heuring the PIERCE
Mark of Quaolity, ‘
Pierce experience and facilities are available to you in
the production of component parts for jet aircraft engines
. design, fabrication of parts, precision machining and for
nssembly. to your specifications.
Seasoned engineering talent, modern, fully- -equipped

plants, skilled personnel and rigid quality control proctices
assure workmanship of the highest order—at the greatest

econamy consistent with PIERCE quality standards.

Enginearing service is available. Your inquiry will recaive
the immediate attention of a qualified representative.

THE PIERCE GOVERNOR CO., INC,

1684 OHIO AVENUE, AMDERSON, INDIANA
Ask for our mew beochure, **40 Yewrs of Manufacturing Precision Controls™
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Provide Greater Dependability
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KLIXON

DISC-TYPE

CIRCUIT BREAKERS

TYPICAL KLIXON
l DISC TYPE BREAKER

SIMPLICITY — Ounly one moving part, the Spencer Disc, No com-

plicated mechanisms, such as toggles, latches, magnets or other
parts that wear out or lose their calibration.

LONG OPERATING LIFE — After 6 to 7 years continual opera- |

tion, Klixon disc-type breakers have retained their original
operating characteristics.

SHOCK-PROOF — Withstand up to 100 G's.

VIBRATION RESISTANT — Far exceeds present military speci-
fication requirements.

PRECISION CALIBRATION — Calibrated to limits (115-1259,)
14 as wide as AN limits (115-1389).
TYPICAL KLIXON

INDIVIDUALLY TESTED—Each DISC TYPE BREAKERS
breaker is individually tested for ultimate
trip and short-time calibration while at-
tached to leads of proper size cable and
mounted on test boards which simulate

actual aircraft installation.

PSA Automatic Res

. —_—— . : Ratings: 2 to 35 A
Klixon Circuit Breakers are available in i e

a wide range of types and ratings, all
sealed types are explosion-proof, corrosion
and bumidity resistant.

Write for data which gives complete
information.

PDM Manual Reset
Raungs: 15 o 40 Amps
Weight: 1.7 oz

SPENCER THERMOSTAT

Division of Mefals & Confrols Corporation
2808 FOREST STREET, ATTLEBORO, MASS.

produce forgings with thin webs and
small  draft angles within  desired
straightness  tolerances without en-
countering the difficulties previously
mentioned, Favre says.

» Forgeability—Relative forgeability of
aluminum alloys is a production factor,
hence is directly related to production
cost. Favre compares several forging
alloys and points out that the relative
forgeability improves markedly with an
increase in temperature. The normal
forging temperature for most alloys is
about 800F, with cracking or ruptuning

occurring if forging is done at sub-

| stantially higher or lower values.

Forgeability of an alloy determines,
to a large degree, the number of block-

| ing operations rtequired to attain a

shape suitable for torging to size m a
finishing die. This means that the
more difficult an alloy is to torge, the
ereater the number of operations re-

| quired to deform the forging stock to

desired shape. The 258 alloy should
require fewer operations and fewer dies
than the same part in 755, hence
should have a direct influence on the
cost of the finished forging.

Generallv. the higher-strength forg-
ing alloys have poorer forgeability than
do the lower strength alloys. There-
fore, the forging designer should not
specify an alloy of relatively difhcult
forgeability, unless he requires the
higher mechanical properties for that
particular application, Favre points out.
» Machining—Favre considers “mn-
process machining” as those inter-
mediate operations which the forging
producer uses to get his finished forg-
ing. He does not include in this cate-
sory, for example, the reduction of web

| thicknesses down to dimensions of .060-

090 n.

As an example of in-process machin-
ing, Favre refers to those operations
necessary to reduce massive sections to
obtain effective heat treatment of 758
and 148 forgings to the T6 condition.
He suggests the possibility of machin-
ing webs and fhllets in boxed-in sections

| between fnrging r}ln{:r:ltinns in order to

e — e =

reduce unit pressures in producing forg-
ings to desired size. This might be
cconomical, particularly in short runs,
he says.

» Stresses, Distortion—During the ma-
chining of aluminum alloy forgings,
changes sometimes occur in dimensions.
These changes, commonly referred to
as distortion, may cause the airframe
manufacturer trouble during extensive
machining operations of large die forg-
ngs,

The dimensional changes may be due
to localized over-heating durmg ma-
chining of the parts, redistribution or
relief of residual stresses imposed dur-
ing heat treatment and, most important,
Favre savs. by exceeding the vyield
ctrength of the part through use of

AVIATION WEEK, September 14, 1953

You get AlL these Peatures

Reserve Power—for the extro-

tough job.
Powerful, Continuous-Duty
Motors—built in PET's own

factory. Dynamic-
ally Balanced Arm-

atures—for freedom o .
; . ~
from vibration. el ,/ /s

5ix Heavy-Duty Baoll and

Meedle Bearings.

Compact Design—
mokes hard-to-
reach drilling jobs
easier and faster.

Aluminum-Alloy Die
Castings—1for light
weight, easy han-
dling.

Forced Ventilation—
for cool running.

Precision-Cut, Heal-
Treated Gears—for

Aow,

smooth, quiet power "ow"-}’ﬂ" can gEt the RIGHT DRILL fﬂr YOUR iﬂb!

PET Superduty Drills are avail- drill that’s "almost’ right! You
able in 54 distinct models and 3 can choose exactly the drill you
capacities: 4", 34" and }¢". Your need for yvour job. The PET
choice of pistol or saw-type grip. Superduty line includes drills

It you want the
best for your main-
tenance or production
work, take an extra look at
the PET Superduty Drill
shown here. Check its features!
Here's a drill that’s made for
heavy, continuous duty. ..with plus
power per pound . . . built to work
right and handle right on the job.

Normally you might expect to pay ex-
tra for such features—in the form of
“optionals™ that jack up vour cost. But
that’s not true of PET Drills! All these
features are standard in the PET Super-
duty line . . . and they're available to you at
a standard drill price! That’s why the cou-
pon below can save money for you. For
free catalog and name of your nearest PET
M\ distributor, mail it today!

With such a broad line, you meeting U. S. Government and

Plus Power
per Pound

PORTABLE ELECTRIC TOOLS, INC.

320 West 83rd Sirﬁaf, Chicago 20, llinois

In Canada: Portable Electric Tools, Lid.,
452 Birchmount Road, Toronta 13, Ontario, Canada

don’t have to compromise on a military specifications.

MAIL COUPON FOR
FULL INFORMATION

PORTABLE ELECTRIC TOOLS, INC. AW.93
320 W. B3rd 51, Chicage 20, Il

Gentlemen: Please send us free copy of your

PET Superduty catalog, and name of nearest
distributor.

Name Title

Company
Address
City

—_—= SM.E-E."
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THERMOFLEX BLANKETS

THIE PRODUCTION LINE SCENE in the North
American Aviation plantatLos Angeles shows Thermo-
flex* Insulation Blankets being applied to tail pipes of
North American Sabre Jets on order for the United
States Air Force.

Now standard protection for many Air Force and Navy
fet aircraft, these flexible blankets insulate and protect the
atrframe against searing heat generated by jet power.

Thermoflex Blankets are custom-fabricated with
highly stable Thermoflex RF Felt. Developed by Johns-
Manville Research and Insulation Engineers, this time-
tested refractory fiber felt is sealed between sheets of
corrosion-resistant metal foils. In manufacturing
Thermoflex Blankets to specification, careful attention
is given to the accuracy of cutouts for engine supports,
actuator mountings, fuel lines, thermocouple leads

JOHHEE -MANVILLE

eessesssssssn - L O DW C TS
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... with Johns-Manville "

w
&

The ‘Nerth American Sabre Jet, powered with the

General Flectric J47 turbojet engine, has flown
throogh the test of combat with highest honors.

and other controls. The precision-formed grooving
and edges of the blankert . . . the close fit at cutouts . ; ;
maintains maximum insulation value for the entire
application. Furthermore, edges at cutouts are suitably
sealed to prevent fuel penetrationinto the insulation felt.

In addition to insulating tail pipes, engine cones,
turbine casings and afterburners . . . Thermoflex
Blankets in special preformed shapes are used to in-
sulate, protect, and fireproof fluid storage tanks, air-
conditioning systems, thermal de-icing ducts and many
other assemblies in all types of aircraft.

Why not send for your free copy of the illustrated
folder IN-136A7 It tells the complete story of Thermo-

flex Blankets for aircraft power plants and airframes.
Address Johns-Manville, Box 60, New York 16, N. Y.
In Canada, 199 Bay Street, Toronto 1, Ontario.

*Heg. U.5. Pat. Off,

PRODUCTS for the

m JOhIIS-M(InVi“e AVIATION INDUSTRY

improper chucking or machining fix-
tures.

Changes also can result through ex-
cessive loading of the part at the tool
tip because of insufhcient support.

The necessity of minimizing residual
stresses caused by heat treatment is un-
der continuous study at Alcoa. In-
vestigations have shown that proper
sequence of machining operations s
a great aid in equalizing the rehef of
residual stresses, Compressive residual
stresses, generally located at the surface
of a fnr”mé are balanced by tensile
stresses in the interior. Removal of the
compressive stresses by altermate ma-
chining on both sides of a forging will
assist greatly in holding distortion to a
MITHINUm.

Favre observes that when unexpected
changes during machining can be con-
trolled, the aircraft companies may not
demand as many close-tolerance, thin-
web forgings as they now do. The ma-
chine shop, he says, may not object so
much to extensive machining on a forg-
ing if the piece would remain stable
d'_u'[ng the machining operation.—IS

New Plastic Has High
Impact Resistance

A new entry in the plastic sheet field
—an  extruded, high-impact material
combining polystyrene and rubber—is
seen offering possibilities aircraft indus-
try applications for cargo compartment
liners, instrument panels, interior trim,
baggage racks, lavatory components,
tote boxes and other u‘unprmulh In
translucent form it could serve in dome
lights.

I}I{!{!IILLI.'J. by Chicago Molded Prod-
ucts Corp.'s Campco Division, the ma-
terial (Campeo S-300) contains about
8-109 rubber, which may be increased
to afford higher impact resistance, 1t 15
reported.

I'he sheet is available in any length,

with widths varying from 26 to 58 in.,
and thicknesses ranging from .005 to
125 in. The material has a glossy fin-
ish: colors are unhimited.
» Forming—The sheet can be formed
by conventional methods—in male and
female molds, by manual stretch form-
ing, or by vacuum methods.

Campco considers the vacuum form-
ing technique as |mh.tahl]h the most
|1np{+rhm commerciallv., The sheet 15
warmed, locked in place over a mold
and drawn into final shape bv vacuum.

Campco reports it is equipped to
produce 500,000 Ib. of sheet per month
in a new plant located at 2717 N.
Normandy Ave., Chicago.

Plans are being studied for ware-
housing standard sizes of shect and
standard colors throughout the country
to meet the broad commercial apphea-
tions the material appears to ht.
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ar.1500°F. 2000 F

CPIl super hlgh-temp ihermnl switch

CPl Thermal Switches

withstand any degree of

avershoot or undershoot

up to tha |_‘j:!:|i|i|"r-' f:l{ fne
melal 1o resist fempera-
ture rise. All welded con-
struction eliminates mov-
ing parts., Particularly
odapted to jet aircraflt

ana turbineg engines.

Over a quarter century ol

thermal engineering ex-
perience to help solve
yvour temperalure control

problems.

J06 SUSSEX STREET

1
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® FASTER RESPONSE DUE TO
LOWER THERMAL MASS

® MAINTAINS UNUSUALLY
o CLOSE TEMPERATURE
CALIBRATION

® OPERATING
TEMPERATURES TO 1700°F

e OVERSHOOT TO 2000°F

® MAXIMUM VIBRATION
RESISTANCE

& (ONSTRUCTED OF HIGH
TEMPERATURE ALLOYS

® LIGHTWEIGHT
(Approx, 6 ounces)

® PLATINUM IRIDIUM
CONTACTS FOR LONG LIFE

CONTROL
PRODUCTS
INC

HARRISON - NEW JERSEY
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Layout Models Lent
For Plant Planning

A kit of machine tool scale models to
tacilitate making of shop layouts is
offered on a free-loan basis by South
Bend Lathe Works, South Bend, Ind.

Models are made to a scale of 1:16.
Machine tools represented include six
sizes of bench- and floor-model lathes,
pedestal tool grinders, drill presses and
bench shapers. Included in the kit are
models of mechanics and floor plan lay-
out sheets cross-ruled to the same scale
as models.

The sets are available to anv estab-

hshed orgamization that can use them
tor planning a new shop or rearranging
present shop equipment. The borrower
1s expected to pay transportation costs
both ways and retum the models
promptly.

South Bend has a descriptive bulle-
tin (5301) available.

More ‘New” Metal Tubing

Titanium and zirconium tubing up
to 24 ft. long is scheduled for anneal-
ing mn a new vacuum furnace now be-
mg mstalled at Superior Tube Co.'s
Norristown, Pa., plant.

supertor is mass-producing titanium

with

WESTINGHOUSE

DECELOSTAT"
CONTROLLERS

® When vou land a plane equipped with
Westinghouse Decelostat Controllers, vou
can safely apply full braking effort on a wer
runway,

Decelostat Controllers adjust the braking
to the surface condition of the runway . . .
ease up on the brakes at slippery spots . . .
let the full braking effort work where it 15 dry.
As a result, you get the most efficient braking

Safe landings on
rain-slogged runways

patiern |1-r1:-:'-;i|1-|t'. You sTOD l|1l|l.']£|_'|.' and E:ti-_-h',
and your wheels cannor lock and throw you
mnto a dangerous skid,

What's more, Decelostat Controllers save
vou money, Efficient braking reduces tire
wear, so casings last longer. The money yvou
save on tires more than pays for the con-
trollers.

Write for complete information.

Westinghouse Air Brake

COMPANY

INDUSTRIAL PRODUCTS DIVISION WILMERDING, PENNSYLVANIA
AIRCRAFT SECTION
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tubing mn }-in. to 1i-m. outside diam-
cter sizes, and in wall thickness from
004 to 187 m. The heat- and corro-
sion-resistant  tubing 15 produced in
scamless and m what the company calls
Weldrawn—welded and drawn—con-
struchion.

Because of limited availability of the
raw matenal tor commercial usage, only
small experimental quantities of zir-
conium tubing is now being oftered by
Superior.

FOREIGN AFTERBURNERS

. Tail closeup photos of British Supermarine

Swift F.4 (top) and French Dassault Mys-
tere 2 (bottom) show different approaches
in design of variable exit nozzles on these
jet fghters. The “eyelid”-type nozzles can
be opened and closed vertically on the Swift
and horizontally on the Mystere. Tail de-
signs of the two foreign sweptwing jet fight-
ers also provide interesting comparison.
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MORE POWER IN

iz .
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TOMORROW'’S AIR!

L

The Republic F-B4-F Thunderitreak powered with
Curtiss-Wright Sopphire outperferms any airplane in it
class—in speed, range, hitting power . .. in every way.

Speed of o fighter plus a heavy bomb-load—that's the
new Martin built B-57 twin (et bamber which will
be powered with Curtlss-Wright Sopphire engines,

PRECISION:---:

S U T A
IEADE MARK :“*F“HEIHEE

MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES

CURTISS-WRIGHT
J-65 SAPPHIRE
JET ENGINE
WITH UTICA BLADES

Twenty-five percent more powerful than jets it is
replacing—that’s the story on the great new Sapphire
engine. And here’s the inside story . . .

Deep down in the heart of this Sapphire engine
are turbine blades forged and finished by UTica.
They’'re spinning like crazy in a thundering hurricane
of swirling gases. These UTica blades, precisely forged
—accurate to a thousandth—harness this blast of gases
into a giant propulsive power that drives some of the
world’s best high-performance aircraft!

‘We're very proud that Curtiss-Wright picked us
to supply turbine and compressor blades for the
Sapphire engine. UTicA jet blades are but one sample
of the exacting precision forgings made possible by our
57 years of forging experience . . . teamed with finest
modern equipment . . . backed by UTicA’s continuous

drive for ever finer quality.

UTICA DROP FORGE & TOOL CORPORATION

UTICA 4, NEW YORK
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SOLAR PUT THE STINGER IN THE TAIL!

AMERICA’'S NEWEST jet fighters have stingers
in their tails—Afterburners to give blaz-
ing bursts of power in combat, They
make possible shorter takeoffs and faster , I'l
climbs by burning fuel in a jet stream &l [
spurting at cyvclone speeds, and at

heats that melt steel like butter. The - |

Afterburner was pioneered® and per-

fected at Solar. We're proud to call s F GE |
the Afterburner. .. 25 5
ANOTHER SOIAR CONTRIBUTION | “:. |

e

«----

AIRCRAFT COMPANY DES MOINLY

Designers, Developers and Manufacturers of. ..

exhaust manifolds, jet engine components,
afterburners, small gas turbines, aircraft bel-
lows and ducting systems, industrial expansion
joints, fabricated parts of stainless steel and
all hif.:h temperature allovs, ceramic coatings,

stainless alloy castings and welding Auxes.

" Every known Afterburner in the world teday uses
features originated by Solar Aircraft Company

Spray-On Coating
Is Heat Shield

A sprayable, quick-drying, high-heat-
resistant insulating material has been
developed at B. F. Coodrich Co. for use
in the rocket and guided missile field.

Known as Pyrolock, a 1/16-n.
coat of the insulation will protect metals
for as long as 10 sec. against tempera-
tures hotter than their melting points,
it is reported. In one test, a treated
steel panel was “unharmed” after 44-sec.
exposure to a 5,000F flame.

The material is reported to be non-

toxic, non-explosive. It will adhere to |

clean metal surfaces without sandblast-
ing or use of primer. It will bond itself
to metal with a strength that withstands
sharp impact short of actual deforma-
tion of the metal. It will also withstand
“indefinite” temperature cycles from
—60 to 165F. Resistant to most sol-
vents and chemicals, the material can
easily be modified for use anvwhere that
resistance to flame and high temperature
is needed, a spokesman for the com-
pany said.

Pyrolock was developed at Defense |

Department request.  Inventor of the
matenal 1s Goodrich's general chemical
laboratories nmna%ur. Donald V. Sar-
bach. It is manufactured by the com-
pany’'s Industrial Products Division.

West Coast Firms
Build New Tunnels

New windtunnel facilities are being
readied at two West Coast air-
frame  companies—Lockheed-Burbank
and Douglas-Santa Monica.

At Lockheed Aircraft Corp.'s site,

work is underway to improve the com-

pany’s existing tunnel so that it will be |

able to accommodate future jet engines
up to 25 ft. long and developing up to
24,000 1b. thrust. First units scheduled
to be checked will be military type en-
gines, including turboprops for the
Super Connie. Cost of the modification
will be 5281,000.

The facility will incorporate a 290-ft.
tube htted with 55-ft-high silencing
stacks at each end. Stack design will
give a low outside sound level to per-
mit 24-hr. operation.

At Douglas Aircraft Co.'s plant, a
new lowspeed tunnel is being completed
to supplement the company's other tun-
nel facilitics. The new installation will
be used for development work in aero-
dynamic, powerplant and air condition-
ing helds and for aircraft and missile
studies.

Tunnel building is 40x80 ft. The
tunne] itself measures 65 ft. long and 25
ft. wide. The section accommodating
test parts is 3 ft. high, 4% ft. wide and
10 ft. long.
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§ have already solved yours. It costs you

-. Sorry! A. W. Haydon Company
Can’t Help Your Timing Here.

Only a “pro™ and practice can straighten
1
you out.

But _ _ _

We are the “pro’s” for precision timing.
Come to us with these timing problems.
You'll find that we have solved more
complex A.C. and D.C. timing problems
than just about anybody else, Maybe we

" nothing to find out. Write for catalog,

The e
AW FIAYDON

COMPANY

222 NORTH ELM STREET
WATERBURY 20, CONNECTICUT

Design and Monufacture of Electro-Mechonicol Timing Devices
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Cart Simplifies
Compressor Assembly

A new assembly cart has simplified
production of gas turbine compressors
at Garrett Corp.’s AiResearch Mfg,
Co., Phoenix, Anz.

Designed by AiResearch’s engineer-
ing department and built at the plant,
the cart carries a compressor (part of an
auxihary pneumatic power system)
through the assembly process, test lab,
imspection and finally to the shipping
OO0,

» Advantages—1he cart 15 handled
casilv by one man, allows the worker

to remain close to his tool bench and
small-parts tray.

Benefits include:

e Reduction of operator fatigue.

® Damage-free transit of parts.

e Ability to pull a cart out ot the line
for special work without delaying as-
sembly flow,

The initial subassembly compressor
trame is loaded at the first station by
two men. Only a slight pressure on the
hand control is required to trngger a
spring catch that drops a holding pin
into a sprocket, where it locks in place,
AiResearch says,

» Cart Controls—By hand control, a
worker can rotate a unmit on the cart
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Ao aircraft engine tube assemblies

Machined accurately,

Bent accurately,

Brazed accurately

SI’E(:IALHACH!HE TOOL ENGINEERING WORKS

These tube assemblies, which provide return oil lines in a famouos-
make atrerall engine, proved “loo lough to handle™ for several sub-
contraciors, But SrECIAL Machine Tool Engineering Works has been
able ts meet hoth .-|.1t|.'i-l'||':|lim:|-l- and delivery dates,
SPECIAL combines the engineering ability, high-caliber warkman.
ship. tight quality control and necessary equipment required to:
& machine itltings 1o close tolerances and smooth micro-fnishes with
perfect threads
o braze to withstand pressure test and X-Roy inspection
o bend tubing to rigid tolerances
o design amd produce metal Acceptance Fixture Gages to check con.
tour of tubing dind location of Bitings, thus eliminating assembly
problems,
o wonder blue-chip companies in the aircrall and other industries
have made a habit of calling in SPECIAL at the planning stage. You
will find it profitable 1o do the same,

% =-an N
Sl,l:[ II‘I MACHINE TOOL ENGINEERING WORKS
b =47 -__,f 134 Lofayette 51, New Yark 13, N. Y.

Established 1910

vertically through 360 deg., in 15 deg.
mmcrements. Foot controls permit hori-
zontal rotation through 358 deg., with
stops wherever the operator chooses.
The cart can be secured to the floor
by a foot brake to guard against move-
ment effects during torquing opera-
tions.

It 15 mounted on four rubber-tired
wheels, the front two are fixed and the
rear two swivel for close turning, com-
pany explains,

All facilities in the test cells are stan-
dardized to the height of the test

carts.

Removable Inserts Cul
Tube-Working Costs

Tube-processing operations now cost
less at Temco Aircraft Corp., through
use of a master clamp block that has in-
terchangeable inserts.

Normally, separate blocks are required
o hold different size tubes. But in the
Temco scheme, inserts are substituted
im the adjustable block that is designed
for use with a Vaill No. 7 tube-end-
forming machine,

Externally the master block duplicates
the standard block, except that it is one-
half inch longer to provide a shoulder.
Internally the block is bored to a 3-in.
diameter, cxcept that the extra half inch
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Potier & Brumfield

excels 1n meeting

SPECIAL RELAY PROBLEMS!

al relay structures like these are developed by Potter

g Brumfield to help design engineers meel special problems
of drcuitry and equipment requirements.

Push-buttan operated motor-
driven antenna swilching
contactor, single-pole,
double-throw, double-break,
insulated for 20KV DC, 20
amperes r.f. Operating time;
23 S8,

Heavy duty power relaoy
with dovble-pole, single-
throw, normally open contact
arrangemen! and double-
pole, double-throw ouxiliary
contact arrangement, Entire
assembly mounted on heavy

duty plug.

Shh relay with tharmal switch
aond series resistor in UM
iype enclosure.

Single-pole, single-throw,
mnormally closed, dovble
break, manual lotch, auto-
malic resel relay,

Single-pole, single-throw,
normally closed. double-
break, high efficiency sensi-
tive relay.

Miniature telephone type
MH relay in hermetically
sealed enclosure with AM
connector,

I
«{] hr;— >

Hermetically sealed reloy
built to withstand up ta 1 1KY
insulation tesl. Contoct ar-
rangement, 1 Form X. Pure
silver contacty roted 5 om-
peres, 115 wvolts AC, non-
inductive load.

Hermetically secled enclos-
ures, with four type MH tele-
phone reloys,

single-pole, normally clolad,
double break latching relay
with electnical reset for cir-
cuit overiood.

M) reloy with double contact
arms and over-size conlacly
lo handle heavy surge cur-
rents up to | 50 omperes DC.

Latching type relay with spe-
¢iol mounting brocket ond
octal plug.

Dual coil diferential r,lay
with single-pole, doutle.
throw contact combing’ oun.

® Samples, Recommendations and Quofations on Request @ P&B Sales Engineers in Principal U. S.
and Canadian Cities. See Classified Section of Your Telephone Directory. ® Wrile for Master Catalog Showing
Full Line of Basic Structures @ Standard Relays Available at Your Local Electronics Parts Distributor

'POTTER & BRUMFIELD - Princeton, Indiana « Export: 13 E.40th st., N.Y., N.Y.
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G-E JET ENGINEERS study plans of G.E."s new engine at Flight Test Center in Schenectady, N. ¥. The big powerplant is lowered from B-29 during i - x
flight. G.E. looks forward—soon—to completely integrated armament, engine, autopilot, and electrical system testing.

“Integrated Testing™ Will Improve U. S.

AUTOMATIC FLIGHT SYSTEMS tests are a daoily port of G-E Flight Test Center routine. Advanced model (above) gets final check before take-off.
G-E flight control is now installed in Douglas F3D-2 Skynights, Grummaon F9F-5P Panthers, and the new swept-wing Grumman F9F-4P Cougar.

light Equipment, Save Time and Mone

SCHENECTADY, N. Y.

A fl['.;-l]'l!lil.ii-l_' new I_:L’[,:l{? r:f (‘[llli}!lllt‘l‘lt I!'ﬂl'.illzl_f" i:a

taking shape at G.E’s Flight Test Center. G-E engineers call it “inte- g ORI R T S
Et‘utr::] testing.”” What it adds up to, is this: G
Instead of testing G-E aviation gear “piece-meal” (the old method). B e 1B 27 A

General Electric is now equipping planes that can evaluate, in the air,
new G-E jet engines, new accessory turbines, autopilots, armament, and
radar and electrical systems.

Integrated testing—the latest coneept in modern aviation engineering
—speeds G-E equipment development. Military and commercial cus-
tomers will receive G-E products in less time . . . at less cost, The prod-
ucts will be better, too, Llf‘:l.‘tll]:-'l_' G-k l:*ll_l_{ElII'L‘t':'e can know bhefore 1|='|i‘l.'1*1'}
exactly how each item will affect the over-all performance of a new plane,
Here's how the tests will work.

At Schenectady, N. Y., G.E. now maintains an 8-plane “test fleet”
which in recent months has included a B-17, B-25, B-26, B-29, two B-45's,
F-86's, F-04’s, and an F3D. Some of G.E.’s current bailment-aireraft are
modified to CAITY whole syslems ol test l'l]uip'flll'l‘:t. Jet r_'llgiili'-i are r-'.ll.llllu
from bomb-bays . . . armament systems set up in the luselage . . . auto-
pilots and radar systems are mounted in the planes’ noses.

Once in the air, G-E engineers “turn on™ the test equipment to deter-
mine system-performance under flight conditions. Then while sensi-
tive instruments measure responses, automatic recording equipment
notes individual component-performance—Ilater the results are passed to
design engineers, who make whatever system-changes are needed to
assure the best, over-all performance.

Procedures like these back up the G-E saying, “Progress is our most

, & .Y

iy A

- ] |1'r-—- W = L] 1 f i e 7 ™
ey O TN important product.” The next time you need Hight equipment, talk to
“X'" EQUIPMENT gets frequent weork-outs in hot planes like this PERISCOPE? No—part of a G-E radar-auvtopilot-armament system. The 5_;]3: J”HL IIf}r1LJT:L‘._ELLHIE;!TWI.T“T_;F l;:ll}lﬂ h":r_ [;I:‘-If'{r ,T _t-!:,] ':1;::'];1.:':*-' J_[I,Ir“;a I,l.:-l Il: 'Iil't
F-86 Sabre, on bailment from Air Force. G-E armament, flight con- boom (installed in B-26) measures pitch and yaw signals for deter- € avialion »Mdusiry. Jecilon = Y, oneral LLectric, QCAeneciaay J, iv. I.
trol experts are busy helping the Air Force develop co-ordinated mination of system performonce. Such devices help G-E engineers get RADOME on tip of B-17 wing at Flight Test Center
Sunday punches for new U.5. jet planes. pin-point accuracy in flight-testing new aviation gear

B

now carries special apparatus. But pods were origi-
G E N E H A L E L E c T H I c nally designed for gunners and wing-tip observers,
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of length is bored to 24-in. diameter to
give a }-in. shoulder, against which the
insert rests.

Each insert consists of two semi-cir-
cular sections, fitting together and nar-
rowing the block bore to fit the tube
size. Two Allen bolts hold inserts and
block together in handling,

The frst set of one master block and
nine inserts for i- to 2-in. tube sizes
resulted m a saving of about 315 hours
in fabrication time. The savings increase
directly with the number of different
size tubes processed.

The master block and insert scheme
was devised by Temco's Elgene Pearce,
tool and die department leadman.

Nose Rockets Boost
New British Missile

Britain is testing novel booster-hrst
layout as one of a family of anti-aircraft
missiles now under development.,

In a carefully phrased statement that
gave little specific information and
skirted the politically hot issue of where
and when the missiles would become
operational, Minister of Supply Dun-
can Sandvs said “further remarkable ad-
vances” had been made during the past
year.

» First in Service—He singled out speed
and guidance as two main problems that

HAND PUMPS
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GLADDEN PRODUCTS Corporation

Dept. 105, 635 West Colorndo, Glendale 4, California
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received the lion’s share of attention.

Anti-aircraft missiles launched from

ground, ships and aircraft will be the
hrst brought into service use, said
Sandys. They will be followed by other
types for artillery and bombardment
roles, he added.
» Unique Geometry—Among the hrst
fruits of the billion-dollar program in-
volving more than 100 British firms
(Aviation WEeEk Aug. 10, p. 34) is an
unusual modification of a tail-first lay-
out emploved on one of the new mis-
siles, (First pictures of the new British
missile in action appeared in AVIATION
WEEK Sept. 14, p. 21.)

Cruciform lifting surfaces are located
about two-thirds of the way down the
body. Behind them and in the same
planes are a set of control surfaces of
high-aspect ratio. At the nose of the
missile is a set of small vanes that also
appear to be control surfaces but are sct
at 45 deg. to the plane of the wings.
> Nose Boosters—A cluster of Eith
rocket boosters in four packages fur-
nishes the initial boost at launching.
These boosters, in contrast to current
American practice, are mnunt::ﬂ_amund
the forward portion of the missile body
and blast their exhausts through the
gaps between wings.

At separation, the boosters pull away
radially, indicating the use of some
thrust deflection built into the nozzles
to produce clean separation.

This scheme was used on boosters
for the German Schmetterling (Butter-
fly) anti-aircraft missile of late World
War II vintage.

Sandys’ statement was made before
leaving on a trip to Woomera, Austra-
lian site of the British Commonwealth
Firing Range. He said the purpose of
the trip was to discuss development of
missiles with the Awustralian govern-
ment.

Cylinder Rod End

Locker Gains Favor

A hydraulic piston rod end locking
device developed recently as an airframe
industry standard is gaining ready ac-
ceptance. A recent survey of the air-
frame industry has revealed that 15
major airframe manufacturers were
either using the device or intended to
use it on new aircraft designs. Draw-
ings on the components were released
about a vear ago by the Aircraft Indus-
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No finer testimonial to Canadair’s craftsmanship
could be found than the proved performance of the planes she has built,

Craftsmanship will always count at Canadair because Canadair

is centrally located in one of Canada’s largest reservoirs of skilled
craftsmen . .. men raised with an inherent appreciation

of fine work...men who take personal pride in their skills.

This great team of Canadair craftsmen is geared to meet

any assignment in the production of aircraft: either military or civil...
confident in the established record of building lasting

quality into the planes they produce.

CANADAIR

LIMITED, MONTREAL, CANADA

A subsidiary of

GENERAL DYNAMICS CORPORATION
Mew York, M.Y. — Washington, D.C.

CASI-1SUST

Precision grinding of
hydraulic sleeves 1o o
tolerance of 0002
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CONVAIR-LINER 340

The power packages for this, newest of Convair
commercial liners, are made by Rohr Aircraft
Corporation, Chula Vista and Riverside, Cali-
fornia « world’'s largest producer of ready-to-
install power packages for airplanes. For the
difficult fastening jobs on these power units,
“Camloc Fasteners” are used.

try Assn.’s, National Aircraft Standards
Committee.

Because of the variety of locking de-
vices in use and some unsatisfactory
field reports, Navy Bureau of Aeronau-
tics, supported by the USAF, requested
NASC to develop an arrangement which
would satisfy requirements. The lock-
ing device finally accepted employed
the basic principles of proposed designs
submitted by Douglas Aircraft’'s El
Segundo Division and Chance Vought
Aircraft.

Under the new standard, positive

| locking of the piston rod and the

threaded rod end is accomplished
simultaneously by a joggled tab on a
lock washer (NAS513). The tab seats
itself in one of four milled slots on the
face of the piston rod shaft. It also

| penetrates the threaded rod end to a

depth about equal to the thread height.
The penctration does not significantly
weaken the rod end, and the milled
slots on the piston rod allow for 90-deg.
adjustment.

A jam nut (NAS509) provides axial
pressure against the lock washer and
piston rod. Safety wire secures the

| washer to the nut.

CONVAIR’S BIG ONE
Convair-Fort Worth's largest piece of equip-
ment—a new 7,000-ton hydraulic press has
been readied for production. Operating on
the Hidraw principle developed by Convair,
the machine will be used to produce parts
larger than were possible before on this type
of machine, Convair says. Other benefits
cited include a higher level of quality, with
more speed and economy, Built by Hydraulic
Press Mig. Co., Mt. Gilead, Ohio, the ma-
chine stretches 42 ft. from its reinforced
concrete footing and is 24 ft. wide. Two
motors developing a total of 400 hp. operate
it. Cost of the press was about $430,000.

It is reported to be the first of its kind to
be installed.

AVYIATION WEEK, September 14, 1953

=4
74

i -1 | (R———

2

o

You can count on specialists at Fulton Sylphon or Bridgeport
Thermostat to design or produce yonr bellows assemblies
requirements exactly right. And make savings for you, o boot!

For they have half-a-century of experience in this specialized
ficld. Plus skilled personnel and ample production facilities
to do the job as you want it done. They produce to your
specifications —or work with yvou to design and produce
bellows assemblies specifically adapred to your needs,

Svlphon and Bridgeport bellows assemblies are used in
many ways, in many industries, to help solve design problems
involving control of temperature or pressure. Specihic examples
— as flexible connectors, for thermostatic devices, pressure
controls, hydraulic mechanisms, expansion joints and other
uses. Wide range of merals and sizes. Let us show yvou how we
can help you make savings in time and money. Write for infor-
mation. Ask for illustrated, idea-sparking Camlog NA-1400,
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FULTON SYLPHON DIVISION

1;-.__-7.‘ - .. : f ’::a:‘ HKMNOXVILLE 1. TE®RM.
-1 AA *-'J-,. Tewperatune Conitrols + Bellows Deviced - Bellows Asdenblios
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Delta-CeS...two famom nanes...one ﬁm? future

Commercial aviation was a young industry when Esso began
serving Delta in 1925, In those times flights between Dallas and
Atlanta required the whole day. Now Delta-C&S DC-6s com-
plete this flight in about three hours as a small segment of a
system which has grown to be the nation’s fifth largest air carrier.
Delta management has consistently promoted progressive poli-
cies that have been to the highest credit of the air transport
industry. One result is the new company which now serves 61
cities in the U.8.A. and Caribbean area with routes totaling

9,508 miles.

We've been making progress too. Over the years our research

and development programs have produced new and better avia-
tion petroleum products — some of which contributed largely
te the progress of air transport, and we hope to Delta.

52

AVIATION PRODUCTS

We are happy because of past associations and look forward
to future opportunities to serve... HAPPY FLYING, DELTA-C&5!

Martin Tests T-Tail
On P5M-2 Marlin

Glenn L. Martin Co. is flight testing
a new T-tail for seaplanes, now installed
on a prototvpe Martin PSM-2 Marlin
anti-submarine  scaplane  (pictures in
Aviation Week Sept. 7, p. 9), and
plans to convert the entire production of
Marlins to the new configuration as
soon as the trials are completed.

Martin engineers favor the new ar-

ran;;r:mmlt—u'ith all movable horizontal
surtaces mounted at the top of the
vertical in—Dbecause of these factors:
® Less tail area is required. Structural
weight and aerodynamic drag is de-
creased, and overall height of the plane
1s reduced six feet.
* Efficiency is increased because of the
endplate effect of the horizontal tail,
improving flow around the vertical fin,
and because of a lift distribution carry-
over on the hull below the tail, not
found when the conventional horizontal
tail is used at the base of vertical fin.
® Higher position of the horizontal tail
1§ superior because it is affected less
by wing downwash and propeller slip-
stream, eliminating the problem of sea
spray damage.

The T-tail already has been proved
on other Martin aircraft, including the
XB-51 three-jet bomber and the B-61
jet-powered Matador pilotless bomber.
(t is being used on some other airplanes,
notably the Russian MiG-15. However,
the Marlin installation is believed to
be the first of this design on a sea-
plane.

Other changes in the P5M-2 that re-
places the current PSM-1 on the pro-
duction line include: lowering the Enw
chine line, thus reducing bow spray
height; installation of Turbo-Cyclone
Wright R3350-32ZW engines with in-
creased power for greater range and
heavier load, and changes in interior
crew arrangements and armament of the
plane.

Propeller Shipments
Total $89.2 Million

Aircraft industry shipped $89.2 mil-
lion worth of propellers and parts during
the first half of 1953,

A joint report of the Census Bureau
and Civil Aeronautics Administration in-
dicates this was a 329 increase over
shipments made during the correspond-
ing period of 1952 and 24% higher
than in the last half of 1952,

The military received shipments total-
ing $79.7 million during the six-month
period, 38% more than it did in the
first half of 1952,

Propellers and parts for civilian air-
craft amounted to $9.4 million, a 4%
decrease from last vear.

AVIATION WEEK, September 14, 1953
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CORNELIUS COMPRESSOR
STANDARD EQUIPMENT ON
F-84F THUNDERSTREAK
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Republic's F-84F THUNDERSTREAK is the latest
and fastest flying member of o rugged Family

which hos leng served the U.5. Air Forces®
needs in the fighter and fighter-bomber field.

® In equipping the F-84F THUNDERSTREAK with the
CorneELius AIR ComPRESSOR Republic Aviation joins the
CORNELIUS family of famous names in aviation . .. Boeing,
Canadair, Chance Vought, Douglas, Lockheed, Martin,
McDonnell, North American, Northrop.

CORNELIUS is proud of this recognition . .. developed

from long experience building dependable pneumatic
equipment for the Air Force,

Navy and leading aircraft
manufacturers. Profit from
our experience . . . write to us

about your pneumatic equip-
ment requirements.

| O
o ( THE g
CORNELIUS COMPRESSOR
4CFM . . . 3000 PSI
Powered by integral hydraulic
motor. Other models available
with various pumping copaci- COMPANY

ties. All compressors can be MINNEAPOLIS 21, MINNESOTA
furnished with either hy-
draulic motors, DC electric
motors or AC 400 cycle motors,

Pioneers in the Development of

AIRCRAFT PNEUMATIC SYSTEMS

T e e e ———— e e
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Methods, process

engineers . . .

Ever see a mgmble

gyro up close?

With the cover removed you can see
it is a precision instrument . . . Con-
taining hundreds of accurately de-
signed and fabricated parts.

You can work on such interesting
automatic control projects —if you
join Honeywell now.

We have several openings ftor ex-
perienced engineers.

Duties of the jobs. Supervise the
tooling, processing and planning
necessary to transform blueprints into
finished products.

Requirements. B.S. or M.S. in
Mechanical, Electrical, Induscrial or
Chemical Engineering desirable.

Atmosphere. A company which is
growing rapidly, steadily and soundly.
The challenge of production is ever
present.

Openings. In Minneapolis and
Philadelphia.

Write J. A. Johnson, Engineering
Placement Director, Depr. Aw-9-183,
Honeywell, Minneapolis 8, Minne-
sora. Learn in detail about the sig-
nificant opportunities at Honeywell.
And be sure to ask for our new book,
“Emphasis on Research.”

Honeywell
Futs ww Covitiali
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WIND TUNNEL SCHEMATIC

EXTERNAL ROCKETS

VARIABLE AREA
', ENTRANCE

TEST
SECTION

/

e
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STRAIGHTENING
| VANES

MIXING SECTION
AND DIFFUSOR

=

ROCKET
THRUST CHAMBERS

Rocket Motors for Windtunnels?

Proposed facility features simple design,
would cut construction and operating cost.

A new use for rocket motors—power-
ing a windtunnel capable of high sub-
sonic speeds—has been suggested by
three scientists from the University of
California.

Six motors, rated at 5,000 Ib. thrust,
would be used as the primary jet in an
ejector scheme. The resulting tunnel
would have a 4 x 6-ft. test section, a
400-mph. speed and an altitude capa-
bility from 5,000 ft. to 60,000 ft.

Maximum estimated cost for the fa-
cility is $250,000; the proposal states
this figure is only a small fraction of
the investment required for a more con-
ventional tunnel of similar performance,
» Conventional Is Costly—Main reason
for the proposed rocket ejector drive is
expense: The proposal points out that
first cost and operating expenses for a
conventional windtunnel are high. In
contrast, it cites the simple design,
low maintenance cost and elimination
of large quantities of electrical power
for the rocket dnve.

The ejector idea is not new; it has
been an integral part of steam-gener-
ating units for many years. Steam-jet-
driven tunnels have been designed and
one has been built at the university.

But the cost of steam capacity for
a large tunnel is prohibitive, says the
proposal, and that led to the considera-
tion of the rocket.

The physical arrangement is deter-
mined largely by the amount of air the
tunnel must handle. For the particular
example chosen in the proposal, ex-
ternal motors feeding into the tunnel
were the only possibility.

Test section and foundation of the

tunnel are identical to those designed
tor conventional tunnels. The entrance
section is designed with a conical plug
so that the intake air can be throttled.
Heating the intake air is done with
electrical strip heaters in straightening
vanes just downstream of the inlet.
» Cost Analysis—The proposal states
that the maternal cost for the %-in.-
thick steel shell should not top $2,000.
Thrust chambers, supply systems and
controls should not cost more than
$200,000, assuming that an off-the-
shelf motor can be used, and that no
big development program would be
required for the motor.

Operating cost is largely determined
by propellant consumption. The most
expensive operating condition—simu-
latimg 20,000 ft. at 400 mph.—would
cost about 5400 per minute. For 60,-
000 ft,, the figure would drop to about
5150 per minute.

Two additional advantages are cited
m the proposal:
® Transients can be tested more easily
in such a tunnel because of the flexi-
bility of the drive system.
® Mach numbers up to 1.5 appear fea-
sible by modification of basic design.
» Work  Reported—Rocket  ejector
drives have been studied by a group
at the General Electric Co.'s Research
Laboratory, and carried to the point
of model work. However, this partic-
ular design report by F. Kreith, P. B.
Stewart and E. §. Starkman of U. of C.

is the first general publication of the
idea.
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From nose to tail, the famous Fairchild " Flyving Boxcar™
1= manned hg,' unseen hands—4 different tvpes of Lear Pruduﬂt.:,,
p{'l'f!ﬁfllTinH il I{II:III'_'I"I diﬁl.'!"l_‘f'l:[ t[if“-l{'.":. ]f'l.':].ﬂdf_'li drlre 5-“-':]1
precision-engineered electro-mechanical products as Linear and
Rotary Actuators, Flexible Shafting and Screw Jacks.

Operating cowl flaps, trim tabs, air exit Aap, main gear up-lock,
paratainer door—helping regulate and control the flow of air
to engine, cockpit, and cargo—performing many other exacting
and varied tasks, Lear electro-mechanical components and
systems are making essential contributions to the vital service

rendered by the C-119.

Inn the held of electro-mechanical actuation and controls,
twenty-one years of engineering development, design, and
precision manufacturing have earned for Lear a position of
recognized leadership in Hight control.

GRAND RAPIDS Zizion . |

110 lonia Ave. N.W., Grand Rapids 2, Michigan

LEAR LINEAR ACTUATOR Series 4071—
precision engineered, installed in military

and commercial aircraft, is typical of the Lear
electro-mechanical actuators designed to meet

Lear-Romec Division, Elyria, Ohio the exacting requirements of the C-119.

LearCal Division, Los Angeles, California
Lear, Incorporated, Grand Rapids 2, Michigan

OTHER
ELECTRO-MECHANICAL
EQUIPMENT:

Electronic Temperalure
and Positioning
Contrals * Mognetic
Clutches + Sub-Minia-
ture Motor Generalors
* Motor-Driven Preci-
sion Geor Mechanisms
* Servo Molors

SCREW JACKS

ROTARY ACTUATORS ELECTRIC MOTORS

FOWER UNITS




56

Cleveland 2, Ohio

ELECTRICALLY HEATED
PITOT (AIRSPEED) TUBES
AERO INSTRUMENT CO.

Manufacturers of electrically heated aircraft parts

5105 Denison Ave.

S rar it

- h‘.“‘* i B9 R o a i

638 for 1

| The new Douglas DC-7 trans-

port draws on some 638 suppliers

for raw and fhnished materials,

Douglas Aircraft Co, says. Each

DC-7 contains: -

e |6 mi. of electrical winng,

® 4 mi. of control cable.

33,500 1b. of aluminum,

350 1b. of titamium,

1,007 1b. of plastics.

1,455 1b. of Fiberglas sheet.

1,117 sq .ft. of Fiberglas cloth.

e 05 instruments, including flight,
engine, hydranlic, ete., ot which
85 are in the cockpit.

Basic blueprints to get the DC-7
into production would cover an area
of 400 acres.

Ilectrical output of the DC-7 is
45,000 watts, sufthcient to operate
five average hve-room houscs.

PRODUCTION BRIEFING

» Continental Aviation & Engineering
Corp. is planning to erect two new
Buildings, adding approximately 50,000
sq. ft. to its existing facilities in Detroit,
Cost is expected to be some $750,000
and completion is expected this year.

B Cynl Bath Co. has opened a new
$2-million plant in Solon, Ohio, ap-
proximately 20 mi, southeast of Cleve-
land. The facihty compnses 50,000
sq. ft.

» Decker Aviation Corp., Philadelphia
25, has been granted approval to per-
form overhaul, modification and repair
of flight, navigation and eéngme instru-
ments of all models of the F-86 Sabrc
jct fighter.

> H. N. Bailey & Associates, Los An-
eeles, has been formed to represent air-
craft component makers. The service
includes representation at Dayton and
Washington, D. C.

» Douglas Aircraft Co. has established
a new all-time safety record at its Santa
Monica Division—more than 4 million
manhours without a disabling injury,

» General Controls Co. is building
new plant for its Applance Controls
Div. in Burbank, Cahf. The firm has
concluded a lease arrangement for 5.2
acres of additional land between the
new plant and the present facihitv.

P Lockheed Aircraft Service, Burbank.

Calif., completed over 30% more work
in the first half of this vear than

AVIATION WEEK, September 14, 1953

—

— N —

\eroquip

“little gem™ FITTINGS

o4 I.ft_
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/" Another Important Development

aeroquip did it again!

In Detachable, Reusable
Hose Fittings'

KNIFE-LIKE SPUR separates hose inner tube and
reinforcing wire braid during assembly.

CLAMPING ACTION, between nipple and socket, is
exerted on reinforcing wire braid only,

POSITIVE LIP SEAL is formed by end of inner
tube in annular chamber.

Here's another great Aeroquip first . . . *"liftdle gem*™
Fittings with radically new features never before seen in the
industry! These amazing new fittings were especially designed
to prolong the life of certain types of hose made of rubber or
rubber-like materials, and plastics. Under extreme compres-
sion these materials tend to take a definite set and flow away
from the zone of compression. This action is accelerated by
heat. Through advanced research, development, and engi-
neering, Aeroquip was able to provide the answer to this
problem. *“little gem™ Fittings are now in production for
Anti-lcing Hose Lines used on aircraft jet engines, and Steam
Hose Lines in the industrial field.

“Hiidle gem ™ s an Acroquip Trade Mark

AEROQUIP CORPORATION, JACKSON, MICHIGAN

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

MINNEAFOLIS, MINN, = FORTLAND, ORE. = WICHITA, KAN. s ; TORONTO, CANADA
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.5.A. AND ABROAD
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same period in 1952, Work was done

@ o
Simple 1-2-3 operation beats the
on 225 civil and military planes and ) ®
2,296,900 work hours were accom- ve o t oc eu lne
plished. Hours for all of last year

| totaled 3,470,100.

Caution: Will Explnde At the Svn'tmgtnr!-lﬁuuld Corporation, Depew,

N. Y., extensive revisions are made on drawings of

When Scratched railway specialty equipment...and prints are ready

North American Aviation tests show for mailing to customers—hours, even days, ahead
that special care must be exercised in of the old schedule.

handling titanium-magnesium  alloys
corroded by red fuming nitric acid (pre- See how it’s done—all so easily—with Kodagraph
| sumably in rocket applications), an NAA Repro-Negative Paper . . . another versatile photo-

safety note reveals.

Spongy residue of the alloys, formed
| after prolonged exposure to the acid,
can be exploded by scratching the sur-
face or by heating the material, NAA
reports.

The saféty note urges extreme cau-
tion in handling all titanium alloys that
have been exposed to the acid, pending
further investigation.

USAF Contracts

Following is a list of recent USAF
contracts announced by Air Materiel
Command:

graphic material in the famous Kodagraph line.

Abraoms Instrument Corp.. 000 Shiawas-
see St., Lansing, Mich.,, B-9A iIntervalo-
meter, 1,488 ea,, B-8A Intervalometer,

jda"i'llﬂi?:l.‘h:l;f:jtl:ffrrhu Corp., 26 Montgom- A hﬂ!it dfﬂ\\"iﬂg—\\'hiﬂh must be b=
ery St, Hillslde, N. J. actuator assy. §6 vised to meet the customer’s specifica-
Eﬂhﬁ E'R-!-t‘-EE[ s ::91.55:9- Sha Ao tions—is exposed on Repro-Negative The draftsman obliterates the unwanted
rern gl ECannies, ndc., 0 . " . i i
Nevada Ave., Colorado Springs, Colo., gerut, Paper in a standard print-making ma- detail on the Kodagraph Repro-Negative A itive Repro-Negative print is
long range, pilot, 41 ea., spring, vert. lift, chine; then the print is processed in print by simply applying opaquing ink. e dpe“fmm thepm g i 1?1'?&
S AN Fh e upRort; elain, sl 140 standard photographic solutions. An The way Symington-Gould figures it, SRR T draftslml E;nt = dsg;he o
American LaFrance Foamite Corp., 100 easy room light operation that produces when large areas must be revised ... or . e
E. LaFrance St, Elmira, N, Y., modification : I 4 : deslgn ... and a master is rﬂﬂd}r to
Kits. $E6.101. = ' a negative photographic intermediate many small scattered changes must be Prodiice e reqhited namber of prints
Bachman Wholesale Co., Box 237, Roches- from the m'iﬂiﬂﬂ] drawing,. made, this is easier, faster than altering Readu in a fraction of the ime r uirE;:i
ter, N. Y., station amsy., 24 en., box assy., a pcnsitivﬂ pn’nt, ."F = .
24 ea., $14,800. previously when the unchanged design
Baldwin Lima Hamilton Corp., Philadel- was retraced in full
phia, diesel power facilities, 26 ea., $2,956,- |
424, : . :
Barber Colman Ce., Rockford, TII., actua- These Kodagraph Materials also save Symington-Gould time and dollars

tors, control boxes, $96,245.
Bardwell & MeAlister, Ine., 2950 Ontario ® Kodagraph Autopositive Paper is used to reclaim @ Kodagraph Autopositive Cloth is used to reproduce
- - f”c E.t'l' Hurhﬂnk. Fn]fr” Ilght hrﬂ.f‘k{ft. Hl'iﬂn L 1 4 L i L - ‘ : & W K] W 5 u P . u
® . old, soiled drawings; to produce intermediates from new pencil drawings directly, which helps elimi-

ea., 1.664 ca., 1,137 ea., $60.508,

FARMINGDALE. NEW ”l;mll & Hr.tjwpll Co., '.'E‘.Iﬂﬂ I'l-‘:EE!}rrnif:If Rd., cust{}mer—dmwings on opaqgue stock. nate castlv ink nu[.juq_
‘hicago, printer, motion plcture, 32 ea., A : ) : . e e oz

< roRK $124,473; motion pleture projector, 20 ea.. ® Kodagraph Contact Cloth is used to reproduce NOTE: Kodagraph Autopositive Paper and Cloth are

15 ea., 38 ea., $42,454 ; camera, PH-431 MP, corrected negative prints when durable, inklike processed in the same easy manner as Repro-Negative

276 ea., camera, MP, bare unit, 100 ea., cloth intermediates are desired. Paper, but produce positives directly from the originals.

$155.300 ; box assy., 116 ea., filter, 1,956 en.,
1,038 en,, $65.979,

b - " - . . I Eﬂﬁflrirlﬁ;‘nnrgﬁﬂr:nj:;{‘ ‘EE:;?IEHnﬁ;E;LE? I( d R d ﬂ |
H[]mE Uﬂ:l[:E [:Dmfurt 1l Yuur Executlve A[rcraft If"aflif.. spare parts for electrieal equip.. ° ﬂg ePrﬂ uc Ion

Maicrials

a8 AVIATION WEEK, September 14, 1953

$67.037.
Bendix Products Div.,, Bendix Aviation 1] ”
If you're looking for Something Very Special in Executive ,,E.f’re't' :?,fﬂ}"ﬁ’:‘l Et_';‘;ﬂpfﬂ-piﬂ%h valve assy., THE BIG NEW PLUS” in Ellgillﬂﬂl"lllg d'“"l“g I"Eﬂl'ﬂ-lllll“ﬂll.
aircraft seating—look to Burns Aero Seat Company! ““Bost Harness Co. 303 New Yo r
: - I rk Ave, Y MAIl COUDAN EOD EDEE ROOKI ET - e o o o e e s e e
Good, sound engineering principles plus the deft rang. ok, Dell, lap, safety, 10,000 ea., Sl i ik — Al SR IRE IR fEEmR e emmeem———y
u ] 19, 1 q
touch uf:EurnE craftsmen have_:re:a?.ed the world's Camfleld Mfg, Co.. Tth & Grand River Get the full storv on the EASTMAN KODAK COMPANY 107
outstanding executive aircraft interiors. Grand Haven, Mich., antenna AT-234, 172 . - 4 Ind ial Ph hic Divisi Rochester 4. N York
Special Designs ... Custom Built! The Burns ea., 3 en., T74 en., $53.013. sensational Kodagraph nEustig) Fhofograpine Division, hocnester 4 feaw 1or
Aero-Line of seats includes Divans, Swivels, Ml-fll-::;uaﬁn :‘-:t*?:rmﬂﬁl:r:;;r -Frgmfﬁzsn E%Itih iine; Jearn how you, or yous Gentlemen: Please send me a free copy of your fllustrated booklet,
Eerﬂ:mble, Folding, Adjustable Leg-Rest units 100 ea., controls. master, 300 ea.. amplifier. local I_:-Iueprintm:, can proe- “Modern Drawing and Document Reproduction.”
for airborne executives who want the best. Tj{_ﬂ,l"fﬂ-- if“fl-“'i; —— ess these materials at sur-
. 'olline Radia Ca.. e ; g : e
Wn:l‘uj-_fnr dl,:ﬁ]hl‘l’h-u Burns A.H:-F.inl includes =et. 4,218 an., $R.378.476. A RERIE cEN D prl:flng]?" ]u“’f cost. l“'rnt'i: I Name — Position
airline, military passenger and crew soats, - Colombus TFncineerine Co., 480 West by ay Ilor a Iree¢ copy o
Twin Areo-Rest Froad St. Columbus., Ohlo, bracket, §,024 “Modern Drawing and | Company -
RINRINIS 3900 Cobasset Stroet | mencher. 445 oo anc g €% SPring for Doc Renroduction.” I
I 8 u D) AERO SEAT CO. INC : racket, 444 ea., $20.900, ocument Reproduction. Street B
: o : Hurh'.n ha::“if:;::'“h Ch{;nmnm l"'r;r‘pi. 2261 West 8t.. Paul Ave, {
1 cago, control, exposure, frequency, 2,701 Fn s
| City — Zone State — TRADE MAREK
|
|
|



AIRCRAFT

FOR AIRPORTS

These efficient, compact, rugged
and economical Electric Self-
Propelled Engine Generators contribute
to the efficiency of busy airports.

INET has the reputation . . . gained

through experience . . . for the reliability
of its ground power equipment . . .
engineered to meet or surpass the highest
standards of the aircraft industry.

Units embody the famous Dupy* Load
Sensitive Governor which saves up to 30% of
fuel required by fixed-speed equipment. All
electrical components are the best obtainable.

GENERATOR RaTINGS: 22.5 to 60 kw; 750 to 2000
aMmps; 28.5 voc. Trailer types are also available.

B TRADE MARS

INET AIRCRAFT GROUND POWER EFFICIENCY MEANS AIRPORT ECONOMY

Free Cataleg

GGsp-852
Upon request

86565 SOUTH MAIN STREET, LO5S ANGELES 3, CALIFORNIA

ea., 10 en., $646,301.

Converto Mfg. Co., Cambridge City, Ind.,
communications vans, 256 ea., cryptographic
vans, 26 ea., §1,624,163.

Cramer FPosture Chalir Co., Ine., 1205
Charlotte 5t., Kansas City, Mo., seat assy..
$43 ea,, $I7,062,

De¥ry Corp., 1111 Armitage Ave.,, Chi-
cago, projector, motion picture, §494,181.

Diaphlex Div., Cook Electric Co., 2700
Southport Ave., Chicago, switch assemblies,
126 en., 6319 ea., switch differential, 437 ea.
$70,081.

Eastman Kodak, Recordak Corp., 1350
Madison Ave, New York, Micro-Filmer,
303 ea., $220,418.

Eclipse-FPloneer Div.,, Bendix Aviation
Corp., Teterboro, N. J.. transmitter, fuel
flow, 349 ea., 1,776 ea,, §$700,254; M-3 gen-
erators, 830 ea., 391,374; rotor assy., hair-
spring, 977 ea., shaft, vane, 2,244 ea., tube
assy. 148 ea., $§31,048; Iindicator, multi-
purpoge, 313 ea., $47,131; transmitter, fuel
flow, 176 en., 52 ea., $144.337.

Thomas A. Edison, Ine., West Orange,
N. J., relay panel, 4-circult, 53 ea., fire de-
tector, thermocouple, 36,500 ea., $70,118.

Elcor, Ine., 1501 W, Congress St., Chilcago,
inverter, 812 ea., 82 ea., 68K ea., $573.418%.

Fairchild Engine Div., Fairchild Engine &
Airplane Corp., Farmingdale, L. I, N. Y.,
D-2 powerplant, 26 ea., 26 ea., $290,5486.

Federnl Motor Truck Div.,, 5780 Federal
St., Detroit, coleman towing tractor, 26 ea.,
3564,069.

Fedoral Telephone & Radio Corp., 100
Kingland Rd., Clifton, N. J., spare parts for
electrieal equip., $197,403.

Fenwal, Ine., 113 Pleasant St., Ashland,
h'gass.* switches for electrical equip., §166,-
T24.

General Eleciric Co., 1 River Rd., Sche-
nectady, N. Y., indieator, electric tach-
ometer, 1,268 an., $126,269 : key-shaft, 1,478
ea., rotor, 1,730 ea., plate and =stud, 814 ea.,
325,613 ; voltage regulator, 213 ea., exciter,
10 ea., §75,695 ; spare parts, $30,675; regu-
lator, voltage, 8,100 ea., $255,474.

General Eluﬂr'lu Co., X-Ray Div.., Mil-

a— = e

'F'-rl._.-.

lli-l--r--n-l'.‘l—--h -

MORE ROOM FOR C-119

Fairchild Aircraft Div. has moved its C-119
cargo transport produchon into newly com-
pleted facilities in its Hagerstown, Md., plant
as its $%-million plant expansion program
nears completion. Photos show the new Fly-
ing Boxcar production line and an external
view of the new production bay (left center).
Bay is 765 ft. long and 200 ft. wide; roof
of the new bay is supported by six external
bowstring trusses with welded joints, mnak-

| ing possible a saving of 15% in structural

steel in the project. Expansion, carried on
without interrupting C-119 production

| schedules, gives the Hagerstown facility a

total of 1.4 million sq. ft. of space.
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1S the vital element

ApkeL is backed by many years of research and
manuFa:tmmg experience pmdur:m vital
units in the feld of Aircraft ulic and
Pneumatic Control Equipment
Icing and Fuel em |
Engine Acces

PNEUMATIC THREE WAY
SOLENOQID OPERATED VALVE

.-'.'.::'-. rEL"
11 "'.’ 8 ":.-:-'“' lﬂlt}f v o s A

S e 2

',.' no it important, SAFETY.

L. Aircraft Equipment

Pneumatic Check valve

-

Pneumatic four way
Solenoid operated valve

Pneumatic Shuttle valve

METALS CORPORATION
HUNTINGTON, WEST VIRGINIA
ERING CORPORATION, LIMITED

A DIVISION OF
BURBANK, CALI
CANADA: RAILWAY & POWER
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= FASTENER PROBLEM ——

How a
single
fastener
solved
several
flesign
problems

Raytheon Manufacturing Company, Waltham, Mass., designed this AN/APN 22
radar altimeter for the Navy Bureau of Aeronautics. The importance of holding
weight to a minimum imposed space and clearance limits that made fastening
methods particularly important, Ready fastener accessibility was a “must” to meet
both producibility and field maintenance requirements, Protection of components
against loosening due to aircraft vibration was nécessary. And it was desirable to
eliminate the possibility of protruding bolt ends chafing vital wiring.

Clinch type ELASTIC STOPE® nuts, with nylon caps, are
now used by Rayvtheon, They are simply installed and per-
manently positioned for easv assemblv or dis-assembly by
a simple clinching operation. Particularly designed for use
in thin section sheet metal components, they are manu-

factured in a series of shank lengths permitting installation

ESNA clmch nutk, in sheets from .020 to .163 inches thick.
with nylen cap

Mail our coupon for design infermation on a variety of ESNAY
cap nuts and other types of self-locking, vibration-proof fasteners.

1
I
I
I
I
I
I
I
I
I
!
I
I
I
I
I
I
I
I
I
I
|
I
!

|

| Dept. N443-925, Elastic Stop Nut Corporation of America

| 2330 Vauxhall Road, Union, New Jersey

| Please send me the following free fastening infermation:

! [] Bulletin an Clinch, Cap [] Here is a drawing of our product. Whot
I and other ELASTIC STOP nuts self-locking fastener would you suggest?
I

l Naome. = _ —— T

I Firm _ .

|

| Street - ——

: City . Zone State
I—l—-l-——-—-—-—-li— ————— s —— —— — — — — — e s e e
b2

New DH Rato

A new rocket assist takeoff motor,
the 4.000-1b.-thrust Super Sprite, 1s
being tested by de Hawvilland En-
aine Co. for *1p]3I|r ahion in military
aircraft.

The powerplant weighs 600 Ib.
and has a duration of ._Ii}]‘.n'ﬂ‘mm'll'fh
40 sec. Total mmpulse 15 given as
120,000 1b./sec.

The DH Super Sprite uses hyvdro-
gen peroxide with kerosene or gaso-
line injection and burns a sold
catalvst instead of liquid potassium
gEﬂTIFJl‘Ing‘I;It-E, used by the earlicr

prite.

Injection of kerosene or gasoling
increases the rocket motor's thrust
or duration. The fuel is taken from
the plane’s main tanks. The solid
catalyst permits design simplifica-
tion and easier handling.

The Supcr Sprite, says de ]I1!.|I
land, is “completely smokeless.”

winkee, camera, aircraft, 1,230 ea., $I,030,-
919,

Gieneral Tire & Rubber Co., 1708 Engle-
wood Ave., Akron, Ohio, wheel assy., nose,
b30 ed., wheel a=zsy,, aux,, 5358 ea., $82,210.

Gill Electric Mfg. Corp., Redland, Calif,,
aireraft batteries, 14 en,, 31 ea, o ea,
2149,2905.

Gondyenr Alreraft Corp., 1210 AMassillon
Rd., Akron, spare parts, $40,760; bearing,
10,000 en,, spring, 5000 ea., Lracket, I,000

en., $117.832,

Goodyear Tire & Rubber Co., 1144 East
Alarket 8t., Akron, brake assy,, 129 en., 130
e, 200 en., $314,416.

Graflex, Inec., 154 Clarissa 5t., Rochester,
~. Y. camera equip.,. PH-104, 2,252 ea,,
$690 576,

Har¢o Industries, Ine, 20 Curtice St
Rochester, X, Y., lamination equip., 136
ea., $107,304.

Hyeon Mfg. Co., 2081 E. Colorado St
Pasadenna, Calif., aerial camera, 61 ea., 150
aa., S7656,446.

Iilm'rrau-ll-l-lurul Co., 224 E. Ninth 5t., Cin-
cinnati, reciprocating compressor, $56, 100,

Insulineg Corp. of Ameriea Bldg, G6-02
35th Ave.,, Long Island City, N. Y., cable
as=y., 20,013 ea., 5,165 ea,, 6,165 ea., $112,-
07a.

Jnck & Heintz, Ine., Cleveland, 400-amp
generators, 52 ea,, $25,048,

Bell & Howell Co., 7100 MeCormick Ril.,
Chicapro, W-9 pun cameras, 1,970 ea., fudd.-
2110,

Caterpillar Troctor Co., Peoria, 11, 100-
kw. diesel units, 62 ea., $820,628.

Fonda Corp., 500 W. Colorado 5t., Glen-
dale, Calif., machine, comb. l&-mm. & Jo-
mm.: processing, 1 ea.,, maching, 16-mm,
positive, processing, 1 ea., 383,140,

General Electrie Co., 1 River Rd., Sche-
nectady, N. Y., spare parts, 32,000,000,

North American Aviation, Ine,, Los An-
reles Intl. Alrport, Los Angeles, procure-
ment of long lead-tima items, $1,658,000.

Red Bank Div,, Bendix Aviation Corp.,
Fatontown, N. J., 7T60-va, inverters, 5031 ea.,
14 ea,, 83 ea,, 3600,944.

REemler Co,, Ltd.,, 2101 Bryant st, =an
Francisco, radio recelver, 4.000 ea., $280,-
1569,

Union Switeh & Slgnal Div.,, Westing-
house Afr Brake Co., Swissvale, Pa., F-101
Aight simulator, 1 ea., §1,900,000,

Westinghonse Air Brake Co., 401 Liberty
Ave., Pitteburgh 22, flight simulator, 1 ea.,
+1, 185 824.

Consolidated Vultee Airernft Corp.,, San
Diego 12, Callf., one set of dies, 10 forg-

| JIngs, §107,378.
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.j?-i.’;'ee what adhesives are doing todayf

Phata Courtesy of Consalidated Vultee Alreralt Coarparatian

Making a wing carry a load

Today, aireraft wings do considerably more than just give planes a

olll .I_ | lift. They're expected to carry their share of fuel, too.
= e o | e . . y . :
i =\ ) I ”“:Ial-x s Responsible to a large extent for this new assignment is a 3M
\ \} L. j_*l ""'_“‘ﬂIdll T 1 | sealer that makes the built-in fuel tank idea possible—and praectical!
I'tx—ﬁ:"’t ;’ ::}' : i II | It's a product tIml: seals the corners, I_the_ seams, the gaps, the
-;Li"a_J,-IL':.' e . spaces . . . forming leak-proof tanks within structural wing members.
T\ “1 K A Leading aireraft manufacturers, like Convair, specify 3M's
Sealing rivet heads with EC-801 EC-801 for this all-important job. This liquid synthetic eompound

cures chemically to a tough, rubber-like solid upon the addition
of an accelerator. Heat, pressure, or accessibility to air is

not necessary to effect a cure, making it a simple matter to fit
EC-801 into existing production procedures.

See what adhesives can do for you...

EC-801 is another of many examples which show how 3M
experience and “"know-how" ean pay off for yvou. For other instances
dealing specifically with aviation, write today for vour

ree copy of our Aircrait Booklet. Address: M, Dept. 119,

417 Piquette Ave., Detroit 2, Michigan.

MINNESOTA MINING AND MANUFACTURING COMPANY

ADHESIVES-COATINGS.SEALERS ADHESIVES AMD COATINGS DIVISION - 417 PIQUETTE AVENUE, DETROIT 2, MICHIGAN

GEMERAL SALES QFFICES: ST. PAUL &, MINM. « EXPORT: 122 E 42 3T, N.Y. 17, MY, « CANADA: LONDON, ONT,

MAKERS OF "SCOTCH'" pRAND PHESSURLC-SENSITIVE ADHESIVE TAPES # ""SCOTCH" pDrRAND SOUND RECORDING TAFE & "SCOTCHLITE' BRAND

LR SR BT e

REFLECTIVE SHEETINGS # ""3IM" ABRASIVE PAPER AND CLOTH® "IM' ADHECSIVES AND COATINGS ® “"IM" ROOFING GRANULES # "IM' CHEMICALS
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PRESSURE SWITCHES

SAFETY-ENGINEERED

ror Y/ -SIPEED

AIRCRAFT

RELIABLE SERVICE is paramount in pressure switch design.
That's why rugged, precision-built Manning, Maxwell &
Moore pressure switches are installed on many aircraft of
all types today. They conform strictly to aeronautical en-
gineering performance standards and pass exacting USAF
specifications. The wide selection available includes these
basic designs in single pole, double throw types:

FOR JET ENGINES — High Static pressure gauge or
differential pressure switches.

FOR AIRFRAMES — Low Static pressure gauge or dif-
ferential pressure switches.

FOR ROCKETS — Hermetically-Sealed High Static pres-
sure gauge pressure switches,

All our pressure switches provide flexibility of design that
permits adaptation to specific needs. We believe our unique
design technique, years of experience in developing aircraft
instrumentation, and extensive manufacturing facilities
can be of real service to you. We are fully equipped to run
exhaustive environmental and vibration tests in complete

accord with the requirements for high-speed aircraft, Let
~ us know your pressure switch application problems, Qur
engineering counsel 1s yours on request,

MANNIHG; I.I. ﬂn MOORE, INC.

AIRCRAFT Flﬂﬂllﬂ'l'l
| QUR AIRCRAFT PRODUCTS INCLUDE: TURE '_ | ' ONTROL AMPLIFIERS * ELECTRONIC AMPLIFIERS

i e

Lockheed Alrcraft Corp.,, Burbank, Calif.,
repair of govt.-owned F-94C alrplane, $51,-
138.

Sperry Gyroscope Co. Div.,, Sperry Corp.,
Great Neck, L. I., N. Y. amplifier, 1,232 ea.,
$208,701.

ACF-Brill Motorse Co., 6Znd & Woodland
Ave,, Philadelphia, generator sets, 255 ea.,
$1,120,315.

Alreraft Engine Div., Ford Motor Co,
3000 Schaefer Rd., Dearborn, Mich., spare
parts, englnes, $5,237,113.

American Industrinl Sales Corp., <240
N. W. 27th Ave.,, Miaml, Fla., stator, 1,251

en., 96 ea., brush, 71,385 en., $240,760,
Aro Equipment Corp., 1941 Erie Ave,
Bryvan, Ohio, regulator, 2,273 ea., 4,669 ea.,

3,601 ea., $082,3740.

Bar-Ray Products, Ime., 209 20th St
Brooklyn, N. Y., dryer, 1053 ea., spares,
+136,080,

Bendix Radio Div., Bendix Aviation Corp.,
Baltimore, tuning unit, 369 ea., can assy,,
unit, 250 ea., 634 ea., $GH,621.

Charles Besgeler Co., b8l BHadger Ave,
Newark 8§, N. J.. projectors and spares,
1,557 en., $372,745.

Bogue Electric Milg. Co., 52 Jowa Ave,

Faterson, N. J., motor generator sets, 112
ea., $308,T20.

Chicago Aerial Survey Co.,, 332 South
Michigan Ave., Chicago, magazines, spares,
tools, 686 oa., $2,000,402.

Continentanl Motors Corp., Muskegon,
Mich., engine, 255 ea., $505,103.

Dravo Corp., 4810 Prospect Ave., Cleve-
land, blowers, centrifugal, 1 ea., $220,757.

Eclipse-Pioneer Div.,, Bendix Aviation
Corn., Teterboro, N. J., control, roll and
piteh, vert. gyro, 142 ea., $142,345 ; fuel flow
transmitter, 282 ea,, $§08,938.

Thomas A, Edison, Inc., West Orange,
. J., panel assy., 326 ea., 21 ea., relay,
1896 ea., §51,847.

Electricnl Eng. & Mfg. Corp., 4612 W.
Jefferson Blvd., Loz Angeles, motor-clutch,
154 ea., rotor, 39 ea., starter assy., 112 ea
£33,631

Electronles Div.,, Curtiss-Wright Corp.,
Carlstadt, N. J., trainers, 4 ea,, Instrument
flving handboolk, O&S revision, $250,2143.

Elwood Pattern Works, Ine, 126 N, East
&t., Indianapolis, processing equipment, re-
lated equipment, $231,925.

General Electric Co., 800 Main St., John-
gson Clity., N. Y.. spare parts, 3677.520.

Big Camera Speeds Convair Deltas

Delta-wing engineering and tooling
jobs go faster with a huge template cam-
era at Consolidated Vultee Aircraft
Corp.’s San Diego Division. Right now
the big camera is being used to speed
work on supersonic delta-wing intercep-
tors, Convair says, but it is adaptable to
other types of aircraft.

The new unit stretches 29 ft. and

uses a metal copy board 12x5 ft. It will
produce enlargements up to four times
and reductions down to 15.
» Uses—The camera has been put to
work for making full-size reproductions
of airframe structure for mockups on
plywood. It is also slicing time in the
making of shrink reproductions by pro-
viding any shrink scale from one Iau:rut
It will facilitate the building of precision
models to different scales, without re-
drawing the master.

When parts are subcontracted to
other firms, the new equipment has
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been useful in recording working infor-
mation. It reduces large charts to de-
sired scale, will photograph small-scale
models of machines superimposed on
plant layout drawings.

The equipment will handle continu-
ous tone reproductions and line work,

The unit also is used for production of
silk screens, multihith plates, negatives
for Ozalid and blueprint reproductions,
and other jobs.
» Copy Holding—Copvboard and lens
board are suspended from machined
rails and a motor moves these heavy
assemblies for focusing. Vacuum is used
to hold the copy, and valves on the
back of the board allow the copy to be
secured in any position. Copyboard face
i5 white so that translucent paper and
glass cloth drawings can be accommo-
dated.

The camera is fitted for three lenses—
24, 36 and 42 inches.

Hartwell
Flush
Latches

available
for over
COMBINATIONS

of door

and frame

thicknesses

Hartwell Trigger-action
Flush Latches are pro-
duced in over 300 stock
combinations of bolt
and trigger offsets, We
can supply a latch for
any door of any thick-
ness to be latched in a
frame of any thickness
to your specifications.
No altering of panels
and frames is necessary
when Hartwell Flush
Latches are installed.
Offsets of bolt and
trigger are stamped on
each part for rapid and
accurate selection of
the correct latch for
each installation.

All Hartwell Flush
Latches and Hinges
are the result of over

a decade of continuous
specialized design

and manufacture.

Write for new
Flush Latch and
Hinge Catalog.

HARTWELL

AVIATION SUPPLY COMPANY

9035 Yenice Boulevard, Los Angeles 34, Calif,
Branch Office: Wilchito, Kansoas

Monulecturers of
HARTWELL Coble Terminals
HAITWELL Alrorelt Fiings
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191 Working with the U.S. Navy, Sperry

developed first aerial torpedo whose
course could be pre-set and held during prolonged
flight with Sperry instruments. In early experi-
ments, Lawrence Sperry (above), piloted torpedo
to landings. Later models were radio controlled,

194 The wat CorPORAL (in
circle), developed by
American military scientists for

launching from a V-2 rocket, first

used compact Sperry control mecha-
nism to guide it.

PILOTLESS FLIGHT...

another Sperry first... IOIS

B R AR e EE

-rh{:rc‘&: little physical resemblance between the first automatic aerial torpedo R ™y
of World War I and the guided missiles of today. Yet both were made possible | b :
by the gyroscopic principles developed by Sperry.

- i
S
1 "

When the automatic flying torpedo took to the air, it was kept on its pre- .
determined course with a Sperry Automatic Pilot. Today, combined with radio,
principles of those early flights are incorporated in the compact, sensitive Sperry
controls that form the brains of supersonic rockets, experimental drone aircraft
and guided missiles.

What new developments lie ahead in the field of pilotless flight? No one knows.
But you can be sure of this—as improvement follows improvement, Sperry engi-
neers will be applying the “know how™ and experience acquired during more
than 40 years of leadership in aviation.

]
19?? For as long as there is a
" &

necd, Sperry’s engineer-

.i"i pe ki . = i I. .'-- #} i l_.:' . _.l.'!r_ -.; 1
gl e et M ;
-a.'_" '.‘._L.L.‘. L T T :’**—é—-l—-.-l

195 Sperry E-4 Automatic Pilot con-

verted Lockheed jet fighter to
automatically controlled drone, permitting
command from ground or from EDT-33
Director plane. Such robots served as targets
in evaluating missiles and gathered data by
penetrating atomic blasts.
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195 Guided missiles, such as the Navy's

Regulus, designed by Chance Vought,
are directed in flight by Sperry controls combined
with highly developed radio. From controls and
guidance systems to complete “birds,” Sperry is
designing and producing missiles for the national
defense.

GYROSCOPE COMPANY

DIVISION OF THE SPERARY CORPORATION
GREAT NECK. NEW YORK

One of u Series of Advertisements Commemarating the 50th Anniversary of Powered Flight,

ing, rescarch, and manufacturing
facilities are at the command of the
Armed Forces. And through hoens-
ing arrangements, Sperry has been
proud to share its developments with
others — to give the Services more
Sperry-designed equipment in the
shortest possible time.




“"Know=-How”’

The “"Know-How” to Mass Produce
Precision Hydravlic Equipment

The hand pump shown above is a typical example of Warner's
ability to mass produce precision hydraulic equipment. This
pump is used in connection with a special ordnance application
requiring high volumetric efficiencies and must be produced to
very close tolerances.

Warner is qualified by experience and facilities for the design
and production of hydraulic equipment for a wide range of uses.

Warner engineers will welcome an opportunity to assist you in
the development of special hydraulic equipment to meet your
particular requirements.

Send for your copy of an illustrated folder describing typical
examples of Warner Hydraulic Equipment.

%er DIVISION OF DETROIT HARVESTER CO. OF N.Y. INC.

21535 GROESBECK HIGHWAY « P.O. BOX 3886 « DETROIT 5, MICHIGAN
DESIGNERS AND MANUFACTURERS OF PUMPS = VAVLES = ACTUATORS

Fast Writeoffs

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

In the following list of recently certifi-
cates, company name is given, followed
by product or service, cost of construc-
tion deemed necessary for defense ex-
pansion, and the percentage of the
expansion cost allowed for fast write-
off. Fast writeoff permits property to
be depreciated in five years.

*G. T. K. Corp., East Hartford, Conn.,
aircraft parts, $1,4056, 70%.

#* Barrldon ©Oi Burner Corp., Hartford,
Conn., alreraft parts, $11,940, T0E.

® Sterling Engineering Corp., Winzsted,
Conn., special tooling for alreraft prod.,
$153,615, 65 9%,

® Falrchild Engine & Alrplane Corp., Bay
Shore, I. I, N. Y., alreraft parts, §66,542,
Go95.

* Aviation Engineering Corp., Woodside,
N. Y., scientific and technical equipment for
defense, 517,183, 6569%.

#* All Amerienn Engineering Co., George-
town, Del,, research and development for
aireraft, 367,615, 6595,

#® Turhine Prodocts, Inc., Boca Raton, Fla.,
afreraft parts, 329,446, T0:.

® The Oliver Corp.., Battle Creek, Mich.,
aireraft parts, $39.720, 409G, $48,3207, 659,

® Hans Machine Co., Ine.,, AKron, aircraft
parts, 310,000, 456%.

® Thompson FProduoets, Ine.,, Cleveland,
alreraft parts, $864,473, 659%.

®* Fries Tool & Mach. Works, Fort Wayne,
Ind., aireraft parts, $10.308, T09%.

e Derby 0il Co., Wichita, aviation alkylate,
£1,600,000, 1009, ; 26505,000, 65¢f : 2481 850,
I56Gk : $17.600, 159%.

* Ritepoint Co., 5t. Louls, ordnance nanid
nircraft parts, $427.420, 409%.

¢ OCrandall Engineering & Mfg. Co., Dallas,
Tex., aircraft parts, $34,682, T0%.

¢ Warren Petrolenm Corp., Gréeggton, Tex..
isnbutana for aviation gasoline, $142Z.234.
100 %,

® Cosilen Petrolenm Corp., Blg Springs,
Tex,. aviation alkylate, $2.023,040, 1005 ;
£135.000, Bbey ; £823.360, 4595.

e Clark & Eleanor M. Wartwell, dbha Hart-
well Aviation Supply Co., Loz Angeles, air-
craflt parts, $35.000, 45686

® Hartwell Aviation Supply Ceo., Los
Angeles, alroraft parts, 230586, 7T05: ;
$11.823. 457%.

* Cooper Precision Products, Loz Angeles,
precizion fasteners for alroraft, 220,000,
45 0.

® Lockheed Alreraft Corp.., Burhank, Calif.
airceraft and alreraft parts, $43,120, 65%% ;
SE0.870, GOk,

® Food Machinery & Chemienl Corp., San
Joge, Callf.. research and development for
aircraft, $76,000, 6055,

# Schnlx Tonl & Mfz. Co., San Gabriel,
Callf., alreraft parts, $327.731, T0Sh,

* Solar Aireraft Co., San Dlego, Calif., air-
eraflt components, $277.232, b5 %%,

* Bendix Aviation Corp.. Skinner Purifiers
NDiv., Oakland Co., Calif., alrcraft com-
ponents, $1,.014,000, d09g

* Douglas Alreraft Co., Tne., Santa Monlea,
Calif., aireraft and alreraft parts, 383,134,
669 : El Segundo, Callf., aircraft and alr-
eraft parts, §135 809, 65096,

® Decoto Brothers, Yakima, Wash., alreraft
parts. 374,000, 459%.

® Curtiss-Wright Corp., Caldwell Township.
N. J., aireraft parts, $284.288, 6555.

® Curtiss-Wrieght Corp.. Buffalo, N. Y., alr-
eraft parts, £129.178, 5595,

® Bperry Corp.,, Long TIsland City, N. Y.,
alreraft Instruments and controls, $103,803,
65 .

# Aluminum Co. of Ameriea, Plttsburgh,
aluminum extrusions, $376.000, §09%.

® Dsborn Machine Co., DuBols, Pa., machin-
Ing of defense {tems, $95.000, 8595,

® Meco, Tne., Paris, Ill., alreraft parts,
2R.600, 45%,

® John Riggle Mach. Co., Peru, Ind., jet
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INSTRUMENTS HAVE A RECORD OF

TOP PERFORMANCE IN TOP AIRCRAFT

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

Specially designed by Revere for
use in the auxiliory fuel line of
the McDonnell F2H-3 twin-jet,
carrier-based fighter. This instru-
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ment fransmils a warning signal
whenever fuel flow falls below a
pre-determined vaolue, Send for
Bulletin No. 1400
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FUEL FLOW TRANSMITTER

The Revere Fuel Flow Totalizer is
an integral part of the fuel sys-
tem. It records the rate of fuel
flow in the T-33's jet engines, The
flow totalizer con be wused on
pisten engines, " diesels or les!
stand operahons. Send for Bul-
letin No. 1300
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LiIQUID LEVEL SWITCH

Republic's F-B4G Thunderjet, first
USAF fighter-bomber to refuel in
mid air, has Revere's Liguid Level
Swilches installed in their fuel
tanks. This hermetically-sealed,
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magnetically actuated switch pre-
senis o new stondard of safety.
Send for Bulletin No. 1100
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FLOAT SWITCH

Boeing's B-47 Stratojets have Re-
vere Float switches installed in
all fuel tanks te maintain high-
level fuel contral. These switches
can be furnished with single or
dual float systems with levels set
at the factory. Send for Bullelin
Neo. 1200
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Extensive research and development facilities coupled
with precision production methods contribute immeasur-
ably to Revere's reputation for highest quality control
instruments. Contact Revere's field engineering department
today. Let qualified engineers assist you with your liquid
or electro-mechanical control problems . . .

i wrys SEND FOR FREE BULLETINS!

-

REVERE CORPORATION OF AMERICA

WALLINGFORD 2,
precision instruments

CONNECTICUT, U.5.A
for aircraft and industry
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HIGHLIGHTS IN Jd‘ E"qu“q

Increased
thrust-to-weight ratios
applied to radical
tighter design

New aircraft designs and hghter concepts are demanding
jet engines having greatly increased thrust with less weight
—typified by the Westinghouse powered Convair XF2Y-1
“Sea Dart”. This jet seaplane—as all other Westinghouse
powered aircraft—takes advantage of the lightest weight
engine in its power class to attain high speed, high alti-
tude performance.

Westinghouse first met this challenge over ten years
ago with the original axial-flow jet engine. Since then,
continual engine thrust increases, coupled with a weight
reduction program, have resulted in ever-increasing thrust-
to-weight ratios. Research has also led to improved dura-
bility, reliability and performance with such engineering
developments as , . . first application of titanium and its
alloys, fabrication of components to replace solid castings
and development of the step wall liner.

This pioneering by Westinghouse is paying oftf in more
advanced, high-performance aircraft by making it possible
for engines to meet designers’ demands for maximum
thrust-to-weight ratios. Thus, Westinghouse Aviation Gas
Turbine Division contributes to continued pace setting by
American aircraft. Westinghouse Electric Corporation,
Lester Branch P. O., Philadelphia 13, Penna. J-54029

The Convair XF2Y-1 “Sea
Dart’’, experimental U. S.
Navy jet seaplane, 15 one
of the latest in a long line
of Westinghouse powered,
high-performance fighters.
It is the world’s first delta

wing seaplane and the first
known combat craft to use
hydro skis,

you caN 8 SURE...iF i1s

%stinghouse
w—
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Eliminates Interference .

Sprague on request
will provide you with
complete application
engineering Service
for optimum results
in the use of rodio

noise filters.

12
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Phota Conrtesy Dalma-Victor

Miniaturized Antenna
Motor Filter

. . Fits Existing Mounting Bracket

PROBLEM— A large radar antenna manufac-
turer wanted to use a certain motor to train
radar antennas. However, the motor brushes
caused serious radio interference as the
equipment was pulsed,

SPLUTION—The maotor manufacturer’s en-
gineers contacted Sprague’s Radio Noise
Suppression Laboratories in Culver City to
design a noise filter to meet a tight deadline,
The unit would have to (1) reduce the inter-
ference to meet the requirements of MIL-I-
6181, (2) fir the existing mounting bracket on
the motor. The solution, outstanding for its
superior attenuation characteristics, is shown
in the photo,

RESULT—Production motors for this applica-

tion are now supplied with the Sprague flter
atrached.

PRODUCTION SCHEDULES for such flters de-
signed by Sprague's California labs are regu-
larly met by Sprague’s extensive pilot plant
and mass-manufacturing facilities, the former
for thase sizzling rush orders, the lauer for
volume needs. For help with your radio noise
filter applications, write, wire, or phone
Sprague Electric Co., 11325 Washington
Blvd,., Culver City, Calif, (TExas 0-7491) or
North Adams, Mass. (North Adams 423).

— ——

motor parts, 16,408, 659,

* Neo-Ray I'roducts Co., Ine,, Des Moines,
alrcraft parts, £167,406, T70%.

* Bell Alreraft Corp., Fort Worth, aireraft,
§46,249, 65%.

® Vard, Ine., Pasadena, Calif., alreraft
parts, $71,4056, bige.

® Aero-Coupling Corp., Burbank, Calif., afr-
craft components, 364,750, 3596.

® United Alreraft Corp., Windsor Locks,
Conn., aireraft components, §261,200, 60%%.
® Niles-Bement-Fond Co., Warwick, H. L,
airceraft engine accessories, $111,271, 6595,
® Parsons Tool Co., Berlin, Conn,, alrceraft
parts, $15,147, T0%.

* Bock Mfg. Co.,, Farmingdale, N. Y., air-
craft parts, 38,305, TO%:.

* Johns-Manville Corp., Manville, X. JI.,
Alrcraft parts, $160,205, 65%:.

* Curtiss-Wright Corp., Wood-Ridge, N. J,,
aireraft & engines, $22.513, 659.

* Glenview Metal Products Co., Delanco,
N. J.,, machining of aircraft & ordnance
parts, $44,748, T095.

* Ronson Art Metal Works, Inec.,, Newark,
N. J., aircraft components, $31,350, 65655,

® Ful Machine Works, Inec., Lindenhurst,
N. Y., aircraft components, 58,622, 7055,

* Economy Scerew Mach., & Metal Products
MIflg. Co.,, Xew York, N. Y. machining of
aircraft parts, $10,260, 7068,

* Fairchild Engine & Alrplane Corp., Farm-
ingdale, 1. I., N. Y., airoraft parts, $12,850,
B3 5.

*J. 85 Thorn Co., Holmesburg, Pa., alreraft
landing mats, $105,916, 709.

®* General Metals Corp., Hantington, W. Va.,
aircraft parts, 32,000,000, 659%.

® Glenn L, Martin Co., Haltimore, airerafr,
¥18,781, G656%%.

® Lear, Inc.,, Grand Rapids, Mich., alreraft
parts, $12 689, 659%.

* Alpha Tool Works, Detroit, Mich., alreraft
parts, $9.796, 70%.

* National Pressure Cooker Co., Minneapo-
lis, Minn., aircraft parts, $25,420, 6549,

* Cessma Alreraft Co,, Wichita, Kansas,
alreraft & parts, $69,722, 809k,

* Westholt Mfg. Ine.,, Wichita, Kans., air-
craft parts, $11,370, 459.

* Boelng Alrplane Co., Wichita, Kans., air-
craft, $12.979, 0695,

WHAT'S NEW

New Publication

Jeppesen Radio Air-Route Guide is a
one-volume flight reference designed for
easy handling in cockpit by private and
business aircraft pilots.

Included are enroute charts showing
altitudes, mileages, radio frequencies,
reporting points, omni and low-fre-
quency airways, control areas and danger
areas; area charts; flight planning chart;
eeneral radio facilities; meteorological
data; airway traffic control procedures
and air traffic rules.

Jeppesen and Co., Stapleton Airfield,
Denver 7, Colo.

Telling the Market

Purchasing guide providing names
and addresses of 2,800 Connecticut
manufacturers, including aviation firms,
is being distributed by the State of Con-
necticut Development Commission,
Commerce Division, State Office Build-
ing, Hartford, Conn. . . . Aircraft Metals
Stock List, 1953 edition, covers most-
used aircraft materials and gives specifi-
cation, hardness, finish and size. Write
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PROVED SUPERIOR
FOR FUEL, OIL, AIR

e 80% lighter e Installs locally

e Requires little more than hand
tightening

e Accommodates 1/4” tube length
variations

e Accommodates 1/16” tube mis-
alignment

¢ Accommodates 4° tube flexure

® Requires only standard parts—
““©" rings and tube beads

@ Temperature range—65°F. to
+250°F.

e Withstands more than 1,000 PSI
burst pressure

SIZES
1% 1%, 1A% 1", 2%, 24", 3%, 34", &

OTHER COUPLINGS ALSO AVAILABLE
for all liquid: and gases

SELF-SEALING AND OPEN COUPLINGS
MANUAL AND AUTOMATIC OPERATION ’

HIGH PRESSURE — 3000 P35I
LOW PRESSURE — 1000 P5I

—

Write for further information

E. B. WIGGINS OIL TOOL COMPANY, INC.
3424 East Olympic Boulevard, Los Angeles 23, California
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from a

IR aaw Complete Line!
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CLAMPS

snap-on latch

for instant removal

.« .fast installation for
removable equipment.

T=-BOLT
CLAMPS

even circumferential
take-up...security seal
for all types of hose
and duct connections.

UNIVERSAL
CLAMPS

each clamp covers
wide range of
diameters.

MULTIPLE
TAKE-UP

either Quick Coupler
or T-Bolt latch.

ECONOMY

CLAMPS
< all stainless design for
simplicity and lowest price.

FOR CATALOG OR INFORMATION,
WRITE DEPT, W-5

ARMAN

PRODUCTS CQ. Inc.

Il EXPFOSITION BLVD

LS ANGELES 64 CALIF
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National Aircratt Standards Commit-
tee, Aircraft Industries Assn., 610 Shore-
ham Building, Washington 5, D. C.
. « . Booklet intended as a teaching aid
for youngsters and their parents on how
a modern air terminal operates has been
issued by Lockheed Air Terminal, Bur-
bank, Calif. Write Gordon Stanton,
public relations director. . . . Brochure
describing the airfreight terminal facili-
ties at Logan International Airport, East
| Boston, Mass., is being distributed by
Massachusetts State Airport Develop-
ment Board, Logan International Air-
port, East Boston 28.

Beryllium products, including the
pure metal, oxide and alloys are de-
scribed in a Z0-page product directory
available from Beryllium Corp., Read-
ing, Pa. . . . Preliminary formulas and
applications for liquid polymer-epoxy
resin combinations for use in potting,
adhesive and coating helds are con-
tained in a portfolio available from
Thiokol Chemical Corp., Dept. E,
Trenton 7, N. J. . . . Prices and toler-
| ances of standard thread gages made by
Detront Tap & 'l ool Co. are listed in 20
page Bulletin SG-53. Wrnte the firm
at 8615 East 8§ Mile Road, Base Line,
Mich.

Engineering Journal is a General
Motors publication containing informa-
tion on engineering problems and tech-
niques in the product and production
hields. It is being issued by the Educa-
tional Relations Section of GM's de-
partment of public relations. Write
the company at General Motors Build-
ing, 3044 West Grand Blvd., Detroit
2, Mich. , . . Data on more than 115
laboratory and production-line measur-
ing and testing devices are contained in
| 64-page Catalog GEC-1016A available
| from General Electric Co., Schenectady
TP o I

New Courses

Courses for training ground school
| instructors, aircraft dispatchers, air traf-
| fic controllers and commercial pilots are
being offered during the 1953-1954
fall term at Department of Vocational
Education, New York University's
School of Education. Registration will
be held Sept. 14-19. Classes are after
6:00 p.m. For further information
write Prof. Roland H. Spaulding,
Barney Building, 34 Stuyvesant St.,
New York 3.

Two courses giving management and
executive trainees specialized collegiate
training in aviation have been estab-
lished by the University of Florida in
conjunction with Embry-Riddle School
of Awviation. Write L. D. Carlton,
Dean of Admissions, Embry-Riddle,
Aviation Building, 27th Ave., Miami,

Fla.
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Engineers —

PICK A WINNER

The Engineering Department which
designed the Sabre and other head-
line-making military airplanes hala
openings for engine ers—experi-
enced in aircraft, recent engineer
ing grads, or men from ather fields
with adaptable experience. Long-
term military projects and twenty-
five years of continuous Expansion
underwrite your future ak _Hurth
American. Current openings In:
All Design Fields _
Thermodynamics | Aerodynamics
cystem Analysis Struuturlrzs
seryo-mechanisms | Electronics

specialists in all major
4 aircraft fields

Liberal travel and moving allowances

North American
Aviation, Ine.

DEPT. 10, ENGINEERING PERSONNEL OFFICE
LOS ANGELES INTERNATIONAL AIRPORT

LOS ANGELES 45, CALIFORNIA
ar

COLUMBUS 16, OHIO

NORTH AMERICAN HAS BUILT MORE AIRPLANES
THAN ANY OTHER COMPANY IN THE WORLD

FOREMOST FOR FLIGHT%?

CONCAVEX

Self-aligning up to 10°
either side of center

Full radial-thrust load

Aircraft Bearings

Up in the skyways where the real test of

bearing performance is made, the superior capacity
quality, design and performance of Shafer Exceptional shock load
Aircraft Control Bearings have earned capacity !

-

universal preference.

With Shafer dependability you get assur-
ance of maximum bearing life, low cost
maintenance, all-round bearing economy
.. . and safety. For Shafer Aircraft Bearings
are a development of continuous research-
engineering that has paced aviation's stiff-
est bearing specifications throughout the
past third century. Write for descriptive
literature covering our complete line of both
aircraft and industrial bearings.

Positive contact seals

Forged Rod Ends of
S.A.E. 4620 steel

Races and rollers of
S.A.E. 52100 steel

Exposed surfaces cad-
mium plated

pes and sizes for all
control applications

Performance proven for
33 years

SHAFER BEARING
DIVISION

L
Chain Belt Company

801 Burlington Ave. » Downers Growe, IL
Repressatatives fa All Priscipal Citiss

SELF-ALIGNING

ROLLER BEARINGS

AITRCRAFT » INDUSTRI AL
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AVIONICS

IN HAND—Hermetic seal solves one problem in manufacture of transistors but . . .

L
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NEED tor microscope in assembly work represents a block to mass production.

Are Better Transistors At Hand?

Lab developments indicate they are, as experiments point
to future high-power, high-temperature units.

Although the tiny transistor has
proven a disappointment in its first five
vears to those who expected it quickly
to become a full-scale competitor to the
vacuum tube, developments now in the
laboratory stage appear to justify great
new expectations for the transistor in
the next hve vears.

This is the {‘}FII'IIEIH E‘-.IJIESS.E:‘] by
Donald G. Fink in a talk given before
the recent Western Electronic Con-
vention i San Francisco. Fink is
director of research (radio, television &

76

appliances) for the Philco Corp., and
was formerly the editor of Electronics
magazine.

“From the application point of view,
the transistor is indeed surrounded bv
disappointments,” Fink says. Of the
many commercial transistor applications
foreseen in 1948, only two have come
to pass, he noted. One is the use of
transistors in telephone exchanges; the
other in hearing aids.

“The armed services, in their eager-
ness to support the new (transistor)

New and Improved ...

Even as Donald Fink was taking
a critical look at transistor progress,
General Electric gave evidence that
transistor manufacturers are taking
steps to correct earlier deficiencies
of their product.

GE announced that it is in
production on a new all-welded,
|1L1'|1|Lt1¢:ﬂ|h sealed junction tran-
sistor which has “essentially infinite
life expectancy.” The new transis-
tor construction allows power ra-
tings up to three times higher than
those of any previously announced
units, GE says. (When two of the
new transistors are operated in a
Class B push-pull circuit, they re-
portedly can handle almost one
watt.)

GE savs its new transistors will
operate at temperatures up to |
100C, but company doesn’t in-
dicate how much de-rating is re-
quired at higher temperatures.

Another noteworthy feature of
the new transistor is that it is de-
signed to permit automatic mass
production and that an automatic
factory is now being developed.
Company spokesman says some
basic transistor production ma-
chines are already in use and that
total mechanization will be an
evolutionary process.

Sample quantities of the new
transistor are slated to be available
this month. GE’s plant at Clyde,
N. Y. 15 being tooled to produce
several milllion umits yearly, com-
pany says.

art, have purchased large quantitics of
early-model transistors, No one of
them has an operational mulitary use.
So there they sit, on the military shelf,
quietly going bad,” Fink says.

> Great Expectabions—\When the tran-
sistor was first announced by Bell Tele-
phone Labs in July 1948, its mam
potential advantages fired the imagina-
tion. Some of these features:

e Long life, compared to electron tubes.
® One voltage source, instead of two
or more required for tubes,

e No warm-up time required.

o Small size.

Another advantage, attractive to the
sviation industry, is the transistor’s
very low power consumption. This not
only reduces the amount of electrical
power which an airplane must generate,

AYIATION WEEK, September 14, 1933

N O W

a molded boron-carbon resistor

The inherent superiority of a boron-carbon
resistor is now available with added
advantages of a fully insulated unit. The
IRC Type MBC ! watt, 19 resistor
offers significantly better characteristics
plus protection against damage during
assembly. Send coupon for detailed information.

Change On 40°
Lood Life
Ar 500 Hours

509, LESS

Temperalure
Charocteristics

Shell Life At
Eoom Temperature

Moisture
Test Reaction

COMPARATIVE ADVANTAGES
MOLDED vs. UNMOLDED BOROM-CAREOMN RESISTORS

B ~ouoeo

UNMOLDED

1009, AS EFFICIENT

60%, BETTER

759, BETTER

0 23 20

mmmlm HESIEHIIEE r.u

Il!ﬁln&.l‘-phlp B, hhm.
B In Canada: i

1 [l'lﬂl‘ilm‘.mﬂ'ﬂ Hﬂh{ﬁm I.id,. fnrmtﬁ‘liamu

|'..‘ |

75 100 125 150 175

Per Cent Difference

Eliminates Possibility
Of End-Cap Trouble

\4

_Eliminates Danger
Of Mechanical Damage

Improves Electrical
Characteristics

Costs No More
Than IRC Unmolded Type
With Protective Sleeve

INTERNATIONAL RESISTANCE COMPANY
Dept. F, 401 M. Broad Street, Philodelphia 8, Pa.

Please send Technical Bulletin describing Type
MBC resistors:

Mome . i e :
Title .....
Compeany
Address ; i o e e A s

City S it = . State

17



ALLISON CUTS COSTS |

4
-

in safety wiring of engines, instruments,

contrels with ROBINSON WIRE TWISTERS

Since 1951, Allison has purchased
1078 Twisters and saved thousands
of dollars in assembly costs . . . an
air force maintenonce base reports
savings of $140 per engine. Hun-
dreds of other large and small
plants or shops have made com-
parable savings on wire twisting
work. The split-second whirling ac-
lion, and elimination of waste time
in changing tools, allows average
workers to wire three engines in
the time required for cne by any
other method.

3 Tools-in-1

Pliers . . . Cutters . . . Twisters.
Easy and natural to use. Precision
quality tool with permanent bronze
bearing and oil tempered head.
Produces perfect, uniform twist
every time. Two sizes: 12" and 8"
length. $19.50 each—§18.50 each
in dozens., FOB, Sacramento. Un-
conditional money back guarantee.
You lose big money every day
without them. Write today for de-
tails or send trial order to

BOX 494-329

RALPH C. ROBINSON Co. sz

barreled « - °
standard unit

switch delive:yl i
ick '5“'11::1“..':5

‘i; speciui switches, b

: makes for sP

That, 100, e
omy, Wite for 90F
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but also reduces the large amount of
heat which 1s generated by avionic
equipment.

> A Bad Guess—I'ink was one of the
many observers who in 1948 predicted
that the transistor would prove to have
unlimited life and thus could “be
soldered mto the circuit like a resistor.”
Fven the conservative Bell Telephone
L.abs went on record to predict a proba-
ble transistor life of 70,000 hours
(which would mean eight vears of con-
tinuous operation).

These predictions seemed logical at
the time. The principal mechanisms
which limit the life of vacuum tubes,
notably loss of vacuum and loss of
electron emission, didn’t exist in the
transistor, Fink said.

“Sufficient time has now passed to

show that long life is not a natural
attribute of transistors as we now know
how to build them,” Fink reports.
“Moisture is a virulent poison to the
transistor . . . Most authorities (now)
recommend hermetic  sealing,” Iink
notes, adding, “If this practice proves
in fact to be essential, the transistor will
have journeyed a long way back to the
construction (requirements) of the
vacuum tube.”
P Other Hazards—Kecping moisture out
of transistors is not enough to assurc
long life, however. Mechanical break-
age of the wires away from the germa-
nium often occurs for no clearly assign-
able cause, even in units quictly resting
in cotton wool, Fink reports. Then,
the physical and chemical instability in
the crystal structure of germanium,
causes changes in transistor character-
1stics.

The result is that “no one todm

knows for sure how to make a transistor
having a guaranteed shelf-life of 10,000
hours, let alone an operating life of
70,000 hours,” Fink savs.
» Optimism and Caution—Despite this.
[ink says that today there 15 morc
justification for expecting long, possibly
unlimited transistor life.

“We know much more about the
causes of early failures in transistors
that we did two vears ago,” he says.
and predicts that “in another hve years
we should have this problem behind
us.”

However, life histories must be ac
cumulated on tens of thousands of
transistors, each continuously subjected
to the environment in which it will be
used before we can dehnitely establish
that transistors do have long life, Fink
points out.

P Inferior Performance—From a per
formance standpoint, the only present
claim to supeniority that transistors can
make over electron tubes is their efh-
ciency in amplifying weak signals. For
example, a hearing aid using vacuum
tubes requires five times more power
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PROPULSION

The art of propelling a missile has progressed a long

way since the era of the rock-throwing Roman catapult.

the design of a modern missile, like that of the old

stone catapult, is best done by those with missile experience.

Engineers at Fairchild’s Guided Missiles Division
are among the most experienced in their field.
Beginning with one of the Armed Services’ very
first missiles projects, Guided Missiles Division
engineers have played an important role in the
design and development of complete modern
missile weapons systems, Fairchild missile
projects have included both rocket and

turbo-jet powered missiles.

Fairchild’s broad experience encompasses all
phases of missiles weapons systems. including
propulsion, airframe, guidance and such intricate
associated equipment as ground and
shipboard radar.

FOR A MISSILE

Engine Division, Farmingdale, L. 1,, M. Y.
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AEROPRODUCTS ACTUATORS

GONTROL "FLYABLE TAIL"

Self-locking features aid
Republic’s new F84F

Typical Aeroproducts Actuator

The broad adaptability of Aeroproducts actuators
has helped to solve problems encountered in the
design of the “flyable tail” of the new Republic
F84F jet fighter. The application of these actuators
permits instantaneous adjustment of a variable sur-
face to any position within its design range. The
self-locking feature of Aeroproducts actuators se-
cures the adjustment until it is changed by the pilot.

Any combination of systems—hydraulic, pneumatic,
electric or manual—can serve as the primary power
source for Aeroproducts actuators. They canbe
synchronized readily in tandem or in series to
provide coordinated control of related movements.

Announced uses of Aeroproducts actuators include
those for the control of the “flyable tail” of the
Republic F84F, the horizontal stabilizer on
another high-speed jet fighter and the afterburner
nozzle in a jet engine. Additional applications in-
clude control of wing flaps, dive brakes, bomb bay
or cargo doors, gun turrets, variable wing sweep
and incidence, wing fold and canopy slides.

ﬂeropro d cts

ALLISON DIVISION » GENERAL MOTORS CORPORATION
DAYTON, OHIO

than one using allov junction transistors,
IFink said.

In other respects, commercially avail-

able transistors run a very poor sccond
to tubes, Fink said, citing these ex-
amples:
e Noise. At audio frequencies the best
commercial transistor has a noise figure
of 22 db., almost 20 times noisier than
any “‘respectable” vacuum tube oper-
ating in similar conditions.

e Operating frequency. The best com- |

mercial transistor amplifies as a band-
pass radio-frequency amplifier to about
2 me.; the 6BQ7 tube will operate to
300 me.

¢ Bandwidth, Commercial junction tran-
sistors have a maximum bandpass width
of less than 0.5 me.; point contact
transistors have a useful bandwidth of

about 2 mec. The 6CB6 tube covers a |

range 10 times as wide as the junction
transistor and nearly three times that
of the point-contact unit.

e Power rating, 'The best commercial

transistor has an allowable power dissi- |

pation of 0.2 watt; the 6CD6 tube will
handle 75 times more power.

® Operating temperature. Performance
of most commercial transistors falls
off beyond temperatures of 50C (122F)
and exposure to temperatures above
200F can permanently damage tran-
sistors. Tubes have no such tempera-
ture limitations, Fink says.

» Improvement on the Way—If Fink
takes a pessimistic view of past progress,
he is much more optimistic about the
future, based on experimental tran-
sistors now in existence.

One experimental unit he says, has
an output power of 2 watts at 30 mc.
Another lower-power transistor has
oscillated at frequencies as high as 425
me., Fink reports. Philco’s research
labs have an experimental transistor
“which combinss, in a single unit, many
times higher frequency of operation and
wider gain-bandwidth product than are
available in all the commercial junction
transistors taken as a group,” according
te Fink.

Scientists are fast learning more about
the principles underlying improvements
in transistor performance, Fink notes.
For example, high-frequency perform-
ance in the junction transistor 15 now
known to depend on rigid control of
the small dimensions; the junctions be-
tween the three elements of transistor
must be extremely flat and the middle
element must be very thin, Fink says.

Transistor noise reduction depends
upon getting high-purity germanium
initially and then carefully controlling
the amount of impurity added. In-
creased transistor power ratings require
equal distribution of heat over larger
areas of the junction to prevent hot-
spots, as well as construction techniques
which will rapidly conduct heat away
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ARE YOUR PRODUCTION AND
PROFITS GOING INTO
o THE SCRAP HEAP?

¥,

AVAILABLE
IN FOUR
TYPES

REGULAR —Type A
for nermal supporling

I INVERTED —Type B

Reverse of Type A support

' TEE HEAD —Type C

used with sliding V-blocks

ADJUSTABLE —Type D
set your own holding pressures

4552 BEVERLY BLVD., LOS ANGELES 4, CALIFORNIA

Distributers of Spring Plungers, Spring Stops, Fixture Keys, Toggle Pads.

81



ﬂ artman Unitized Controls — multiple controls
centralized in one compact package — effect
significant economies in space, wiring,
assembly time, and weight.

For example, a large manufacturer, faced with the
difficulty of installing 7 separate control units
with 28 mounting screws, and interconnecting

the controls with 10 heavy bus bars and

1§ lead wires (above), turned the problem

over to Hartman engineers for analysis.

Result? Hartman designed a single,
easy-to-install Unitized control (at right).
This design cut the number of buses from
10 to 4, the control terminals from 18 to a
single AN connector with eight pins.

Gone is the extra cubage . . . the extra weight and
complexity of a complicated bus system . . . the extra man
hours of installation, assembly and inspection time. Other examples
of Hartman Unitized Controls are shown below.

Typical of the smooth efficiency that comes from half a century of specialization
in controls, Hartman engineers are ready to whip your problems, too. So get in touch

with Hartman now to see what Unitized Controls can do for you. You'll never miss the
bus you're now installing—and you'll save space, weight, and precious man hours.

MAIN GEMERATOR
AND DISTRIBUTION
CONTACTOR ASSY

3-SPEED, REVERSING,
DYNAMIC - BRAKING
MOTOR CONTROLLER

i!ﬁfﬂurimun Elecirical Mfg. co.

"DC ) CONTROL HEADQUARTERS”

MANSFIELD, OHIO
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from the junctions (AviaTion \WEEK
May 4, 1953, p. 42).

> Higher Power and Temperature—
“Really  high-power, high-temperature
operation still awaits the development
of a non-germaninm transistor, probably
one made of silicon,” Fink says. Silicon
has been considered a likely transistor
material for some time, but it is ex-
tremely difficult to obtain in the pure
monocrystalline form needed for tran-
sistors,

However, Fink expects this problem

to be solved soon, resulting in a new
family of transistors which would com-
bine effectively much higher power
capabilities and no important tempera-
ture limitabions.
» Production Line Needed—To obtam
high-frequency performance in some of
the new experimental transistors re-
quires building dozens or hundreds to
get one unit with the desired charac-
teristics, Fink reports. Other new ex-
perimental  transistors  will  require
extremely precise hand fabrication tech-
niques.

What is needed is a new family of
transistors ‘which not only have the de-
sired improvements in performance but
which can also be manufactured reliably
on automatic machinery. Some of the
new experimental transistors show
promise in this respect; they are the
ones to watch, Fink says.

FFor this reason, he concludes that the
future of the transistor depends not
only on the solid-state physicist and
chemist, but on the development engi-
neer who can apply their basic knowl-
edge to a transistor design which can
be mass-produced by automatic ma-

chines.
—Philip Klass

Avionics Research

Group Reorganized

The Stanford Research Institute,
Stanford, Calif., has expanded and re-
grouped its avionic activities into a
newly formed section called the Radio
Systems Laboratory, headed by Dr.
John V. N. Granger, assistant chairman
of SRT's engineering division.

The new lab replaces the Aircraft
Radiation Systems lab. It consists of
five technical groups:

e Communications, (formerly a separate
section which was called Single-Side-
band Communications, under John F.
Honey.

e Antenna Research, under Dr. John
T. Bolljahn, who is also assistant head
cf the Radio Systems lab.

e Antenna Development, under Allen
Ellis.

e Airborne Applications, under Dr.
Donald R. Scheuch.

¢ Microwave, under Dr. Seymour Cohn.

The new lab will continue develop- |
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and Alaska.

for WM. R. WHITTAKER CO., Ltd.
by Marvin Miles,
Senior Member, Aviation Writers Assn.

Because Whittaker is proud of its reputation, and because
that reputation stems primarily from the efficiency of its valves,
the company is extending its service visits far afield... 1o Europe

Vice-President Glenn Whitaker, who recently returned from
a seven-week survey of NATO countries, explained it this way:

*“Our coordination with customers
in the continental United States is
well established, With off-shore pro-
curement expanding and with Ameri-
can aircraft operating from distant
bases in greater numbers, we feel that
periodic visits by our people may solve
many a problem before it arises.

“If these wvisils bring about a better
understanding of our products by main-
tenance and overhaul people abroad
they'll save our distant valve users time
and money and perhaps even prevent a
situation from reaching the panic but-
ton stage.

“In addition, such visits will help our
own understanding of the troubles in
these far-flung operational areas and
enable us to form more workable plans
and policies here at home.

“The idea of service calls by
equipment manufacturers will he
more welcomed by Air Foree authori-
ties overseas as the need grows and

the values are realized,” Glenn said.
“In time, I'm =ure, the integration
will be as complete as our relation-
ships with the Air Force in this
| country.”

! In general, Glenn found that wing
operations felt that maintenance and
overhaul could be handled much faster
if conducted at their level, rather than
through the long supply lines to Bur-
tonwood in England or Chateauroux
in France. He found. too, that NATO
nations generally shy away from the
efficiency of international cooperation
in maintenance and overhaul and pre-
fer to do the complete work themselves
al more cost and slower pace.

And he learned that visits by Whit-

taker experts could not only help
calch maintenance troubles before
they get out of hand, but also assist
in surveys of valve spares needed at
the variouns bases, for in some cases
there were too many on hand, and
in others not enough.

While Glenn was in Europe, Norm
Sarchin., field engineer assigned to
Boeing in Seattle, visited Air Force
bases in Alaska. His findings, in many
cases, paralleled those Glenn brought
back from the NATO countries:

“Not too many problems right now,
but there will be problems in the fu-
ture as more and more new aircraft
arrive. Summer flying conditions in the
north are ideal. with perhaps 20 hours
of daylight. The real test is in winter.”

One of the biggest problems in
military maintenance., hoth men
agreed, is the constant change in
personnel. New men must be con-
stantly trained in handling myriad
pieces of equipment such as aireraft
valves. Due to the nature of the mili-
tary service, the turnover in manpower
cannot be avoided. So Whittaker feels
that scheduled contacts at these far
bases will help both the service and
itself.

If, for instance, a mechanic in Alaska
is not familiar with a certain valve type,
he may determine erronecously that a
malfunction is the result of a manu-
facturing defect and turn in an unsatis-
factory report. A “UR." in this case,
would mean that the valve would have
to be shipped back to the States —to
the AF Oklahoma City depot—for
analvsis and rework,

Cin the other hand, if the same me-
chanic had a chance to talk with a
Whittaker engincer now and then, he
would be more familiar with the unit
and know that a minor adjustment,
perhaps, was all that was needed.

“The mere replacement of seals
can take care of an awful lot of
rework in most cases,” Sarchin said.
“With a little special know-how and
the proper equipment, many a valve
could be readjusted to efficiency with-
out going all the way back through the
long line of supply.”

These first exploratory surveys have
given the Whittaker company a pic-
ture of the foreign and distant-base
situation as it 1s now and an idea of
what it will be in the future.

The Southern California valve
concern, hrst of the smaller sup-
pliers to realize the potential values
of service far afield —not only to the
military but to commercial cus-
tomers as well —is readying itself to
meet it.
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-~~-@ behind this symbol is an on-hand in-
ventory of mrore than 9000 items and
sizes  of stainless steel fastenings.
Ready for immediate shipment, this
-imr.:ll: 15 the largest and most complete
in the industry. In addirion, a pro-
duction capacity for large or small
quantities of special orders is at your
service! A good reason —when you

think of mmlcss steel f:asrcmngs—-
o think FIRST of Anti-Corrosive!
Send for Catalog 53B today!

ANTI-CORROSIVE METAL PRODUCTS CO., IHC.
Castleton-on-Hudson, New York

ACCURATE MINIATURE

SOLENOIDS ror THE
AIRCRAFT INDUSTRY

CUTS COSTS . . SAVE TIME
Onsrud SERT - A -
BLADE wedge type
spar milling cutters with.
serrated, inserted car-
bide tipped blades are
engineered to proper
rake and shear angles

for mi]lmf aluminum spar sections. Knife faces
are spiral ground to maintain positive rake
throughout entire length of blade, for better,
smoother cutting. Serrated, insertable blades

are secured by balted wrﬂﬁﬂp « « « Sale, sccure, The push type solenoid, Model $D-73, pushes 20
easier to remove, Designed to allow adjustment Ibs., 0.025 in., at 24v, d-c. This unit is useful for

to compentate lof wear and cepcated sharpening. | actlating vaives and or aiher aplications requir

tip. MAIL COUPON NOW for full details, ing short strokes. A threaded plunger adjusts
stroke to an accuracy of plus or minus 0.002 in.

The plunger can also be re-postioned up o 0.125
in. from normal position,

ONSRUD CUTTER MANUFACTURING CO.
A0D-820 E. Broadway Libertyville, 111,

Onsrud Cutter Mig. Co.
t ﬂﬂﬂ-ﬂ:‘mE Broadway, Libertyville, TIL
Please rush Full Details on your SERT-A-

|
|
|

| BLADE Milling Heads for the Aircraft |
! Industry. I @

NAME = — . |

!

j

Complete engineering, temperature and design
data on miniature solenoids and many other PSP
production solenoids is available to you. Write
loday for your copy of the new,

formative PSP catalog.

FIRM TP ENGINEERING COMPANY
ADDRESS s 8420 OTIS ST., SOUTH GATE, CAL,

CITY STATE Largest manufacturer on the Pacific Coast
T S B SN S SN IR SN NN S gy producing alrcraft quality solenoids exclusively

Model 5D-128, at the left, is a pull type solenoid,
It is a continuous duty unit designed to pull 4 Ibs.,
0.062 in., at 24v, d-c,

ment of flush aircraft antennas, multi-
plexing devices, and navigational and
communication equipment. One pro-
grﬂ.m now Lll'id[‘.‘]."'l.l'ﬂ",.’ Iﬂ"-’l]]"-’[‘.ﬁ Slﬂglﬂr
sideband equipment for airborme use,
with future studies pointed toward re-
ducing equipment size and weight,
SRI says.

The new lab also has facilities for
radar antenna development, radome
studies, and research on microwave
components.

 Flight Data Recnrder

Uses No Electronics

A flight recorder which will make a
continuous record of airplane altitude,
airspeed, vertical acceleration, and head-
mng on a thin metal foil tape capable of
withstanding temperatures of 2,000F
for 30 minutes without destruction of
the record, has been announced by the
Mechanical Division of General Mills,
Inc., Minneapolis.

The recorder is available with a chart
speed of 3% to 5% in./hr. and a chart
supply sufficient for 300 hours opera-
tion without reloading. The chart is
driven by a motor through an escape-
ment mechanism to assure constant
speed.

The drive mechanism and the alti-
tude, airspeed, and acceleration sensors
will continue to operate for 10 min-
utes after a complete airplane power
failure has taken place, the company
says.

Recording accuracy 1s reported to be
= 2% of full scale for altitude and air-
speed: = 0.2G for acceleration, and
% 3 deg. for heading. The acceleration
measuring element response is flat to
2 cps, General Mills says. The entire
recorder weighs 164 1b. in a hreproof
case; 12 1b. when placed in a conven-
tional case.

The recorder uses no vacuum tubes
and is self-contained except for connec-
tions to the airplane’s static-pitot ’Imes
and gyro compass.
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It's the Test by Fire
for High Alloy Steel

A jet engine on a test stand represents the kind of metal-killing service
that no steel could srand unril A-L pioneered in suitable high-temperature
alloys. Then, and enly then, came aircraft superchargers, jet and rocket
engines, gas turbines, ctc. ® You may have a problem of corrosion or
heat resistance—of strength with lighe weight—or of special electrical
requirements, The right special alloy steel can solve it, and we're the
people to see. Allegheny Ludium Steel Corporation, Oliver Building,
Pittsburgh 22, Pa.

PIONEERING on the Horizons of Steel

Allegheny Ludlum
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WRITE FOR YOUR COPY TODAY!

You’'ll want this latest 104-page edition of the most com-
plete, most informative tool catalog published! This

catalog lists all sizes and types of wrenches from largest
needed on heavy machines to small ones for use on deli-
cate instruments, Special tool equipment for fast repair
of diesel and other engines. Includes new tools engineered
by Snap-on to help handle difficult jobs with greater
speed and safety. Write
for your copy today.

Enap-on s the rodemark of Snop-on Teolh Corporation.
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SNAP-ON TOCLS
CORPORATION

8020-] 2Bth Avenue, Kenosha, Wis.

Small Components

Newly announced components de-

| signed to help engineers reduce the

size and weight of avionics equpment
include:

e High-voltage relay of the high-vacuum
type designed for switching radar pulse-
forming networks in partial oil mmmer-
sion applications is available with 300-
amp. peak pulse current rating and a
pulse duration of 3 microseconds.

Lower portion of new PS-32 relay can
be hermetically sealed into pulse net-
work case, according to manufacturer,
the Pioneer Electronics Corp., Santa
Monica, Calif.

¢ Subminiature connectors, available

| with 11, 14, 20, or 34 contacts for use
| with No. 20 AWG wire, are 30%

smaller than their predecessors without
any reduction in contact pin diameter,
according to manufacturer. New series

SM-20 uses phosphor bronze contacts
rated at 5 amp. 1,400 v. rms. and
weighs only % oz. DeJur-Amsco Corp.,
45-01 Northern Blvd,, Long Island
City, N. Y,

e Servo motor-generator, for operation
from 26 v., 400 cps. combines a two-
phase a.c. motor and rate generator, in

| 2 unit less than one inch in diameter

and weighing 4 oz., according to its
manufacturer, Transicoill Corp. Motor
has a stall torque of 0.3 in oz and
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have
you heard
this one

about
TURBINE
WHEEL

BROACHING " ?

Here's an instance

where LAPOINTE

engineering result-

ed in the saving of
time and money,
toolsand machines,
because of an imter-
changeable fixture,

TWO TURBINE WHEELS

with different diameters, with 8-branch
and 4-branch “pine tree” slots, were

BROACHED WITH THE SAME BROACH !

50 YEARS IN BROACHING ,
We're the cldest in the world 4
1902 « GOLDEN AMNNIVERSARY +« 1952

Bulletin AW-20 describes Lapointe
Broaching Machines, Tools, and Fix-
tures that will belp to eliminate produc-
tion bottlenecks in yonr plant.

MACHINE TOOL COMPANY
HUDSOM - MASS - U. 5 A,

| THE WORLD'S DLDEST AND LARGEST MANUFACTURERS
'Lur BROACHING MACHINES AND BROACHES

S e B —

Lockheed Neptune Gets New

TOPRP VIEW

"GEAR BOX

HSG. TEMP. BULB

Temperature
Warning System

|t -FIREWALL

DISCONNECT

UNIT
i f
| |
! | ....._____.-.-II'

—— ..'l-l|

BRG.TEMP BULBS

UNIVERSAL

JUNIVERSAL

ALTERNATOR

Mewest version of the U.S.
Navy's Meptune is this
P2V-5, developed jointly by
the Navy and Lockheed for
use in onti-submarine war-
fore. Above shows o dio-
gram of the points protected

A NEW EDISON Temperature Alarm
System keeps its sensitive “fingers"
on three spots in the alternator drive
system. Should the temperature at
any or all spots rise to 150°C, an
alarm automatically signals in the
flight compartment. The alternator
drive system 15 so designed that it
can be immediately disengaged be-
fore serious damage can happen.

THREE STANDARD resistance bulbs, a
small control assembly (wgt. 1.5
Ibs.), and a panel light make up the

RELY ON EDISON

by the Edison alarm system.

system. The bulbs are installed as
shown in the diagram. Each bulb
continuously "feels” the tempera-
ture at each point. When the tem-
perature reaches its critical level, the
alarm comes on, and, if the tempera-
ture returns to normal, automarti-
cally shuts off.

THE SYSTEM can be adapted to any
number of circuits and still retains
its basic simplicity. For information
concerning specific applications,
write to—

a&liamt..
INCORPORATED

Instrument Division
Dept, 49, West Orange, Mew Jersey
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Maximum Ele ctronic
in uny WEA THER

TRANSCEIVER —

j SENSITIVE electronic equipment for airline trans-

mitting and receiving must gwe cuntmuuuﬂly accurate
results. For instance, note this “inside” view of the Col-
lins Transceiver, mounted on Lord Temproof Mount-
ings which isolate it from wvibration and shock. Lord
Temproof Mountings function efficiently throughout
operational rarg,::s of temperature from —B80° to
+250°F. The Collins Transceiver with automatically
tuned elements for maximum flexibility and high power
output delivers maximum performance in any weather,
completely protected from vibration, shock and exces-
sive equipment motion at resonant frequcm‘.ms by Lord
Temproof Mountings.

May we give you further details on this Lord appli-
cation or help you solve your specific mounting require-

ment?

BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO
233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street
Lile Building

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO
311 Curtis Building 280 Madison Avenue 520 N. Michigon Ave. Room 811 Honna Buildineg

LORD MANUFACTURING COMPANY * ERIE, PA.

fa
ROL

/%ﬂa/?ﬂarfsm‘
VIBRATION CO,

SAE NATIONAL AERONAUTIC MEETING
HOTEL STATLER—BOOTH NO. 11
LOS ANGELES, CALIFORNIA
SEFPT. 29-0CT. 3, 1953

""‘.il.'-'

rate generator has output of 0.34
v./1,000 rpm., according to maker.
Address: Transicoil Corp., 107 Grand
St., New York 13, N. Y.

rl:‘E FILTER CENTER Tl
» CAA Issues TSOs on HF=The Civil
Aeronautics Administration has issued
I'echnical Standard Order (T50) num-
| bers C-31 and C-32 effective July 15,
covering minimum performance stand-
ards for high-frequency radio transmit-
ters and receivers. Performance re-
quirements are those established by
Radio Technical Commission for Acro-

nautics papers 14-53/DO-45 and 15-
53/D0-49 dated Jan. 26, 1953

>M-H Gets Record Order—Minne-
apolis-Honeywell has received a 517-
million order from the Air Force for
its new E-11 autopilot for use on the
Northrop F-89D (Scorpion). M-H says
the E-11 can be tied in.with a radar
fire-control system to direct an inter-
ceptor mnto firing position automatically.
Total E-11 orders now are nearly $20-
million, the company says.

» British Fighters Get Radar—Brtish
jet day fighters are being equipped with
2 range-radar, similar to that developed
by General Electric for use with com-
puting gunsights in U. 5. fighters. The
British radar was developed by E. K.
Cole of England and repertedly oc-
Lll]’]I;-Eq ‘1-|'JI.'HII_' onc LLI]]I'I: fﬂﬂt Elf EP]LL

- P Low-Cost Waveguides—Sightmaster
| Corp., Santee, Calif., says it has de-
mlﬂpcd a m-:-ldmg process for fabri-
cating waveguides that will reduce tool-
ing to one-tenth their previous cost.
| Cmnpnn says that simple foundry
facilities and low-cost metal patterns
replace expensive dies now required.

R&D Fund Cuts—Navy BuAer con-
tract for the development of an ad-
vanced autopilot which was slated to go
to Minneapolis-Honeywell (Aviatiox
Week May 11, p. 74.), had to be aban-
doned after Defense Department or-
dered a 25% reduction in spending of

last vear's R&D funds.

—PK
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CENERAL [
MOTORS |

GOOD
IMANAGEMENT
; Now producing a number of complex, high precision electro-mechanical

devices for the Armed Forces such as . . . A-series Gun-Bomb-Rocket
sights, A-1A Bombing Navigational Computers and T-38 Skysweeper

Fire Control Systems. *
DEEENSE PRODUCTS 700 Graduate engineers, scientists and technicians.
x
ﬂf‘fﬂl’yﬁ Oﬂaﬁbfaffﬂwm 3 Plants— 3 Million square feet of floor space— 17,000 employees.
More than 35,000 m;!.c}:iim,- tools, representing practically every phase
of the machine tool industry.
DELIVERED ON TIME X

Comprehensive field training set-up for military and civilian personnel.
x
A sub-contracting network of dependable and efficient manufacturers.

* AC SPARK PLUG DIVISION = GENERAL MOTORS CORPORATION ® FLINT, MICHIGAN *
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WH-‘.H you use Shvlh_'l,f Seamless Mechanical Tubing for hollow
eylindrical parts, the basic shape—the tube—is already made.
You pick up the job where Shelby leaves off, and you hnd that

it ['l'fl!]i.rL'!-i- I'I'II.H'.']"I il.'bi."i 1_'1|T'|.illg or I:f'“il"il'-lg l]'lill] .‘-".”Iili I?l.'iIF' .‘HirL'h Or

forgings would.,

You fashion the most complex of parts, yver yvou produce rhem
fasrter and ar lower cost than identical parts machined from solid

I.J'ilr !"-H]L'LZ.

You turn out a far better precision product, ver fewer operations
are involved, man and machime hours are reduced, rejects are fewer,

and over-all parts production is speeded up.

In some instances, the use of Shelby Se
I:TL":I:!'I-!.EILI |'.|l'|.1l..llll.'[il;.||-l O ."-lliL'I'I al 1l|:gr{1.' 1.|'|:I'[ ."i.'i"r'll'l"_r_rlh l:l-i :'“ E'!I!'I'li:t,'l'!l'l' h;i'l..'l._."

resulted.

Shelby offers you the high strength, the unifornmty, the depend-

ability that only seamless tubing can mive,

complete range of diameters, wall thicknesses, and analyses to meet
the most exacting requirements, If you're interested in cutting

3 = 5 i ] E
]']-FULIIH.'[]IJI] l.'H:‘tf."l—.']Ii'“] 'l.'l.'hlil 150 [.’—"n'l.'l'lllll' Tll]'l'll['lg Out a ._'-;I||'H__‘I"II;]|'

product, send for our free Bullein Number

free to call on our L-l‘l,l.:im.-u':-: 1f Vol need hr|p n .|;1|'-l_1..'i|1g shelby
seamless Steel Mechameal [ubing to Vour |1'|f'llliii'll_'[_

MATIONAL TUBE DIVISION
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA,

(Tubing Speciallies)

COLUMEIA-GENEVA STEEL DIVISION, SAN FRAMCISCO, PACIFIC COAST DISTRIBUTORS
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And 1t’s available 1n a

-

&
ASIC SHAPE
of things

17. And feel perfectly

UNITED STATES STEEL EXPDRT COMPANY, MEW YORK

U-S°S SHELBY SEAMLESS MECHANICAL TUBING
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FINANCIAL

Airliner Leases Prove Expensive

vide material funds to dispose of all
debt at the outset.

With interest charges representing
an allowable cost, there would be a re-
duction in the tax burden—thus creating
additional savings.

This all would serve to bring the
total acquisition cost materially below

_._i]:]_{l [I[‘Hl)itﬂ HE"!FEI‘HI l'i:!{'E'I]t Ll"i]-]t ‘H.t_"tf"‘-. A “’i[]fﬁl]rtﬁ{ltl t']l-'[._." i”di'l._'.”ﬂd S6-mullion eshimate.

trend among carriers is

Aircraft equipment leases appear to
have little chance of developing into a
widespread trend among airlines, despite
contracts negotiated in recent months.

The Flying Tiger Line recently leased

four DC-6-tvpe aircraft to Northwest
Orient Airlines. It is known that the
cargo carnier 15 mterested 1 attempting
additional similar leases to other airlines.
However, it 15 doubtful that the eco-
nomics and conditions of the operation
will encourage this activity.
» I'T'L Ingenuity—This leasing approach
has a collateral significance in that it
represents a marked departure from the
basic cargo operations conducted by the
Flying Tigers. It also 1s typical of the
ingenuity which has charactenized the
Tiger management from its inception.

Lease arrangement with Northwest

provides for the rental of four DC-6As
(to be converted to DC-6Bs) for a total
of $8,800,000 for seven vears. On a per
plane basis, this amounts to a monthly
rental of $26,071 during the hrst seven
vears. N'WA has an option to renew the
lease an additional three vears at a
monthly rental per plane of 510,000,
» Northwest Benefits—A major attrac-
tion of this arrangement to Northwest
is that it will get delivery of three air-
planes this fall and a tourth early next
vear. Further, it relieves the carrier of
the task of raising additional capital at
this time.

The fact remains, however, that ac-
quiring airplanes in this manner 1s
costlv and not as desirable as an ont-
right purchase. And the cconomics at
plav discourage widespread leasing ar
rangements of a similar nature m the
imift.utrjn at the present time,

A simple illustration: Assuming a unit
cost of $1.1 million per DC-6B tvpe
(higher than the price pmd by Flving
Tigers), four aircraft will entail a h“fﬂ
capital expenditure of some $+.4 mil
lion. Assuming further that the cost
of capital would average 5%, interest
cxpense would aggregate $220,000 per
vear or $1.540.000 for the seven-vear
period.

» Increasing Equity—Accordingly, at the
extreme. the total cost and capital
charges for this equipment would
amount to slichtly less than $6 million.
Fqually important. the purchasing car-
rier would be building up an mcreasing
equity in this equipment through its de-
preciation charges instead of losing the

AVIATION WEEK, September 14, 1953

considered unlikely.

» High-Priced Lease—Another aircratt
leasing arrangement  was  established
carlier this vear by Scaboard & Western
lease charges. Airlines through Awviation BEquipment
Actually, however, the total interest Corp., a company created especially for
cost would be materially less as the debt  this purpose. This was a far more n-
would be reduced through repayments volved deal and was surrounded with
from cash throwoffs created by deprecia-  various other elements.
tion charges. Equity money could pro- There is no doubt, however, that Sca-
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SRESSURE CONTROLS

Preg » Regulators « Warning Controls
#Wh-Flight Refueling Systems ¢ Pressure Valves

-

[ ]
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-l B

Gorn Aircraft Controls Company
are specialists in designing and
mass producing accurate, sensi-
tive, pressure-actuated devices
that are compact, light in weight
and simple in operation. QOur
reputation is based on the de-
pendability of our products in
k service — plus our engineering
& ability to meet every specifica-
8l tion in performance, delivery and
price. The Republic F-84 1s
but one of the numerous
modern planes equipped
with Gorn Aircraft Con-
trol devices.

LECTRIC
sTAMFORD, CONN

"RESSURE S\?’E.L_'!_

TYPE

e r

We can save you engineering and
production time by applyving our
specialized knowledge, test equip-
ment, model and manufacturing
facilities to the development of
pressure-fluid controlsof any type.

I1f it's Fluid Pressure Controls
It's Gorn Aircraft Controls

AIRCRAFT I DIVISION \ CONTROLS

M
I |
—— il
S T A M F O R D C O NNMETCTI C U1

ELECTRIC

EST. CO. 1923

WEST COAST REPRESENTATIVES: Weilern Aircrall Supply Co, 8845 Went Olympic Blvd, Beverly Hills, Coliforma
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@ Differe"“ gy, .

Each fastener is important ﬁ

in its particular Job. There

is also a “WHALE" of a dif- / g R
ference in the finished pro- // AN 123168

duct as well, depending on
Manufacturing Know How,
Equipment, efc.

The rivet shown is used on Jet
after-burners where they must
withstand extremely high tem-
peratures. We manufacture
them in a variety of sizes from

AN 123151 through 132262 of
number 347 stainless steel.
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This Lockheed special No. 725400
is a special High heat treat cold
headed bolt with P.S.l. of 180,000
to 200,000, with a diameter of
17" at the shoulder and 114" dia.
at the threaded section. The head
is 12 point, The radius under the
head and the threads are rolled
after Heat Treat to control grain
flow for strength. This bolt has a
very high fatigue percentage.
Ground before Heat Treat because
of no decarburization, thereby el-

iminating surface strain.

¥ '.l"r -""-
i i .I'ff'li'.i rff g

"

We manufacture large bolts
from NAS 464 thru sixteen

Dia. AN @ thru 16 ... AN
Lockheed special 725400 179 thru 186 etc.

We specialize in the manufacture of Aircraft Rivets and
Bolts to AN-NAS and MS standards.

COLD HEADED RIVETS
AND BOLTS

3/32" to 1/2" Dia.

EL SEGUNDO,
MANUFACTURING COMPANY CALIFORNIA

board & Western agreed to a relatively
high price to obtain equipment under a
lease arrangement.

In this instance, S&W entered into
a 10-year lease with Aviation Equipment
for three Super Constellations and spare
parts, The capital cost of each airplane
and attendant spares is indicated at
approximately $2 million.

The monthly rental is to be $33,500
per airplane and $18,000 for the neces-
sary spares during the frst year. The
second year, the monthly rental drops
to $32,000 per plane and to $30,500
the third vear. The fourth and ffth
vears specify monthly payments of
$29,000.

Seaboard has deposited $1 mulhon

with the leasing company as security
for performance. Ot this amount,
$640,000 is to be returned during the
fifth year and the remaining $360,000
in the last year.
» S4-Million Rental-During this mmtal
five-vear period, Seaboard will have paid
a total of about $4 million in lease
rentals for the three airplanes and spares.
At the end of that period, the company
has an option to purchase these plancs
at a stated formula that may give Avia-
tion Equipment a material profit.

If these planes are not purchased by
Seaboard, it may lease them for an ad-
ditional five-year period at a monthly
rental of $8,400 per airplane and $4,500
for the sparcs.

If Seaboard & Western were able to

finance this equipment purchase directly
at the outset, the overall costs would
work out substantially lower.
» Ambitions Program—Leasing  pro-
posals for aircraft have been approached
and even advanced by other groups In
past years. |

But none of the plans received favor-
able response.

One of the most ambitious programs
in this direction was developed by Con-
vair in 1948 to rent the 240 transport
to airlines, granting them a purchase
option. .

This scheme contemplated establish-
ing the Convair Equipment Corp. as
the leasing company, iinancing 1t largely
by government funds. :

" Airlines were far from receptive, how-
ever, and government officials frowned
on the idea. _
» Better Buy—In recent years, a promi-
nent commercial paper firm explored
the possibilities of entering the aircraft

| leasing field in a substantial manner.

But lease charges necessary to support
the operation were too high.

In substance, any lease 15 as good as
the credit of the lessor. This being the
case and if there are no other extenuat-
ing circumstances, an airline ge_m:m!ly
can do much better by fnancing 1ts
own ecquipment directly rather than
through a lease—Selig Altschul
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Z?W thrust stand for jet aircraft testing

Direct engine thrust meosurements, occurate closed circuit hydraulic system which permits
within ¥ of one per cent, con be mode with exposure to inclement weather ond extreme
this new piece of test equipment. Stands are suit- temperature conditions,
aoble for both single-engine and multi-engine In additien to the ground level stand pictured
planes and can be furnithed for measuring any above. portable stands of equal accurocy can be |
! specified thrust. Maintenonce problems ore r2- furrizhed, Detoilad informotion on both types iy
duced to the minimum through the use of a  availabhle. Inquiries are invited.

I AIRMBORNE STORES AMD TARES |, l-'“':.rl'.-'-'r BH'ETGL EHGIHEERIHG EGHFQHATIEH ‘-n:-"-"l-r"‘-l-"-"-I'!'l.!F:\.'..'-I'UN';- " flf:f*f-iﬁ'ilj

DESIGHN  CROUND HAMDL NG FoQul i T PACEASING « RADOAR AMTCENMNAL & OIS ol
IRAINING DEVICES » SEAVO MECHANIGMS BRISTOL = PENNSYLVANIA FIRE CONTAD|, SYSTEMSE , BOMB HOIBTS

a HARTZELL constant-speed propeller
was GCessna’s choice for their 180

The phenomenal climb and cruise perform-
ance obtained from such airplanes as the
Cessna Model 180 results from excellent air-
frame engineering and provision for maxi-
mum thrust. Not only is all the engine power
made available by virtue of the Hartzell con-
stant-speed propeller, but it is converted into
the highest thrust power possible by efficient
Hartzell metal blades.

Simplicity, low cost, minimum maintenance
and low weight are other virtues of the new
Hartzell Model HC-82-X constant-speed pro-
pellers. Full-feathering constant-speed pro-
pellers for light twin-engine aircraft are also
available. Write for details.

HARTZELL

PROPELLER COMPANY
DEPT. A. PIQUA, OHIO
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A Harizell constant-speed propeller t5 itand-
ard equipment an the Cessna 180,

Semblecity of destgn tniures (roge
Gle-free operatron with piniminm
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KitCombines Rudder and Aileron Controls
|
|

® New system increases
safety in lightplanes.

® Lateral axis switches to
rudder at low speeds.

By George L. Christian

The Civil Aeronauntics Administra-
tion has approved the Ross Simplified
Flight Control System for kit conver-
sion of Piper PA-11 and J3C aircraft.

The inventor of the system, Dr.
Frederick W. Ross, professor of aero-
nautical engineering at the University
of Detroit, says it is now flying in five
Pipers and wiil be installed on an
experimental basis in the forthcoming
Mevers Model 200, a four-seater execu-
tive plane. It 1s also applicable to
larger craft, Ross says.
> "«vlam Advantﬂgesr-'] he system unites
both rudder and aileron controls in
the stick (or column and wheel) but
still permits full slip control by using
the rudder pedals (Aviation WEEK
Apr. 16, 1951, p. 26).

Ross says this combined control im-
proves aircraft performance; permits
greater precision in flying; increases
safety; reduces pilot fatigue, especially
under IFR conditions; increases lateral
stability, and reduces training time for
student pllﬂts

The svstem also lends itself to

autopilot development because the air-
craft may be maneuvered with a two-
axis mstead of a three-axis control.
» Aileron and Rudder—Basis of Ross
control is the relationship of aileron
deflection to rudder deflection, coordi-
nated with elevator position. A simple
mechanical linkage—Ross calls it a
mechanical cnmputr:r—m:him'cs these
relationships between aileron, rudder
and elevator.

At higher-than-cruise speeds, where
elevator 1s somewhat forward, as in a
dive, lateral control is more in the
ailerons and less in the rudder.

At cruise speeds, where elevators are
pretty well streamlined, relationship be-
tween aileron and rudder is such that
plane performs a perfectly coordinated
turn when stick is moved left or right.

As elevators are raised and aircraft
speed reduced, Ross’ control system
takes proportionately increasing lateral
control out of the ailerons and puts
it into the rudder.

When stick is in the full back posi-
tion and arcraft approaches a stall, all
lateral control has been transferred

94

FIELD INSTALLATION of Simplified Flight Control System is shown in rear seat of Cub.

from aileron to rudder, automatically.
Ailerons remain streamlined although
stick is deflected fully to either side
and rtudder 15 where lateral control
should be at low airspeeds when use
of ailerons might induce wingtip stalls.
» Side Slips—Since all lateral and di-
rectional control 15 concentrated in the
stick (or column and wheel) allowing
all air work to be performed by a single
control, the rudder pedals can be put
to some use other than providing di-
rectional control, the system’s inventor
points out.

In fact, they are used “to coordinate
the rudder and ailerons, only in re-
verse.. This was plainly shown in a

demonstration flight in Dr. Ross’ Piper.
[f stick were held in neutral and pres-
sure applied to either rudder pedal,
rudder and ailerons were crossed i
proportion to the amount of pressure
applied. At full rudder pedal deflection,
plane lost altitude rapidly.

This cross control puts safety into
coordinated control flying since plane
may be slipped into a feld when the
approach is made too high., And cross-
wind takeoffs and landings are simple
with the control.

The stick still provides roll control
while controls are crossed with the
rudder pedals, and the system auto-
matically drops windward wing in a
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Four design ideas you can use right now...

DEPENDABLE FUEL FEEDING. Fuel for the J&5 Turbojst Engine is
injected 1o the bumners through Titeflex™ flexible metal hose. Tough, light-
weight Titeflex—tested for temperatures from —70°F. to + 600°F. and for
pressures up to 500 psi—reliably conveys fuel to engine nozzles; withsionds
vibration and rough use; is excellent for complex configurations,

CUSTOM WIRING SYSTEMS. Titeflex speciclizes in designing and
bulding special “packaged” wiring systems ond component assemblies for
today's complex aviation and guided missile installations. These may be
jocketed with protective silicone or other compounds—and Titeflex Special
Connectors used as integral parts solve complex wiring problems.

FAILURE-FREE INSTRUMENTATION. Designed primaorily for instru-
mentation service at high altitudes, lightweight Titeflax 07 Connectors are
pressure-tight and resistant to moisture and corrosion. Plug and receptacle,
moted, weigh only 3% of on ounce! Speciol sizes, meeting AN Specifications,
can be made with 2 or 3 pins and AE threads—and adapted to your design.

RADIO SHIELDING. Titeflex Harness for reciprocoting engines is our
specialty. Titeflex mokes o wide ronge of standord ignition hornesses
meealing rigid aviation specifications—can alse supply component parts,
such as serviceable leads for military and commercial circraft. Titeflex
application on Wright R 1820 Engine includes harmess and leads.

FROM DESIGN TO FINISHED PrODUCTS, Titeflex is especially well qualified to help you with all
problems of special metal hose, wiring and connections, Take advantage of the long experience
of Titeflex engineers in developing high temperature fuel lines, in designing and fabricating
harness and wiring systems. Write us now about your application; our nearest representative
will be glad to call and help you. Or send for our new 48-page Metal Hose Catalog No. 200.

TITEFLEX, INC.
317 Frelinghuysen Ave, MAIL
Mawark 5, M., —0 1 COBPON

TOBAY

Please send me without cont
information abowl the produck

SEAMED AND chacked al the lafh
) SEAMLESS METAL HOSE PRECISION BELLOWS IGNITIBN HARNESS IGNITION SHIELDING H;“E _L _
TITLE e T
FIRM 1
SR ADDRESS A —
ELECTRICAL :I RIGID AMD FLEXIBLE
CONKECTORS WAVE GUIDES CITY _ ZOMNE___ STATE ==t J
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PROTECTIOH

WITH 'I'HE

STURGESS

MU L'I'I DIRE I‘.'TII'J HAL

Mineolo, L.1., MY, -

26

MULTI-DIRECTIONAL
MEETS MA-2—=MIL-R 8236

HERE 15 THE NEW STURGESS HARNESS
REEL THAT PERMITS NORMAL PILOT

MOVEMENT AND INSTANTLY SECURES
HIM AGAINST INJURY IN EMERGENCY

MULTI-DIRECTIONAL in its protective
function. Instantly activated by
slight shock load protecting the
pilot against injury on instrument
panel or other projections.
AUTOMATIC — Locks automatically
and is equipped with manual con-
trol lever for pilot's use. Entirely
mechanical in operation, requiring
no auxiliary power such as elec-
tricity or hydraulics.

LIGHT WEIGHT—Entire unit, includ-
ing manual control, weighs only 2
pounds — substantially less than
MIL-R-8236 specifications.

TESTED —The Sturgess Harness Reel
has successfully passed the most
rigid qualification tests, and is in

production.

IN PRODUCTION...Write Today
for complete information Dept. AW-8

T
W SCIENTIFIC CO.

1430 Grande Yista Ave.,
25 Stillman Street, S5an Froncisco 7, Colifornia
1915 15t Avenue South, Sealtle 4, Woshinglon
8046 Eost Abraoam Street, Arlingten, Texas

EASTERN REPRESEMNTATIVE: AERD ENGINEERING INC,
Indianapalizs - Baltimore - Monireal

los Angeles 23, Colif.

crosswind landing, “taking the wind
out of the wing.”

In Ross’ Piper, there is an alternate

stick to the left of the rear seat, which
actoates the same controls as the rud-
der pedals. Ross feels he will probably
standardize on rudder pedals since al-
most all existing aircraft have them
as standard equipment.
» Improved Performance—The Ross
system automatically compensates for
adverse yaw conditions by feeding in
correct amount of rudder displacement
for a given aileron displacement.

One result is that aircraft designers
may design smaller span ailerons for
a plane of a given wing spread, Ross
says. Thus a greater amount of trail-
ing edge area may be given to wing
flaps, which in tum gives better take-
off and landing performance.

Another way of looking at it is that
designers may use wings of shorter
span because ailerons may be smaller
(keeping flap size constant). The re-
duced frontal area would pay off in a
5-10 mph, speed increase on a plane
of the Bonanza-Navion class,

OPERATION of controls and computer linkage is shown by drawing of the Ross system.
> All These

Help—Because displace-
ment of rudder is constantly and ac-
curately proportioned to aileron dis-
placement, pilots are able to do a more
precise job of flying than if they have
to rely entirely on their own coordina-
tion, Ross points out. Advantages are
very real at low, almost-stalling speeds.

Ross says his control system is a
boon to student pilots. It simplifies
one of the toughest jobs they have
to learn—coordinating aileron and rud-
der controls. Another point he makes:
Since student pilots are taught that
lateral control is normally in the stick,
they tend to use stick instead of rud-
der at critically low speeds.

Because the Ross controls are auto-
matically coordinated, students using
his system can concentrate on other
things, and learning to fly is speeded.

Expencnc& on the five Pipers cur-
rently equipped with his system shows
that the average student can solo after
about three hours of dual instruction
instead of the standard eight, accord-
ing to Ross. He says that students
learn so fast, and their morale is so
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KEY factor in high altitude re-
fueling from Boeing's KC-97
aerial tanker is good visibility at all
times for the boom operator. A big
317 x 31" window of electrically-
heated “NESA" glass assures this
kind of visibility and handles the
pressurization problems at all times,

The window consists of two sheets
of tempered glass with a vinyl filler
between. Because of the extreme
size of the window, Boeing engi-
neers felt it was absolutely essential
that the vinyl layer hold the pressuri-
zation load if the glass shou d break.
The vinyl used is .40” thick and the
inboard layer of glass is k" thick,
making both elements the strongest
of their kind used in aircratt.

The “NESA” coating conducts
electrical current over the glmb area,
preventing fogging and icing and
maintaining clear visibility. The
same Flexseal type of * ‘NESA” glass
is used in the seven panels compris-
ing the windshield area,

The accompanying detail shows a

IR

PAINTS GLASS

IN CANADA:

PITTSBURGH

CANADIAN PITTSBURGH

. 'i|l:r-i-!

V2" TEMPERED GLASS —

A0 VINYL

Electrically-heated ““NESA’’ glass solves problems of
visibility and pressurization '
for hoom operator in
Boeing’s Aerial Tanker

MESA SURFACE

cross section of the lower edge of
this ].IIEE‘ window with the vinyl in-
sert I:rrnlrm]mig, r from the two ll;:htﬂ
of glass to give a Hexible, sealed con-
nection with the fuselage. This lower
edge is beveled to give better clear-
ance in unt’i]lm;,_, r the ]drﬂ'[ *-’Ilﬂw
Pittsburgh Plate (l..m Lﬂmpdm
technical representatives assisted
,.I_:I)I:FI._II'.IIEE'_JIl Lilglllt ers 1|I {ll. HIgIIII]E t]]l:‘_-,.

CHEMICALS BRUSHES

PLATE WL AS'S

PLASTICS

INDUSTRIES

- ¥i¢''! TEMPERED GLASS

installation. You can take Lll:]v:cmtﬂgt'
of this same kind of assistance with

your 1}11:-hiﬂm dr:-nving upon the

wide experience of Pittsburgh rep-
resentatives and the broad selection
of glazing materials available to
them. For complete information,
write to Pittsburgh Plate Glass
Company, Room 3344, 632 Fort Du-
quesne Blvd., Pittsburgh 22, Pa,

FIBER GLASS

COMPANY

LIMITED
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Changing the map

of the world
—with RCA Shoran

A SHIP SANK in these remote straits—because
a chart was wrong. But that won't fool navigators
any more, Modern aerial survey . . . using RCA
Shoran and photography together . . . recorded
the true shoreline (the lines in white). Now, the
charts are right!

Surpassing any optical survey system now in
se, this radar “vardstick” can map land-and-
water areas never explored by man—and do it at
flying speeds as high as 600 mph. Accuracy is
better than 50 feet in 100 miles or more.

Just another application of RCA Shoran—
added toits use in locating o1l wells, plotting micro-
wave radio relay and pipeline routes, detecting
mine fields, and precision bombing.

You, too, can help our Armed Forces keep our
country safe. The U. S. Air Force urgently needs
men and women volunteers to spot enemy aircraft
—man Air Defense filter centers—do the many
jobs as part of the Air Defense team. 200,000
patriotic Americans are serving. 300,000 more
are needed.

ligh as a result, that it is not unusual
for a student to fly on his first day.
> Safety—=Making 1t difficult (I found
it impossible) to drop a wing without
using the rudder pedal, even with
power off and the stick full back, obvi-
ously increases the plane’s safety.
Ross believes his svstem helps reduce
pilot fatigue, especially during ap-
]‘mmtuta under IFR conditions, Here
again, since the system does some of
the pilot's thinking for him, he is
free to concentrate on other aspects
of making a blind approach.
> Light and Cheap—The system is en-
tirely practical and simple; it can be
designed to ft into any type and size
of aircraft with any H]JL-IZI.’L]. range, Ross
says. The installation in the four-
seater Meyers Model 200, Ross esti-
mates, would add 6% 1b. to the weight
of the aircraft. Price increase would
be about $100 for a factory installa-
tion. Kit installabon would be about
twice that. Meyers supplied many of
the -E{lmpnnu'nh for the Ross svstems
now flying in the five Pipers.
> Modified Demonstrator—Ross demon-
strates his simplified control system in
a Piper PA-11 which has been modi-
fied to a tricycle instead of tailskid
landing gear conhguration. The modi-

fication 15 labsled “manufactured by

Smyer Aircraft Sales, Ponca City,
Okla.,” and 15 called the Testerman
Model SPM-1.

These are the changes: Left and
right main gear take each other's place.
This reversal of the interchangeable
struts moves the muin gear wheels
rearward about 18 in. A steerable,
shock-strutted nose gear is bolted to
the firewall at the lower engine bearer
attach points. Two nose gear drag
struts run from nose gear to main
gear forward attach pomts.

Total imstallation adds 17 1b. gross
to the airplane. But removing 14 1b.
of wheel pants and tailwheel bring the
net weight mmcrease to only 3 1b. In-
creased drag slows plane down about
4-5 mph., Ross estimates.

The Ross control system 15 approved
for nose or tail landing gear.

»The Inventor—Ross has crammed

Accuracy

as represented by integrating ranges
of 300 to 1 is common to all moedern flight simulators.
But for reproducing the intricacies of
supersonic flight the men who design and engineer
Link Flight Simulators go further.
A ten-fold increase in accuracy is built into
Link ac analogue computer systems —
which employ an electro-mechanical integrator
with a 3000 to 1 speed range. And
it really pays off! For example:

I order to produce realistic simulation for

high speed flight, rates of descent as high as 30,000
feet per minute must be accurately computed.

The conventional simulator integrating range of 300
to 1 cannot accomplish this without sacrihicing
accuracy at the slower speeds, e.g. — rates of
descent less than 100 feet per minute, In Link's
newest jet simulators, however, changes of altitude
are computed over an integrating range of 3000 to 1,
and thus accurately indicate rates of descent over
the complete range of from 30.000 feet to as

low as 10 feet per minute!

Equally important is the accuracy of dynamic
performance which this integrating range provides.
This provides the pilot with the actual “feel’ of

the controls in flight — making flight realism an
inherent characteristic of today’s Link trainers.
Precision pays off — and nowhere more importantly
than in training a pilot to make a

controlled approach and instrument landing.

: ll.inlz velocity servo-mechonism os wvied

in the electre-mechanical integra-
tiens of the ac analegue compuler
systems of Link Flight Simulaters.

considerable aeronautical experience
mto his career since he took his Ph.D.
at the University of Washington. He
was a lead .t-r_r-::-r]u].umcnt th Boeing,
then worked for Northrop, Lockhecd
and Convair (Dearborm Div.). At Con-
vair he was assigned to the Spratt
controllable wing project.

Later he went with Bendix in De-
troit where he was in charge of aero
t.]"-.l‘ldlﬂll:‘i-. nnd flight test of the Models

RADIO CORPORATION of AMERICA 51 and 52 priv: 1tL planes. Then, after _ ﬁVlﬁTlf?H, INC.

- Vers it Michig;
e e S a stint at the University of ! lichigan

1 Willow Run Research Center on proj-

JOIN NOW I Contact your nearest local Civil Defense Director,
r write ftos

Ground Ohserver Corps, U, 5. Alr Force, Washington 25, D. C.

BINGHAMTOMN, M, Y.

ects such as the Wizard and Bomarc,
he joined the University of Detroit.

LINK invites employment applications from engineers and draftsmen.
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ENGINEERING

Engineers are among the V.I.P.'s of Aviation. For they are the men responsible for
¥ E :

putting today’s great aviation concepts into being . . . tn Aircraft and Engine Design,
Avionics, Missiles — all the myriad of products that are a part of this huge ‘muli-billion

| :

dollar [n._Iu_u.l:r}_ AVIATION WEEEK 1s the most trusted source of ]['l:_lr!ul.rjr'uD Intelli-
gence for these VUL Ps of Aviation with more of them subscribing to it chan for any
other aeronautical magazine.

AVIATION WEEK

Outside the Engineering Group as well . . . important men in Management, Rescarch,
Avionics, Production and Maintenance, Scientists, Commanding Othcers and Avianon
Specialists of the Services ind AVIATION WEEK their indispensable source of intelli-
Lenee. I'I|-:lr know that {1:1]5 Ihrmth world-wide edicorial resources , . . reinforced l-],' the
IeruL and most t_*-.p:_rmr'm;d full-time editorial staff in our industry . . . can their infor-
martion needs be supplied. They know also that only through a weckly pul lishing schedule
can they keep in step with the startling pace of the industry.

If you need information on the sales opportunitics of this multi-billion
dollar market get in touch with your nearest AVIATION WEEK representative.

Look ts the Sky far yawr Markat AVIATION WEEK
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B-47B Tanker

® Modified bomber refuels
jets in high, fast flight.

® (Conversion of Stratojet
takes only a few hours.

Newest Air Force development in
air-to-air refueling—conversion of Boeing
Airplane Co.’s 600-mph.-plus B-47B
bomber for use as a tanker—offers new
military tactical potential because of
the plane’s speed and altitude capabil-
ity.

First public demonstration of the
KB-47B tanker was scheduled for the
Labor Day weekend at Dayton, Ohio,

during the National Aircraft Show.
Equipped with a flight refueling hose
and reel and extra tankage, the tanker
is on the program to refuel a sister
B-47B fitted with a probe in its nose
to contact the funnel-shaped drogue at
the end of the KB-47B’s trailing hose.
Modifications to equip the bomber
as an experimental tanker include in-
stallation of fuel tanks, pumps and
lines, additional cockpit instrumenta-
tion and the reel hose and drogue sys-
tem with the airplanc’s bomb-bay. The
receiver plane, already equipped with
a refueling receptacle for the alternate
Boeing flying boom, required modihca-
tion of this reﬁmling system to affix a
probe at the B-47B’s nose.
» Speed Edge—Fstimates are that the
B-47 can be converted from bomber to

Facts 2.
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Figure:

If she'd slipped teacher an
apple with a dynamite cap
in it, well, that'd a been
somewhat different. But when
Tanna Ladd has to sit in the corner
at school for an almost-nearly-nor-
mal thing like flirting with a pilot,
we call it Persecution! This remorse-
wracked bundle of learning is
blonde, blue-eyed, 116 lbs., 55",
and 19,

Fact:

—And, speaking of learn-
ing, you can learn a lot about the
condition of your airplane with the
amazing new Bendix Ignition Ana-
lyzer, aviation's newest electronic
trouble-spotter. In the
shop or in the air, the
Bendix Ignition Ana-
lyzer means important
savings in maintenance
time and money. Write
for literature and price.

tanker or vice versa within a few hours,
ziving the airplane new versatility.

But the main advantage is in in-
creased speed. Heretofore, most USAT
tanker planes have been piston-engine
Boeing B-29s and C-97s, adequate for
refucling other piston-engine aircraft
but not well matched for refueling high
speed jets under some tactical require-
ments.

The wide gap in speed between the

jets and the piston-powered tankers
often raises elaborate problems n ar-
ranging a rendezvous so that the jets
will not be penalized in speed by the
slower tankers. A highspeed jet-pow-
ered tanker that can fly with fighters
or bombers and be available whenever
needed up to its point of return will
simplify this problem.
» 707 Conversion—If the B-47 tanker
continues to work as well as early tests
have shown, it will strengthen greatly
the military sales arpument for Boeing's
new 707 jet transport (AviaTion WEEK
June 29, p. 12) in a tanker version.

One important factor in the com-

panv's decision to go ahead with “metal
cutting” on the pmtﬂt},rpc 707 was the
potential for military sales of a high-
speed transport that also could be used
as a tanker.
» Fastest and Highest—Exact data on
altitudes and airspeeds, refueling capac-
ities and rate of flow achieved during
tests of the KB-47B were withheld for
security reasons.

However, if the KB-47B was pushed
to its normal cruising speed and alti-
tude, it is assumed that the tanker al-
readv has set new records in air-to-air
refueling.

No major obstacle to refueling while

traveling at the 40,000-ft. cruising
altitudes and 600-mph. speeds preferred
by the modem jets is anticipated by
engineers, if the receiver and tanker are
well matched.
» Significant  Advance—Edward C.
Wells, Boeing vice president-engineer-
ing, calls the “now routine use of aenal
tankers in Strategic Air Command one
of the most significant advances in post-
war aviation.”

He considers the KC-97, equipped
with flving boom refueler equinment,

| the best tanker yet developed and qual-

ified for the majority of strategic

| bomber missions. It currentlv is used

for refueling B-47s, B-50s, F-84s and
RB-45Cs assigned to SAC.

One squadron of KC-97s is attached
to each of the B-47 Stratojet medium
bomber wings of SAC and is used for

strategic support missions, personnel
carrving or cargo hauling when not on
tanker flights.

Wells says Boeing is looking forward
to higher and faster flving tankers with
more advanced refueling equipment
and is experimenting with various types

AVIATION WEEK, September 14, 1953

Why JET ENGINES need ¢
Heat -Re_sistanf Alloy Castings

" Take a look at these castings...

In each one, specific advantages are gained by casting

the part in heat and corrosion-resistant alloy containing
nickel.

f, Nickel-containing alloys are also specified for combus-
dih 5. tion chambers, nozzle vanes, flame tube casings, and other

components subject to heavy stresses, intense heat, corro-
sion fatigue and other service conditions.

High alloy castings containing nickel may be of help to
you on jobs where resistance to heat and corrosion are

| : - prime requisites. Send us details of your problems for our
suggestions, Write today.

JET ENGINE DIFFUSER CONE...produced by SOLAR
AIRCRAFT COMPANY, San Diego, Calif., for use in
J34 jet engines. Made from 18-8 columbium-stabilized
stainless steel (AMS 5363) this casting replaced forg-
ings, and resulted in greater economy plus superior di-

mensional stability of the part after machining. Diam-
eter: 24 in —Weight: 200 lbs

NOZZLE DIAPHRAGM . . . used in aircraft engines
at temperatures up to 1600”"F. Produced by LEBANON
STEEL FOUNDRY, Lebanon, Pa., this part is cast in
chromium-nickel stainless steel (CF-8C alloy, approxi-
mately equivalent to Type 347 wrought material ).

JET ENGINE RINGS . .. centrifugally cast by the
DURALOY COMPANY, Scottdale, Pa., using 25%
chromium —14% nickel —39% tungsten alloy. The center
casting 15 a rough machined blank. The end castings are
finished rings. These parts are used at temperatures of
600°-700°F., under highly oxidizing conditions. Diam-
eter: about 15 in

THE INTERNATIONAL NICKEL COMPANY, INC. wew'voncs,n.v.
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of refuehing on several different air-

craft,

» First Refueling—Boeing made its
first successful air-to-air refueling in
1929 with a Model 95 mail plane as
receiver and a Model 40B as tanker.
This involved trailing a hose that was

grasped by a crewman in the receiver |

plane and htted manually into the filler
pipe.

Most outstanding aerial refueling on
record a nonstop flight around the
world by the Boeing B-50 Lucky Lady 2

in 1949 with four refuelings enroute by

four KB-29 tankers, enabling it to fly
23,452 mi. in 94 hr. 1 min.

Wright Air Development Center
pilots have completed the first flight
tests of the KB-47B and the prop-
equipped receiver at Seattle. The two
airplanes now are assigned to opera-
tional suitability test at Air Proving
Ground Command, Eglin AFB, Fla.

—A. McS.

PAA Puts Messages
On 2-Way Facsimile

Intrafax, an electrical, two-way fac-
simile communications system has been
installed by Pan American World Air-
ways in its New York ofhces, the frst
such installation for an airline, PAA
SHYS.

Intrafax is used to flash intra-com-
pany messages between key departments
in the carrier's nine-story ofhice build-
ing in Long Island City, the airline’s
district sales and ticket offices at 80 E.
4Znd St. and its executive ofhces in the
nearby Chrysler Building. The Intra-
fax center in the Long Island Gi%
ofhces serves a network of 11 branc
stations.

P&W Engine Forum
Scheduled at Dallas

An aircraft engine maintenance and
operation forum, jointly-sponsored
Pratt & Whitney Aircraft and South-
west Airmotive Co., will be held at
SAC's Love Field plant, Oct. 14.

The one-day conference at Dallas is
offered for executive aircraft owners and
crews and hxed-base operators. It will
feature a question-and-answer session
and these talks:
® Pratt & Whitney Aircraft Engine and
its Place in Present Day Aviation, by
L. B. Clark, supervisor of PWA's Serv-
ice School.

& Moderation and the Wasp Engine,
by A. L. MacLain, PWA's first test
pilot and now the company's installa-
tion liaison engineer,

e General Engine and Aircraft Opera-
tion on Current Transport-Type Air-
planes, by W. G. Anderson, PWA's

airlines engineer.
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Supplied in
Assemblies

Flax-0-Tube will help you
determine the ossembly
needed or work fo your
own specifications In
either case, modern faocil-
ities and lotest Iinspection
techniques ossure you a
uniformly high quality
product delivered promptly,

Supplied for
Field Assembly

Q¥

Flex-0-Tube hose is olse
supplied in bulk coils with

reusable fittings for field
ossembly, Complete range

of sizes ond types.

T e e R

CIVISION OF
786 POURTEENTH

I

FLEX-O- UBE

—_— = == e e —

A tricky flexible hose problem for air-
craft? You can relieve the pressure by
calling in Flex-O-Tube, Our engineers
are specialists in the application of
flexible hose products and are backed
by a great fund of experience in the
industry . . . twenty-five years of it.

Tight aircraft production schedules to
meet? You can count on delivery
schedules from Flex-O-Tube. And the
uniform high quality that Flex-O-Tube
is famous for is mighty important when
every assembly counts,

These two factors, combined with the
dependable performance of Flex-O-
Tube products, are the very reasons
why more and more aircraft engineers
and production men are specifying
Flex-O-Tube. You'll benefit, too, when
you put the pressure on Flex-O-Tube,

Pleose send me your free

MERIDAN CORP
@ DETROIT 16, MICHIGAN

[ aircraft catalog.
[ lindustrial catalog.

BV i R i il

Name .......
Company .....coeimeeee S e i ks -
5 | ENC PSR Sr | | QPR | |+ | P PR

105



106

In one sense, at least, the last six years of hard work at
Pratt & Whitney Aircraft have been only preparatory.

While we have increased output of both jet and piston
engines, we have been building and expanding our plant,
preparing for one of the most important engine programs
in our long manufacturing history.

Today this company-financed plant expansion is almost
complete. Production of gas turbine engines in the highest
power category is accelerating rapidly to meet the urgent
requirements of National Defense. In fact, this year for
the first time, Pratt & Whitney Aircraft will produce more
engine horsepower in turbojets than in piston engines.

But it has been a big job, building brick and mortar
facilities for our growing turbojet program, and tooling
up these facilities with the wide variety of equipment
needed for jet engine production., At the same time we
have had to keep increasing our production of piston
engines for the armed forces and for civil aviation.

¢ Beginning in 1947, extensive jet research, development
and test structures were built. In 1950 the Navy stand-by
plant at Southington was reopened, and the next year,
Meriden was leased and put into operation. These two
branch plants, plus a number of smaller facilities, totaled
more than a million square feet. In 1952 our new INorth
Haven plant was finished and occupied, and substantial
additions were made at East Hartford. Pratt & Whitney
Aircraft’'s manufacturing areas alone now total more than
4 000,000 square feet.

Yes, it has taken vears of hard work to fully expand our
plant for the new engine programs. But our new facilities
are nearly complete and we are concentrating on the
major work ahead—increasing production of our turbojet
engines. We are proud of the important part the J-57 and
other Pratt & Whitney Aircraft engines are playing in
helping to keep America’s airpower strong.

MAIN QOFFICE AND PLANT: EAST HARTFORD, CONMECTICUT
BRANCH PLANTS: NORTH HAYEN, SOUTHINGTON, MERIDEN

1951

' - =i!=ElEﬂEEEEI-EEHI:u---

1953

THE ABOVE CHART illustrates the
huge increase in plant facilities at
Pratt & Whitney Aircraft. .. from
the immediate postwar period, when
our turbojet work began, to the
present total of over 6,000,000 square
feet. Approximately four-fifths of
that total is company-built and
company-owned, representing an
investment of many millions of dol-
lars in the continuing development
of dependable aircraft engines.

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION




wvery B-36

severe punishment.

MO ORDINARY STEEL could withstand the
huge shock loads imposed on the main
landing gears of Convair’s giant Air Force
H-36 Bomber. The plane has a maximum
oss weight of 358,000 lbs.,, with still
igher landing shock loads. But U-S-S
CariLLoy steel has more than enough
impact strength to hold up under this

U-5-S CARILLOY electric-furnace aircraft quality
steel meets every requirement for these wvital

ta. The precision machining and expert
ﬁl treatment they get at Cleveland Pneu-
matic Tool Company complete the job.

lands on U-S'S Carilloy Steel

HEN 179 tons of B-36 thump

down on a landing strip, tre-
mendous stresses are built up in the
structural parts of the landing gear.
Only the highest quality in steel can
handle this tough job, which is one
of the most exacting in the aircraft
industry.

All of the rugged main columns
for these landing gears are made from
U-S:S CariLLoy electric-furnace
aircraft quality ingots. This high
guality alloy steel provides the

UNITED STATES STEEL CORPORATION, PITTSBURGH
TENNESSEE COAL K IRON DIVISION, FAIRFIELD, ALA.

3-1218

great strength and shock resistance
demanded in the performance of the
finished part. The main columns for
these landing gears are forged. The
original ingot, as shipped to the for-
ger, weighs approximately 37,500 lbs.
From it are produced two columns,
each weighing about 1200 lbs. In
other words, approximately 937 of
the steel has been removed —with a
mere 79, of the original ingot left to
do this tremendous job. Obwviously,
only steel of the very best quality can

UNITED STATES STEEL EXFORT COMPANY, WEW YORK

meet such exacting requirements.

The same care and skill go into
every ton of CARILLOY steel that you
buy, whether it's a giant alloy ingot
or a few tons of special steel. Our
experienced metallurgists keep a
close check on every heat of steel to
make sure it has the strength, hard-
ness, toughness and machinability
that’s needed.

If vou have a special steel prob-
lem, let us know. We'll be glad to
help you with it.

» (ODLUMBIA-GENMEVA STEEL DIVISION, SAN FRANCISCO
UMITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS.

™ Carilloy Steels

ELECTRIC FURNACE OR OPEN HEARTH

U NI TED

COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH

I R TRy S
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NEW AVIATION PRODUCTS

Instrument Measures YOR
Signal Generator Accuracy

A simple, lightweight device to meas-
ure the accuracy of omnirange signal
generators that are used to check out
aitborne VOR receivers has been an-
nounced by Aircraft Radio Corp. The
11-1b. set—the H-16 Standard Course
Checker—is said to be smaller and easier
to operate than previous types.

A builtin selfchecking circuit 1n-
sures the accuracy of the machine, which
can measure the phase difference be-
tween the 30-cps. envelope of the
9,960 = 480 = cps. reference modula-
tion and of the 30-cps. variable modula-
tion. It checks: (-deg., 15-deg. and
180-deg. courses. Amount and sense of
the error, up to a maximum of 4 deg.,
i5 indicated on the panel meter.

Designed to operate efficiently un-
der high-heat and -humidity conditions,
the device is available with a 503-1b,
power unit. Input power is 35 watts,
115 v., 60 cps. Input voltage may vary
from 105 v. to 150 v. and frequency
from 50-70 cps. The unit is priced at
$398 FOB Boonton, N. J.

Aircraft Radio Corp., Boonton, N.]J.

New Aircraft Motor
Is Explosion Proof

Explosion-proof motors with fast-
acting electromagnetic brakes are being
produced for aircraft by Lear, Inc.

The small powerplants are designed
to vield the highest hp./Ib. ratio con-
sistent with reliability demanded of
them, Lear says, and can be used
any application requiring five to 45
watts output at speeds from 9,500 to
15,000 rpm.

Intermittent duty types, the motors
drive valves, shutters, flaps, trim tabs,
positioning systems and mechanical

AVIATION WEEK, September 14, 1933

linkage. Maximum diameter is slightly
more than 1% in. with lengths up to
nearly 4 in.

The motors are designed to meet
environment and service requirements
of specification AN-M-40 and new pro-
posed MIL specs. They are available
with single, split or tapped series, shunt
or compound windings.

Lear, Inc.,, 110 Ionia Ave.,, N. W.,
Grand Rapids, Mich.

Low-Cost Lighting Unit
Brightens Small Runways

A new, small landing strip lighting
unit that has hit the market will re-
portedly illuminate runways for as little
as 30 cents per ft.

Manufactured by Line Material Co.,
the unit is called the Flying Farmer. It
is made available as ﬁlart of a runway
lighting package which includes either
12, 24 or 30 lights with cones, lamps,
green threshold lights, control switch
and a sufficient amount of No. 10
direct burial conductor.

According to LMC, the packages con-
tain evervthing necessary for simple,
effective installations of 2,000 (12
lights), 2,500 (24 lights) and 3,000 (30
lights) ft. Installation procedure simply
consists of ploughing a 6-in. furrow,
dropping in the wire, driving stakes at
200-tt, intervals on both sides of the
runway and hooking up the cable.

Designed to work directly off a 115-v.
a.c. lighting circuit, the system 15 sut-
able for landing strips, runways at
smaller fields and taxiways. Lamps are
15-w., 105 lumens, giving 27 candle-
power output. Voltage drop is kept
down to 5% at the ends of runways
through the use of No. 10 plastic-
covered wire. No transformers are neces-
sary.

Accessories for the Flying Farmer
include photoelectric controls, time

PHEOLL.

offers you all
types and sizes of

Yz

AIRCRAFT RIVETS

TRADEMARK REG. U.B. PAT. OFF.

FASTER and LIGHTER
THAN ANY COMPARABLE
SHEAR FASTENER

REGULAR
CLOSE
TOLERANCE

and
INTERFERENCE

FIT TYPES

| MANUFACTURED
FROM
ALLOY STEEL,
" STAINLESS STEEL
- AND 75ST
ALUMINUM
ALLOY

e |

CLOSE TOLERANCE HEADS

are upset
to finish dimensions
L
CLOSE TOLERANCE SHANKS

are ground
to required limits

Pheoll gives you prompt service on
Hi-Shear Aircraft Rivets in all types and
sizes . .. many available from stock.

HEAD STYLES—100° flush head or pro-
truding head are standard; other head
styles can be furnishea.

DIAMETERS—From 14 in. to 3§ in., in-
clusive,

HEAT TREATMENT—Alloy steel rivets are
heat treated to either 125,000-150,000
psi or 160,000-180,000 psi.

Special types of Hi-Shear Rivets can
also be supplied where required.

Rely on Pheoll for the complete line
of Hi-Shear Aircraft Rivets !

Catalog and engineering data sheets
available on request,
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AIRCRAFT

OIL TOOL

|

MANUFACTURING COMPANY,

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

8463 HIGUERA STREET @ CULVER CITY,

AU

INC.

ARG RO D ERL L RLALEL

We have the specialized skill, experience and equipment to mam_lfan-
ture special holts and fasteners to your most exacting specifications.

switches, higher-intensity  threshold
lights and small, rotating beacons.

Line Material Co., 700 W, Michigan
St., Milwaukee, Wisc,

Precision Boring Machine

Features Automatie Cyeling

Precision boring and turming of in-
tricate machined parts for aircraft en-
gines can be performed with the Uni-
matic, an automatic-cycling horizontal
boring machine developed by Atlantic
[nstrument Corp.

High stability is provided for the
sealed spindle and other working parts
of the machine by mounting them on
a4 O-n.-thick granite mounting base
plate, free from residual stresses and
temperature effects and shock-mounted
against vibration, the company says.

The spindle uses precision preload
bearings of l-in. 5C collet capacity and
s hardened ground-threaded nose spin-
dle of standard Hardinge Bros. design,
permitting use of standard face plates
and chucks.

The table provides a 12x12-in. work-
ing area and has four-T-slots for mount-
ing angle irons or Axtures. The spindle
pivots on a 10-in. bolt circle for angular
boring to an accuracy of .0001. |

Atlantic Instrument Corp., 90 Broad-
way, Norwood, Nlass.

Meter Measures Resistor, |

Transistor Performance

Boonton Radio Corp. is markting
an instrument designed for measuring
the performance of resistors and tran-
sistors at high frequencies.

The unit, Type 250-A RX, also serves
as a convenient tool for determining |
characteristic impedance attenuation
and velocity of propagation of trans-
mission lines, the company claims, It
has a completely self-contained RF
bridge permitting direct measurement
of equivalent parallel resistance and
capacitance of two terminal nebworks
over an unusually wide frequency
range, the company says.

Frequency coverage is 500 ke to
250 me. in eight ranges. The meter has
a resistance range of 15 to 100,000
ohms and capacitance range of plus
20 mmfd. to minus 100 mmfd.

Boonton Radio Corp., Boonton, N. J.
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MILITARY
APPLICATIONS

CONSTANT RESEARCH o improvec

timing motors enabled HAYDON* to intro-
duce omong other advanced timing compo-
nents, its 6700 series 400 cycle timing motor,
This is an hysteresis type synchronous timing
motor, essentially two phase. It is furnished
with capacitor for self starting operation on
single phose. Variations in temperature, volt-
age and heat do not affect timing, which is
as accurate as the frequency control.

The HAYDON 9200 Series D, C. motor for
timing opplications is designed for operation
from 6 to 30 volts. It can be supplied un-
calibrated for vse with external resistance or
calibrated with resistance type leads.

The 9250F Series HAYDON D. C. moler pro-
vides the more uniform torque ond speed
choracteristics of @ unit wound for 28 volts, and
has an R. F. Interference filter. It offers super.
ior performance over @ wide temperature range
as well os under load. The current and power
droin is lower and no calibration is required.

The 1600 Series is the basic moter of the
HAYDON line. This motor offers dependable
performance, small size, total enclosure, oper-
ation in any position, controlled lubrication,
simple assembly and a wide ronge of stand-
ord speeds from &0 1o 1/60 rpm. Can be
supplied to service specifications,

HAYDON Sales Engineers will gladly demon-
strate that HAYDOMN mators will meet your
requirements. Write details of your needs
and we will be glad to help.

*"TRADEMARK Reg. U. 5. Pat. OF.

HAYDON Mfg. Co., Inc.

Subsidiary of GENERAL TIME CORP.

3633 ELM STREET
TORRINGTON, CONNECTICUT

i!l|ll

s
2

T

it

gl
ik

E o i ek
— S .
- ErEl s g
ke
s TR -_-= - r
—
- - . Il.u - =
T '
RS
- P
-

AT TORRINGTON

HEADQUARTERS FOR

TIMING

13



lll;L...l- I -
ol |

Bl o T A Y | ALSO ON THE MARKET

Qil grooves are cut faster with machine
recently developed in England by Tro-
jan, Ltd. It replaces 5-6 conventional
machines; in demonstration, it com-
pleted left- and right-hand multiple oil
grooves in phospher bronze bushings in
2% min. (compared with 40 min. nor-
nally). Tool will be marketed by Sel-

PUSH-TITE

THER ADKE & W

WING FLAPS e Saginaw
Ball Bearing Screws

C o " P l I " G son Machine Tool Co., Ltd., Chase trﬂﬁi:ﬁ;ﬂﬁ;?ﬂ;?:; :
Provides Instant Automatic Flow or Shut-off Rd., North Acton, London, N. W. 10. s're_ef balls to provide _
) highly efficient linear WING FOLD * Saginaw
Special converter adds short-wave band octuators for wing Screws are compact and low

With Hansen Couplings you save precious
minutes every time you change air tools —

every time you connect or disconnect a fluid : ek ;
line carrying gas, liquid, or grease. . ing on principle of parallel impedances
To connect, you merely push Plug into l'lialil:::nlh thmu%l mnggnf 1,650-4,000 L:E.-"'v"al:-
uum Electronic Research Laboratories,

Socket—flow starts instantly. To disconnect, _} - :
pull back sleeve on Socket— Coupling disconnects and flow Room 915, 210 Post St., San Francisco.

15 shut off instantly and automatically.
Available in a wide range of sizes and fittings. Two-way
shut-off and straight-through Couplings also available.

in weight-strength ratio,
making them ideal for many
aircraft applications. They
have proven highly success-
ful in fast, positive wing

fold actuating.

to portable aircraft radios. Utilizing
radio’s tuner, unit has no tubes, operat-

flap, aileron and tail
surface controls,

Improved alumimum welding flux, Type
202, carries off oxide slag (without need
of puddling stick) and gives operator a

RS : :""]:”TE FOR CATALOG clearer view of work. New fux also o

E5: Boltimere* Birmingham* Buffalo* Chicago* Cleveland e . % S . [

Dallos * Daytan * Denver * Detroit * Ft. Wayne * Hartford « Kansas City Ecn_ﬂﬁ a5 gﬂﬂ'd It'E'I'!'lPLIth'IlIﬂ lﬂdl:ﬂ.itﬂf!f, m
Los Angeles * Louisville » Milwoukes *Minneapolis® Newark * New Orleans as it becomes liquid at that point in

Philadelphia * Pittsburgh * San Franciseo * Savannah » Seattle » 5. Louis - : 1
Montreal * Toronto * Vancouver &« EXPORT DEPARTMENT : Cleveland | hEHtIFg C}fEIE W]’I{_:H metal 1s IEEdF for
welding.—Solar Aircraft Co., 2200 Pa-

T " [ Eh] HH " S I: " "] " " U[ﬂ ':IU Hl "G l}" I" l]ﬂ " Y cific Highway, San Diego 12, Calif.

4031 WEST 150th STREET « CLEVELAND 11, OHIO Pressure-sensitive markers for coding
small-gage wires in avionic equipment
do not have to be trimmed to size. Die
———————— | cut and mounted on pocket-size back-

bttt L L L T T T T P Y YT YT ' e
R R || ing cards, they have tabs which permit
Siassssssssssssscidssisssisssadsdisn | RE ME MBE R quick removal without disturbing other
Ssessessns- *lgsssasasiseas se e codes—Westline Products Div. West- TAIL CONTROL
- sesssssnsse . ern Lithograph Co., 600 E. Second St., SURFACES # Saginaw
='_=' WhEﬂ j'l'.“l-ll F'Iﬂn to move or :hﬂﬂge luhﬁ, L‘DE .I"‘i.I'.I.gEIES 5.'_",. EII:I'-EWE con hE‘ COme-
e ‘EEEE’E be sure to give us ot least ten days’ notice _ bined with electrical,
EE Sescscs so there will be no chance of your missing Film templates E'DVI.‘:fl'iI]g more than 10,- h-,-r::Irnquc or pnevmatic
ee Ssenes ' 000 standard machine tools and metal- units. They can be
EE EEEE! any copies of AVIATION WEEK, wurking p]ant equipment items are feq- furnished in any
s 1 Please send your change of address, to- tured in new lme designed to speed size in a complete
e ther with old oddress to: lant layout planning.—Repro-Templ (e o o LANDIN
se ; » Uakmont, 'a. Ny at more
£ '$358 || AVIATION WEEK, Subscription Service, i 9 selidanty,
5s EEE? 330 West 42nd 5t., New York, N. Y. Higher economics in grinding 6-8-in. Eung:éTr EFEI“EW.'- for the re-
- sees ' elliptical aircraft engine pistons to fin tractable landing gear of
S secs DON'T FORGET TO MOTIFY YOUR -Ngme pistons € . :
E,E; NYLON EE! POSTMASTER, TOO! | tﬂiﬂrﬂp{:ﬂs and fnish are claimed possi- L“‘:‘rdﬂm “"'ﬁ"f“- 1’_‘“’-”'?
et ble with semi-automatic machine which o A fanan e

the torque required
for ordinary threod-
to-thread scraws.

permits speedy setup and minimizes
operator's steps. Machine grinds com-
lfJ]f:x skirts where degree of relief varies

H i % M% rom top to bottom. Wheel truing and Saginaw Ball Bearing Screws are being
os sess | e ﬂl:hF.'}' functions are accomplished auto- used in many other aircraft applications,
se EEE L maticallyv.—Norton Co., Worcester 6, Write for our Engineering Dota Book. It
- ses 'I T Mass. will give you more complete information
-4 ees HA obout Saginow Ball Bearing Screws.

Steam-cleaner operates two guns for
heavy-duty work, delivering 200 gal./hr.
steam and detergent combined, with
two switches the only controls. Full
steam 1s generated from cold water in
two minutes and is delivered in 130-psi.
spray that quickly cuts dirt, grease and

THE H. M. SAWYER & SON CO.

ESTABLISHED 1840

|

LICENSED ENGINEERS + R & D SPECIALISTS

2050 NEBRASKA AVENUE

AGUA sresrinG cear pivision

GENERAL MOTORS CORPORATION,

Coated Fabrics Division
(The Brunsene Co.)

Watertown, Mass. WA 4-0520 SANTA MONICA, CALIFORNIA other objectionable matter.—Ouick-
TELEPHONE EXBROOK 3.478% Charge, [1}111., 1750 N. E. lﬂt% lSt.. P
Oklahoma City, Okla. | MANUFACTURERS OF SAGINAW POWER STEERING N
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THE L20 IN KOREA

In Korea, as in twenty-five
other countries in the world,
the rugged all metal Beaver
has proved of inestimable
value to the US. Army and
U.S. Air Force as an...

Ambulance

Liaison

Command Transport
Freight Transport
Aerial Sprayer and

General Utility
Transport

THE DE HAVILLAND AIRCRAFT OF CANADA, L1TD.

POSTAL

STATHION L

Varied missions are routine tasks for the versatile
Beavers in service with U.S. Army and U.S. Air Force.

TORONTO

ONTARIO

AIR TRANSPORT

Copter Airline Plans Reservations Setup

® Each of Big Four seeks
to aid New York service.

® NYA carried nearly 400
persons in July, August.

Metropolitan New York's first heli-
copter airline, New York Airways, com-
pletes its first year of operations next
month, and president Robert L. Cum-
mings, Jr., reports it has been a “most
successful freshman vear,”

NYA's growth has been so spectacu-
lar, says Cummings, that today it finds
itself in the enviable position of being
wooed by each of the Big Four—United,
Trans World, Eastern and American
Airlines—for exclusive representation
rights,

He told AviaTion WEEk that one of
these proposals will be accepted within
the next week, because up to now the
carrier has had no reservation facilities
of its own at any of the tenminals,

A major passenger complaint, he
says, is the fact that NYA facilities
have been so difhicult to find.

Cummings savs the big carner prob-

ably will set up its switchboards so
that when a passenger requests heli-
copter service, a signal will indicate to
the reservation clerk that he 15 answer-
mg for NYA. The clerk, in turn, will
have a direct wire to the copter line's
offices.
» First Passenger Line—NYA began as
a mail shuttle serving La Guardia, Idle-
wild and Newark Airports in October
1952, inaugurated airfreight service last
Januarv on the same run (AviATION
WEeEEk Jan. 26. 1953).

In June, the carrier extended its
mail run to include a southern route,
serving local communities between
Newark and Trenton, N. J., and a
northern route, serving communities
lower Connecticut as far as Brideeport
and in New York State as far as Pleas-
antville.

Last month NYA became the first
scheduled helicopter passenger airline
in the world with the inauguration of
a shuttle service between the three New
York airports. This service operates 11
times dailv, but airline officials sav that
the schedule will be appreciably in-
creased Sept. 25,
> 20-Seat Copters—NYA operates 2
fleet of five Sikorskys-55s. Cummings
says, however, the carrier looks forward
to the day when it can get an eco-
nomical, two-engine helicopter capable
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PASSENGER transfers from a trans-Atlantic tansport to an NYA copter at ldlewild.

of carrying 18 to 20 passengers at 125-
140 mph,.

“I‘-.Tr:r['hmg against the S-55," the air-
line chief adds. “We've had wonderful
expericnce with them. We have over
1.4000 hr. on two of them, as a matter
of fact, and I'm told that's the most
hours flown on any S-55 to date.'”

» Growing Pains—Even with the small
passenger capacity of the S5-55 (NYA
carries six passengers plus pilot), the
carriecr was able to fly nearly 400 pas
sengers during July and :’mgust Rﬂtcs
are approximately 50 to 60 cents per
mile.

NYA collects its passenger fares at
the end of the run instead of at the
time ticket 1s issued.

Psvchﬂlﬂgm.alh this might be
good,” says Cummings, “but as yet
we're not sure.

“We're still going through growing
pains, and everything is still in the
experimental stage. Rates, for example,
are extremely hard to establish, for
cargo as well as passengers, since noth-
ing like this has ever been done be-
fore.”

P Questionnaire Cure—In an attempt to
cure some of its growing pains, NYA
distributes a passenger questionnaire
on each of its flights. To date, accord-
ing to Cummings, 709% of the ques-

tonnaires have been hlled out and
returned.

Majority of passengers have been
most enthusiastic about the service.
One man stated that after he arrived
at Idlewild from Europe, NYA enabled
him to make a connection at La
Guardia for a business appointment in
Chicago, while a woman wrote that
the service helped her make a connec-
tion that allowed her to wvisit with her
father for a few hours before his death.

Passengers also complain, Two major
criticisms expressed most often:

* “Too much cngine noise in the
cabin.”

e NYA facilities are too difhcult to
find.”

» Network Expansion—Cummings re-
veals that his company has a wide
range of plans for the future.

Chief among these, he savs, is even-
tual passenger flights over the present
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northern and southerm mail routes and
extension of service west to the Morris-
town and Paterson, N. J., areas.

The eventual result, he says, would
be an integral network of helicopter
service within an approximate 75-nu.
radius of New York that would give
rural towns and communitics access to
domestic trunklines and overscas air
carriers in a matter of minutes.

All towns on the present mail run
and those contacted in the proposed
network have been most enthusiastic,
according to NWYA's president.

Many are trying to ouido each other
in the construction of heliports. Some
imn the Red Bank and Frechold, N. ],

arca have installed lights atv their heli-
ports. All of this construction has been
of no cost to NYA, the carrier's presi-
dent reveals.

» Heliport Hub—The key to the entire
network, he savs, 15 acqumsithon of a
suttable landing facility tor helicopters
i the Manhattan area.

NYA has been tourmg the city 1n
an effort to locate a suitable heliport,
preferably the top of a flat bwilding.
T'his, however, would be an mterim
measure at  best,

The eventual solution, savs Cum-
mings, will be the construction of a
first-class heliport with adjacent termi-
nal and cargo storage arca. Architects

= e -

- for over a quarter of a century
~  dalways known for .
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MAIL PICKUP is made at Norwalk, Conn.

| have submitted these two proposals:
| ® One-story, pier-type construction that

would extend over the Hudson River.
Top of the building would be the
leliport, while the lower portion would
house terminal and storage facilities and
private shops or businesses.

e Second proposal envisions a similar
construction but not over water (NYA
wints an  over-water approach, how-
ever), This calls for a onestorv build-
mg covering the approximate area of
one square city block. Terminal and
storage facilities and shops would make
up the lower portion.

It will be some time before either
of these proposals can be acted upon
and, in the meantime, NYA is shop-
ping for an interim site,

T'he copter line also is considering
an attempt to lease an old Navy air-
craft carrier and tyving it up to a Man-
hattan or Brooklyn pier.

» Problems—Although rapid and suc-
cesstul, NYA’s growth has not been
without problems.

o Passenger service forced conversion of

| S-55 cabins to a new configuration.

e Safety problems had to be considered.
Because a  considerable portion of
NYA’s route is over water, inflation
bags were installed. Three are located
in the tail cone, with one on either
side of the fuselage.

® Airport approaches with the least
amount of interference to and from
fixed-wing aircraft had to be resolved
betore the line could inaugurate its
shuttle route. Approaches were plotted
as far from trafhc patterns as possible
al all three terminals, and there have
been no incidents or complaints on
either side, Cummings says.

Unti] recently, Civil Aeronautics Ad-
ministration required NYA to carry a
flight attendant in the co-pilot’s seat.
CAA felt a pilot aide was needed.

The copter carrier found him 160
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1921—Record  altitude flight was made in
“souped-up’” turbo-equipped LePere hiplane

1920—Dr, Moss of G.E. (left) stands with USAS
piots who flight-tested G-E turbo

1918 —Pikes Peak, Colorado, was historic site of
first G-E turbosupercharger tests
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1939—B-17s equipped with G-E turbos flew
coast-to-coast 1 9 hours, 14 minutes

1937—Naorthrop Gamma test plane proved turbos

1928—Army experimente] airplane st Wright
OK for use on commercial airliners

Field reached record A7.854 ft. with G-E turbo

1953—RBigger pavioads, higher flight 15 possible

1946—twelve G-E turbosuperchargers help in-
today with G-E turbosupercharigers

1944—In Pacific, Boeing B-29s bombed from
crease range and altitude of Convair B-36

high altitudes with mid of G-E turbos

1918-1933 . . . G-E Turbosuperchargers Help American Aircraft Achieve

er, faster, more economical flight

Thirty-five years ago, in the summer of 1918, the first turbo-
supercharger test began on top of Pikes Peak, Colorado. En-
gineers who watched Dr, Sanford Moss' experiments were im-
pressed. For at 14,110 feet, G.E.'s new “supercharger” enabled
a WW I Liberty engine to produce 356 hp—~06 hp more than the
engine could produce at sea level.

To commemorate the 35th anniversary of the turbo, a special
celebration was recently held at the original Pikes Peak test site.
Turbosuperchargers—the ‘“‘stilts"” that permit today's piston-
engine planes to fly at higher altitudes with bigger payloads—
are, we feel, typical of the contributions made to aviation by
General Electrie, In vears to come, G.E. will continue to develop
and produce new equipment for U.S, aircraft. Equipment for
higher , . . faster . , . farther flight, 230-20

G.E.'s Dr. Sanford Moss (shown at right with Li. Gen. "Jimmy’
Doelittle) fathered the turbeosupercharger, which today maokes pos-
sible higher, faster, more economical Flight,
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NEW EQUIPNENT — ACCESSORIES |

CASTINGS LAST!

Centrifugally Spun Castings offer
greater resistance to wear, fatigue,
shock and abrasion than ordinary
static types.

® Investigale—requesi
booklet! American

Non-Gran Broase Co.,
Berwyn, Pa,

Ib. of excess baggage whose function
consisted primarily of loading and un-
loading the mail.

NYA succeeded in convincing CAA
there was no need for having the extra
man and the requirement was lifted.

|BOAC Trains Crews

For New Turboprops

British Owverseas Airways Corp. 1is
setting up a special operating and train-
ing unit to prepare for delivery next
| vear of the frst of 26 turboprop
Britannias ordered from Bristol Aero-
plane Co,

BOAC says the transport is slated to
become the “workhorse” of a projected
all-jict fleet and will be operated pri-
marily as a tourist liner carrying up to
104 passengers.
| The new unit will be headed by
| Capt. W. B. Houston, former manager
of the airline’s flecet of Hermes and
York transports.

The Brtish international carrier’s
order for Britanmias includes 10 trans-
ports with longer fuselages than the
normal version.

BOAC also is the holder of an
option to buy five turboprops of pas-
senger-freighter configuration, 15 nego-
tiating with Bristol for three all-cargo
Versions.

‘ The pilot’s touch on the Associated-built con-
trol stand determines the flight of the B-47.

Where such great confidence is required,
where experience is needed, Associated’s engineering
and manufacturing facilities are available to serve YOU
—ready to design, tool and build to fit your require-

v ).

ments.

1211 East Douglas

Associa

ASTOCTATED AIRCERAFY JALES; INC,
ASSOCIATED FABRICATORS, WG,

a Wichita 7, Kansas

Nonskeds Fight CAB

In Supreme Court

Fnforcement  proceedings begun
against North American .Eiﬂinea by
Civil Aeronautics Board early in July
faced another delay last week when
attorneys for the nonsked air carrier
group asked the Supreme Court for an
injunction to stop CAB action.

The appeal was filed after U. S. Court
of Appeals rejected North American’s
lea for an order restraining the Board
?rum holding hearings on charges that
the carriers violated regulations by oper-
ating scheduled flights (AviaTioNn WEEK
July 6, p. 80). A district court pre-
viously had dismissed the case. Court
of Appeals, however, denied CAD’s
motion for summary affirmation of the
district court ruling.

Airline attormeys based their ar%l';-
ment to the Supreme Court on t
latter issue, claiming the Court of Ap-
peals erred in refusing an injunction
when it could not afirm the lower
court's findings.

North American’s motion was ad-
dressed to Chief Justice Fred Vinson,
as Circuit Judge of the District of Co-
lumbia. His death a few days later
seemed likely to delay the proceedings
even longer than originally expected.
The case eventually will be assigned to
one of the other eight justices.

CAB had until last Thursday to file
a statement opposing the airlines’ mo-
tion and was expected to do so. No
Board staff member would venture a
guess on when the case might be re-
sumed.

Strike Against PAA

Brews in Guatemala
(McGraw-Hill World News)

Guatemala City—Unionized employes
of Pan American World Airwavs are
threatening to walk off their jobs within
the next 60 days in a protest strike
against the carrier’s move to cut costs
i this Central American capital city.

A walkout probably would be en-
dorsed by the government’s pro-union
labor court, a backing that could freeze
all PAA equipment here.

Company officials say the airline may
eliminate Guatemala from its schedules
for an “indefinite period” if the strike

| 1s called. They blame the left-wing

Guatemalan government for a continual
drive against all U.S.-owned interests,
PAA's labor troubles were touched
off after manager J. H. Wilson advised
emploves that approximately 36 workers
would be discharged Sept. 30, cutting
the carrier’s personnel here by 25%.
Last year, Pan American employes

| called a wage strike that was backed by
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a labor court decision, and PAA flew
over Guatemala for more than two
months.

All offices and equipment owned by
the airline were attached by the court
during the walkout,

CAA Installs DMEs
At Oakland Airport

Civil Aeronautics Administration has
installed two sets of distance measuring
equipment at Oakland (Calif.) Munic-
ipal Airport, onc of the three new land-
ing aids going into the held. The
others are precision approach radar and
surveillance radar.

The DME is installed completely,
but actual test operations must await
arrival of crystals that control the wave
lengths. The two sets will be on differ-
ent wave lengths, one operating .in con-
junction with the instrument landing
system on the runways and the other
with the omni-directional range station
on the western tip of Bay Farm Island,

Meanwhile, 38,000 Ib. of equipment
for installing PAR has been received
from Oklahoma City, The installation
is scheduled for February or March of
1954.

Surveillance radar, which has been
undergoing tests at the airport control
tower, will be commissioned formally
Sept. 1.

Capital Sets Up New
Standby Ticket System

Capital Airlines has adopted a ticket-
ing procedure to assure standby pas-
sengers fair play at nine of its major
terminals.

Each passenger is given a numbered
ticket in the order in which he reports
for a seat. He is paged according to
the numbers.

The system has been tested at
Capital’s Washington National Airport
station for the past year and now is in
effect at Norfolk, Va.; Pittsburgh;
Cleveland; Detroit; Chicago; Buffalo,
N. Y.; Milwaukee and New York.

New Coupler Holds
Airliner on Glide Slope

A new autopilot approach coupler,
designed to provide better automatic
ILS approaches and to permit auto-
matic flight along VOR (ommnirange)
airways, has been developed by Sperry
Gyroscope Co, for its military automatic
pilots and will soon be available, in a
simplified version, for use by the air-
lines, the company says.

The device, called a “beam guidance
control,” has several new automatic fea-
tures.
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Jet Liner Study

las Aircraft Co.s jet transport
study and development project,
last week studied Britain’s turbine
engines and jet-powered airliners at
the Society of British Aircraft Con-
structors show in Farnborough,
England.

Shogran was scheduled to ex-
change wviews with major airline
operators on jet and turboprop
transport requirements and to tour
British turbine powerplant fac-
tories.

Ivar L. Shogran, chief of Doug- ‘

For instance, the device auto-
matically shuts off the autopilot’s
constant .altitude control when the air-
plane intersects the ILS glide slope
beam and noses the plane down onto
the glide-slope. New circuit rehnements
enable the BGC to hold the plane on
the glide slope, despite changes in air-
speed or airplane configuration, Sperry
SaVs.

ATA Likes Copter’s
Lower Noise Level

A plus value being considered seri-
ously by Air Transport Assn.'s Heli-
copter Committee in its study of rotary-
wing aircraft as the ultimate local serv-
ice vehicle to replace the fxed-wing
plane is the low noise level and possi-
bilities for more effective muffling of
copter powerplants.

With community complaints causing
the airline industry for the first time to
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This Convair 340, first of 12 ordered by
KLM Royal Dutch Airlines, was delivered
to the carrier recently. The airline has a
dozen 340s on order for use on its European
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do a reallv serious job of attempting to
reduce airplane noise level, the carriers
are not eager to bring any more such
noise into close-in airports. And such
airports are economically necessary for
local service operations,

However, this same noise factor may
rule out the jet-tipped rotor helicopters
for commercial use, until the day comes
that the jet rotors can be successfully
muffled.

It this can be done, the fxed-
wing airplane’s powerplants can like-
wise be silenced.

But right now the best technicians
say there doesn’t seem to be any good
way to silence an airplane powerplant
and still derive enough power to operate
cconomically.

The helicopter, on the other hand,
is different. Its big rotor turns at slow
rpm., doesn't kick up nearly as much
noise as the propeller or jet turbine
wheel at higher rpm.

Newark Strengthens.

Repairs Runway

Newark (N. J.) Airport last week
closed one of its two operating runways
for an 9%88,421 rehabilitation and
strengthening job that boosted funds
expended or committed by Port of New
York Authority for field improvements
to $27 million.

Contract calls for strengthening the
6,600-ft. cast-west runway 10-28 to the
required standards for handling aircraft
weighing up to 150,000 Ibs., and repair
of bumps.

Until the job 1s completed in approxi-
mately five weeks, all trafhic at Newark
will land and take off from the new
7,000-ft. instrument runway 4-22.
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KLM GETS ITS FIRST CV-340

routes. KLM is to get another 340 this
month, five in October, three in December
and the remainder in January. KLM has had
a dozen CV-240s in service for five years.
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Amsterdam Wants
International Airport

Amsterdam’s Schiphol Airport may
beccome an international field—75%
owned by The Netherland’s govern-
ment—if present talks are successful. At
the present time, the airport is wholly
owned by Amsterdam.

That city is asking The Hague and
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Latest Handley Page airliner project is the
H.P.R. 3 shown in the sketch at the top.
The four-engine craft, to be powered by
870-hp. Alvis Leonides Major twin-row en-
gines, is now in the mockup stage. It is
designed to carry 36-44 passengers in rear-
ward-facing seats. Cruising speed of 220
mph. for 1,500 mi. with a 7,050-Ib. pavload
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NEW BRITISH TRANSPORT DEVELOPMENTS

Rotterdam to participate in support of
Schiphol in order to make it a national
air field. Extension of one runway to
8,500 ft. is expected to be completed by
the end of 1954.

Officials are eyeing a long-range pro-
posal to construct a system of tangential
runways at Schiphol to extend from the
central administration area. However,
the proposal may not be fully imple-
mented for 25 years.
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is calculated. Lower photo is a closeup of
the turboprop-powered Bristol Britannia
transport fitted with new Bristol Proteus 705
engines, each producing 3,781 eshp. These
engines will go on the ten Britannia Mk,
100s ordered by British Overseas Airways
Corp. Previously this prototvpe shown was
powered by Protens 600 series engines,

New Beaver

New Beaver Mk, 2, single-engine
transport produced by de Havilland
Aircraft of Canada, last week was
scheduled to give a flight demon-
stration at the Society of British
Aircraft Constructors flving display
in Farnborough, England.

The seven-place Mk, 2 is pow-
ered by a 550-hp. Alvis Leonides
engine and is equipped with a DH
Hydromatic propeller, giving the
light transport 20% more takeoff
power than earlier versions with
Wasp powerplants.

De Havilland rcports the new
Beaver cruises at 145 mph,, lands
with a light load in approximately
200 ft., has a range of 700 mi,, and |
climbs 1,500 feet per min. carrying I
51N passengers.

Mexico Bars Start

Of PAL Service

(McGraw-Hill World News)

Mexico City—Last minute objections
from a competing Mexican airline re-
portedly have postponed indefnitely
Philippine Air Lines’ plans to maugu-
rate service from San Francisco to the
Mexican capital and then to South
American points.

PAL officials thought everything was
sct: but then Compania Mexicana de
Aviacion, flying out of Los Angeles,
succeeded in having the entire matter
restudied by Mexican authorities.

SHORTLINES

» American Airlines ended July with a
total of 308,621,000 passenger miles,
compared to 262,253,000 for Julv of
1952. Record for a month 15 320,-
079,000, set in June of this year.

» Brazilian Intemational Airlines has
purchased two DC-6s, will operate the
transports on direct New York-South
American flights carly in 1954,

» British Overseas Airways Corp. will
introduce an mternational memoran-
dum tariff Qct. 1 designed to make
available in simplest form all informa-
tion necessary for determining fares and
routings from cities in North America
to all other points throughout the
world.

P Canadian Pacific Airlines either will
begin refueling at Anchorage, Alaska,
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[hree reasons

why Lockbeed in California
offers

better careers tor engineers

I Diwversified Production

Huge luxury airliners, cargo transports, fighters, bombers,
trainers and radar search planes are rolling oft

Lockheed assembly lines. Twelve models are in production.

2 Diversified Development Projects

The most diversified development program in Lockheed’s

history 1s under way—and it 1s still growing,
The many types of aircraft now in development indicate
This capacity to develop and produce Lockheed’s production in the future will be as

such a wide range of aircraft 1s important to carcer- versatile as it is today —and has been in the past.
conscious engineers. It means Lockheed offers
you broader scope for your ability. It means there is more
opportunity for promotion with so many development
and production projects constantly in motion. It means vour

3 Diversified Living

You work better in Lockheed’s atmosphere of

future is not chained to any particular type
of aircraft—because Lockheed 15 known for leadership
in virtually all types of aircraft. vigorous, progressive thinking—and you live better in
Lockheed’s versatility in development and Southern California. You enjoy life to the full
production is also one of the reasons it has an unequaled in a climate beyond compare, in an area abounding

record of production stability year after vear, in recreational opportunities for you and your famuly,

AIRCRAFT CORPORATION
Burbank, California

[.ockheed
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or re-route its North Pacific service to
the mid-Pacific because Royal Canadian
Air Force has ordered shutdown of
Shemya and Cold Bay.

» Deutsche Lufthansa, German airline,
may extend its routes through major
South American countries when the
carrier resumes service.

» International Air Transport Assn. re-
ports interline transactions in Mav hit
£19,851,000 this vear, almost 51 million
more than a year ago.

» KLM Royal Dutch Airlines is offering
a varicty of six-to-13-day all-expense air
cruises to the Caribbean.

» Kamuela, Hawaii, rcceived its fhrst
airmail service Sept. 11.

» Lake Central Airlines payroll now
tops $1 million a vyear.

» Lockheed Aircraft Service-Interna-
tional at New York's Idlewild Inter-
national Airport had a work load total-
ing 442,606 man hours for the hrst six
months of this year, an increase of 41%
over the same period of 1952,

> North Central Airlines last month
carried a record 24,369 revenue pas-
sengers, topping by 217 the previous
high of 24,152 set last July.

» Northwest Orient Airlines 15 about to
mstall emergency evacuation chutes in
its Boemng Stratocruiser and DC-4 fleets.
They will replace emergency ditching
ropes and will be used to evacuate pas-
sengers in the event of a wheels-down
emergency landing., The chutes will be
carricd immediately forward of the
main cabin door.

» Oakland, Calif., 15 spending $3.5 mil-
lion on a new passenger terminal build-
mmg, which will complete present im-
provements at Oakland Municipal
Airport under the $10-million airport
bond issue approved by voters in April.

» Pan American World Airwavs has set
up two new weekly cargo flights to
South America, covering Miami, Fla.,
Maiquetia, Venezuela, and Barran-

quilla, Columbia.

» Philippine Air Lines is expanding
service in Chicago, has opened new
othces at 18 South Michigan Ave. in
that city.

» Sabena Belgian Airlines reports east-
bound trans-Atlantic traffic increased
50% to §,61Z passengers during the
12-month period ended Aug. 31 from
last year's total of 5,750,

P Seaboard & Western Airlines logged
3,676 revenue flight hours in commer-
cial and military operations over the
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13 Safe Months

U. S. international airlines in
August completed their 13th con-
secutive month without a fatal acci-
dent, and in a period in which they
flew approximately 3.5 billion pas-
senger-miles.

Meanwhile, Air Transport Assn.
disclosed that the combined passen-
ger fatality rate for the 12 months
ending in August, for domestic and
international carriers, amounted to
0.35 per 100 million passenger-
miles. In this 12-month period, the
domestic and international airlines
flew 17.6 billion passenger-miles.
For the month of September the
| domestic airlines plan 2,089 flights
daily.

Atlantic and Pacihe during July.
Trafhc was 21% greater than for the
same month of 1952,

> TACA is the third Venezuelan airline
to inaugurate night flight service be-
tween Caracas and Maracaibo. Airline
ofhcials say night planes have been
filled to capacity since the first
scheduled flight. TACA will begin
nightly fights to Barcelona sometime
this month.

» Trans World Airlines is providing a
prepaid ticket program at its offices in

60 U.S. cities in an cffort to simplify |

the process of bringing alien relatives to
the U.S. from foreign countrics. The
airlines handles the transmittal of
ticket authorization to the foreign sta-
tion. . ., . The carrier has 14 Curtiss-
Wright Dehmel electronic flight dupli-
cators on order. They will be in-
stalled at TWA’s seven pilot training
centers—New York's International Air-
port and La Guardia Field, Kansas City,
Chicago, Detroit, Los Angeles and
San Irancisco. . . . Company reports
the 1953 season thus far has been the
largest in 1ts history. Eastbound trafhc
to Europe has increased 11% during
May, June and July over the same pe-
riod last year. C. S. Fullerton, TWA
general sales manager, predicts August
will be peak month for trans-Atlantic
travel.

» United Air Lines has received the last
of a Heet of 21 fourengined DC-6Bs
from Douglas Aircraft Corp. Cost of
the 21 planes was $22 million. They
will augment services of 43 DC-6 Main-
liners bought mm 1947. . . . UAL ex-
pected to carrv more than 50,000 pas-
sengers over Labor Day weckend, a
10% increase over the total number
carried by the airline during the holiday
last year.

SEARCHLIGHT
SECTION

[Closaified Adverfining)

EMPLOYMENT = BUSIMELS
EQUIPMENT — USED ©OR RESALE

OPPORTUNITIES

UNDISPLAYED RATE

S1.50 & ling, minimum 3 lines.
To fligure advance payment count 5 average
words as a line,

Emplogment Wompled omd Individucl Srlling
(hpporfupily ondigplayed adrertialng rate is
ope-lall of slwve fale, payalile lo sdvancé,

.EI'E-.rI Numbiers—Care of publicailon count =s ocoe
iina.

Digraunt of 10% If rull parment |s mads In
ndvance for 4 econsecuilve In<ertlons.

DISPLAYED RATE

The advertlsing rate (3 £15.05 per inch for all
nidveriising appearing on other than & fn0e-
tract basls, Contracl rates guoted on reqgoest.

An advertiring {mek Iz measured %" vertirally
on ong oolumn, 3 eolumng—30 inchos—Lo
n page.

| The RAND Corporation
has positions open for—
o Experienced Analysts

and

* Engineers
in the following fields:

Aircraft Vulnerability
Aircraft Structures

Aerodynamics
Write to:

The RAND Gorporation

1700 Main St. Santa Monica, Calif.
Attn: Alrcroft Division

REPLIES  Box Nu,): Address o offire nearesl you
NEW YORK: 330 W, j2nd 8, 1236)
CHICAGO: 530 N, Michiypan Awe, (11)
BAN FRANCISCO: 68 'ust Bi. 74 )

POSITIONS VACANT

.-"|.:I-..'.I~t|:'1:'~:.,u_:'r]f'ﬂ DESICNER and engineer on
Hellcopters, Must be top grade, E_-Jnn'rpf'nr:nth:rn
will meet with qualifications. Write FP-5881,

Aviation Weak,

SALES ENGINEER acquainted with Wright,

Grumman, and Republic and living on Long
Island. Handle slectronle, and electro-mechan-
ekl econirol devices for afrcraft and engines.
Write Manulfacturers’ Agent, FP-0111, Aviation
Weok.

"POSITIONS WANTED

COMMERCIAL PILOT, SMEL, Instrument and
Instructor ratings 5000 houra. A&E mechanle

—

| for 13 years, Dealre position with corporation
| based in New England State. Have (wWo Yeurs
| porporation experience. Married—two chlldren,

Age 35, PW-9083, Aviation Weelk,

EXECUTIVE PILOT,. Co-pilat. 12 years fiving,

2 years execulive pilot on DC-¥ and D-1E8S5,
commaorcinl with inelrgment, over 3,000 hra.,
X=Navy. Aero engineering graduate. A&E,
marrled, age 311, resume on request. PW-838415,
Aviation Weealk.

HELICOPFPTER PILOT 00 hours Hellropter

time 1700 total time Want téest, éxecutive, or
wir line, Apges 34, married, Presently USMCR.
PW-5568, Aviation Week,

ENGINEER GRADUATE meéech. electr.-gyro &

autopllot systéems develapment & production
axperience ginece 1938—10 vears supervigory ca-
pacity—wanted new position—married—excel-
lent health—reasume on request. PW-3160, Avia-
tlon Wealk,

{Continued on page 124)
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Rlll Tesens WAL
TODAY |

GOODYEAR AIRCRAFT CORPORATION, pioneer and

leader in lighter-than-air craft, offers you a new employ-
ment opportunity with a. well-established and fast-
growing company where '‘careers are planned."”

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

RESEARCH AND DEVELOPMENT projects — missiles, elec-
tric and electronics systems, servomechanisms, new special
devices, fiber resin laminates — all present an urgent
need for engineers with _fresh talent, aptitude and
ambition.

POSITIONS ARE OPEN at several levels in various fields
with salaries based on education, ability and experience.
Physicists Civil engineers
Mechanical engineers Electrical engineers
Aeronautical engineers Technical editors
Welding engineers Technical illustrators

AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located
in the lake region of northeastern Ohio. Cosmopolitan
living, year-round sports and recreation, cultural and
educational advantages make this thriving city an ideal
spot for a pleasant home.

YES, BUILD YOUR FUTURE — TODAY! Write, giving your
qualifications, or requesting an application form.

C. G. Jones, Salary Personnel Department

GOODYEAR AIRCRAFT CORPORATION, 1210 MASSILLON RD., AKRON 15, OHIO
AVIATION WEEK, September 14, 1953 123
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' GRAND OPENING:

CHIEF
ENGINEER!

As Chief Engineer, you will play an essential role in one
of the foremost aeronautical instrument companies in the
U. S., well established, solidly eapitalized—alert and
growing. The location is considered the best on the Eastern
Seaboard. Requirements are 15 years experience in the
aeronautical and industrial instrumentation fields, includ-
ing 5 vears as Chief Engineer of a recognized instrument
company. Proven administrative ability is essential; grow-
ing pains are frequent here. Ceiling unlimited. Salary
open. We would appreciate a detailed resume. Personal
elaboration is welecome, but not required. Your reply will
be held in striet confidence. Address it to

P-9104, AVIATION WEEK,
330 W. 42 5t., New York 36, N. Y.

SKILLED

PILOTS

AVAILABLE
No Fea to Employers

PILOTS EMPLOYMENT AGENCY

Tetarbore (N. J.) Airport
Haibrouck Heights - B- 1091 P

POSITIONS WANTED
iContinued from page 123)

PILOT: MULTI Eng. land and seaplane, 11,6840

hrs avar 20 yra exp. instrument and Instroc-
tor's rating. Married, 4 children.
Grummen 1120, DC3 1183, Twin Beech 1840, C4E
2980. Misoe, alreraft 1150 hrs, Pressntly em-
ployved by airline. Would like executive — cor-
poration or private company., PW-=X797, Avia-
tion Week

HELICOPTER PILOT—400 hours helicopter

fime—15600 total time—want instroctor, ex-
ecutive, oF airling, Age 21, Presently LS. M.C R,
PW-0121, Aviation Week,

ENGINEER—CAA designee with ten years de-

sign experience seeking responsibility with
opportunity. Wm., A, Weleh, 24 MNorth Foreat
Cirele, New Haven 15, Conn.

FOR SALE

Douglas C-47B for sale, Cargoe or 28 seat pas-

AeEnger=-cargo comblniation. Ask for detalls, For- |

eign & Domestic Enterprises Ine, Box 458 Boeing
Field. Seatile 5§, Washington,

WANTED

Paying Cash for one Martin PBM-5 or Convair
PBY-2 or similar boat. Reply price and oondi-

tion to W-806Y9, Aviation Weelr,

SALES MANAGER

25 years selling to industrials and aircraft
I field. Experience in government negotiations,

Desires position in small company
development is needed. Salary open,

BA-8079, Aviatlon Week
230 W, 42 Br., New York 28, N. Y.

ere sales

PBY 2047, |

Cessta

ENGINEERING
UPPHRTUNITIES

with world’s leading producer of
light commercial airplanes

for

* Design Engineers
* Design Draftsmen
* Research Engineers

Send Resume to

CESSNA AIRCRAFT CO.

ENGINEERING PERSONMEL
WICHITA, KANSAS

OUTSTANDING
ENGINEERING
OPPORTUNITY

Are you a specialist or a recent graduate
proficient or interested inm one or more of

the following fields?

Aero-thermodynamics
Internal Aerodynamics
External Aerodynamics

Ballistics

Ram Jet and Turbo Jet Test
and Performance

® Transonic and Supersonic Test
Operations

® Turbine and Compressor Design

Sverdrup & Parcel, Inc. is engaged in the
design of advanced and unusual aeronau-
tical test facilities which r the theory
and application of these special fields. |
The wide variety of our work. embracing
the design of general industrial facilities
of all . oifers challen problems h
and prov excellent opportunity for indi-
vidual development ond advancement.
starting salary and extent of onsibili
are dependent upon individual ability
experience. Fringe benefits include: an
unusually attractive Employee Benefit
Plan which furnishes insurance features
and provides for retirement: paid waca-
tions, holidays and sick leave: overtime |
rates; and an lﬁ;flﬁ::;l' club which oliers [

interesting soci practical walues.
Two occradited universities offer opportun-
ity lor advanced education.

Your letter of inquiry will receive prompt
attention and reply. Please write to—

SVERDRUP & PARCEL, Inc.

Consulting Engincers {

' 915 Olive — St. Louis 1, Mo.

IS YOUR PROBLEM
RADIOGRAPHY?

We Sell Responsibility

X-Ray Inc. offers a complete |
certified radiographic laboratory I
service available at your loca-
tion and on your premises or at
our extensive laboratories, for
handling the entire responsibil-
ity of x-ray inspection and con-
trol. Your inquiries will receive
immediate attention.

X-RAY INCORPORATED

13931 OAKLAMD, DEPT. 19
DETROIT 3, MICHIGAN
Telephone TOwnsend 9-5400

ARO, INC.

OPERATING & MAINTAINING

THE ARNOLD ENGINEERING
DEVELOPMENT CENTER

SEEKS. . « &

Openings for experienced engi-
neers for the testing and devel-
opment of aircraft propellers and
high speed test equipment. Ad-
vanced design experience pre-
ferred.

INVESTIGATE
NOW

Aro’s liberal employe benefits and
opportunities for advancement
and professional growth.

Write Today—

MR. EARLE DuRARD

ARO, INC.
P.O. Box 162

Tullahoma, Tennessee

SEARCHLIGHT SECTION

IDaHag,l

(e

DROPELLER ENEINEERS

Texas
OFFERS

ERS

and OTHER TECHNICAL PERSONNEL
GOOD POSITIONS IN

HIHI |
:|:I1 “| '|||“|||!|" !

IS g

AERODYNAMICS CONTROLS =
ARMAMENT STRUCTURES =
LOFTING FLIGHT TEST

ELECTRICAL INSTALLATION
POWER PLANT INSTALLATION
FLUTTER & VIBRATION
ANALOGUE & DIGITAL COMPUTERS
ENGINEERING PROCEDURES & PLANNING

EXCELLENT OPPORTUNITIES
HOUSING READILY AVAILABLE

ATTENTION ENGINEERING PERSONNEL

PRI AR

i

BOX 6191, DALLAS, TEXAS

HHIT 1 1i |I HE I 1ig 1 it 1y I" ] |"|:_| I_ I' |
it I..'||||"; il |.||"| |||||||| il o | (T
s A s

Aviation
Sales Executlive

An established aircraft instrument and
accessory maonufacturer secks o merchan-
dising expert to market o new flight in-
strument of wide application in the airline
executive tronsport and military markets.
The man we are thinking of should be of
high coliber with o thorough knowledge
of aviation national distribution and mili-
tary procurement. He should be able to
point to o successful record in o similar
line. Answer fully including salary re-
quirements. Replies held strictly confi-
dential.

NEED SALES REPRESENTATIVE?

If you have a product for the aviation industry,
wo can assuome your merchandising problems. We

have re of oxperionce in national distribution
and direet selling plus a thorough Knowledge of
the aviation business,

RA-B1486, Aviation Week
330 W, 48nd 5t,, New York 36, N, Y,
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AVAILABLE TRENTON, N. J.
Hangar Shop and Office Space

Aircralt Service & Maintenance
CAA Certilied Radio Repair

COASTAL CARGO CO., Inc.

P, O. Box 459 - West Trenton, N. J. |
Phona, Tranton &6-4591

AYIATION WEEK, September 14, 1953

SiW-R403, Avintion Week
330 W, 42 81, New York 36, N, Y.

SALES REPRESENTATIVE

Expanding aireraft Instrument manufacturer has
apening for an unl-rfllhc sileaman with a goad
working knowledge of aireraft distribution. =
manenl position. Balary commensurate with abiity
and exparience.

SW-807, Aviation Week
330 W. 42 Bt., New York 36, N. Y.

AVIATION WEEK, September 14, 1953

AIRCRAFT CORPORATION

Birmingham, Alabama

laes

is one of the largest multi-engine aircraft modification centers in the United
States. Here multi-engine aircraft are completely reconditioned and modified. In addi-
| tion, Hoyes is designing many prototype installations and monufocturing kits for many
speciol Air Force projects. Hayes is o leader in the industrial expansion of the South,
| and is foremost in aircraft engineering.

Top-flight design positions are now open to qualified aircraft engineers for:

ELECTRONIC IMSTALLATION DESIGHN
ELECTRICAL IMSTALLATION DESIGN
FUEL SYSTEM DESIGN

STRUCTURAL LAYOUT MEN
LOFTSMEN

CHECKERS

HYDRAULIC DESIGM

TECHNICAL WRITERS and
ILLUSTRATORS

e AIRCRAFT
ENGINEERING

e @ 2 @ & & % @

e MODIFICATION

® OVERHAUL Write to;

Executive Engineer
Hoyes Aircraft Corporation
P. O. Box 2287

Birmingham, Alabamao

Additional Fu_sitian Vaocant ad on page 126 125
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; CKPIT
/IEWPOINT

The Eight-Hour Law

Pilot flight-time limitations are a topic of considerable interest along
the airways these days. The long-standing urge to. provide nonstop,
coast-to-coast service and the fact that there is now an airplane—the
DC-7—capable of this, makes the matter important at this time.

Sp:‘.‘t‘]ﬁﬂﬂ”}’ the law, which sets eight hours as the maximum flving
day, is under fire. There is no problem with eastbound flight but the
DC-7 will need more than eight going west.

P The Pilots’ Side—The views of the air carriers on the desirability of rais-
ing—or eliminating—this flight-time limit are obvious. Also obvious 1s
the fact that pilots will resist a change.

So the purpose here is to set forth these pilot reasons. And this is
difficult because so many factors are involved, with complete coverage
impossible, that it is not easy to find a starting point.

Almost everyvone agrees some regulation is required. Whether the
regulation should set the flying hours, and, if so, how many, or the
total hours on duty—and again how many—or whether both limits should
be included, is the beginning of the argument.

» The Comerstone—In general, pilots feel that the “cight-hour law™ is
the cornerstone of the process. Since this number was a safety measure
carefully arrived at and has successfully withstood three “generations”
of airplanes, it should not be toyed with lightly. In fact, with the con-
tinued increase in acronautical complexity and speed, there is considerable
basis to believing that a number less than eight hours may be in order.

It is alwavs truc that isolated situations can be found which would be
bettered by a change in the rule. Pilots, however, maintain that situa-
tions should mecet the specs of the law; don’t change the law merely to
make the airplane legal. A revision therefore should require a “show
cause” of general industry hardship plus a guarantee of overall improve-
ment.
> Isolated Now, But—At the present time the coast-to-coast, nonstop
flight is an isolated case. For some time it will represent only a fraction
of airline flving. Unless extremely rigid precautions were taken, an -
crease in flight time could hurt many (local service fliers, for instance)

in order to beneht a few.
Also, pilots realize that the DC-7 tvpe is probably the last of the

reciprocating-engine transports. Next come jets in one form or another.
These newer types should easily operate transcontinentally within the
boundaries of present rules.

So a change now, to say nine or 10 hours, would not beneht any of avia-
tion for very long. J’Lnd an lnCTEEEE now conld well create the desire for
further increase in the “jet era” to make possible a roundtrip.

Standing pat on f:whl: hours does not, of course, rule out our coming
attraction, Many {1ﬂ1-::*r answers are to be found with no change in
present laws. Providing relief pilots is one answer. Or schedules could
be fixed at less than eight hours—say 7:59.

This latter would naturally be a case of winking at the law but this

would not be new in aviation. At worst it would be slightly misleading
to the public—but this isn’t new either.
» On- Dut}r Standard—Sixteen hours has long been the unofficial on-duty
standard—a preposterous figure. This is ﬂmclu*ﬂ]v being reduced, mainly
through labor contracts, and appears destined to end up at about 12,
But pilots genuinely feel that it ‘ﬂrﬂu]d be unsafe—from the fatigue stand-
point—to eliminate either the flight or on-duty limitation.

As it stands now the most likely answer, for this “interim problem,”
appears to be a side step—by printing a fast schedule. And it may work.

AVIATION CALENDAR

Sept. 14-16—National Flying Farmers Assn.,
1953 convention, Wichita.

Sept. 19—Seventh annual Canadian  Adr
Force Day. RCAF bases will be opened
to limited inspection by the public.

Sept. 20—Naval Air Reserve Day commemo-
rating 50th anniversary of powered flight,
Niagara Falls (N. Y.) Municipal Airport.

Sept. 21-25—FEighth National Instrument
Exhibit, Instrument Society of America,
Sherman Hotel, Chicago.,

Sept. 22-25-1953 me&tinz:uf Adrcraft Spark
Plug and Ignltmn Conference, Champion
Spaik Plug Co., Toledo.

Sept. 28- 3ﬂ-‘4lnﬂ1 annual meeting, Na-
tmn:sll Electronics Conference, Hotel
Sherman, Chicago.

Sept. 29.0ct, 1—American Institute of Elec-
trical Engineers, middle eastern district

mﬂehﬂg Damrﬂ Boone Hotel, Charles-

ton,

Sept. 1"5"-{3::1.' Euﬁﬂ‘hE National Aeronautics
Meeting, Aircraft Engineering D:spln%
and Arrcraft Production Forum, Hote
Statler, Los Angeles.

Sept. 30-Oct. 2—Aircraft electric equipment
conference, American Institute of Elec
trical Engineers, Benjamin Franklin Ho-
tel, Seattle.

Sept. 30-Oct. 2—Series of seminars on tran-
somic testing in windtunnel, Purdue Uni-
versity, Lafayette, Ind.

Oct, 1-3—Air Reserve Assn.’s annual conven-
tion, Augehilt Hotel, Orlando, Fla.

Oct. 59—Ceneral meeting of the Inter-
national Air Transport Assn., Montreal.
Oct. 9-23—National Safety Enngress and

Exposition, Chicago. Aeronautical indus-
tries section will be held at the Hamilton
Hotel, air transport section at the Conrad

Hilton.

Oct. 10—England-Christchurch (New Zea-
land) air race.

Oct. 13-15—-Air Transport Assn.'s annual
Engineering and Maintenance Confer-
ence, Saxony Hotel, Miami Beach, Fla,

Oct. 14-15—Annual airport dwﬂlupmmt and
operation conference, sponsored by New
York Dept. of Commerce, Onondaga
Hotel, Syracuse, N. Y.

Oct. 15-16—Aircraft Electrical Society, 10th
annual display meeting, Pan-Pacific Audi-
torium, Los Angeles.

Oct. 22-23—Radio Technical Commission
for Aeronautics, 1953 fall assembly, Shera-
ton Park Hotel, Washington, D. C.

Oct. 23—National Advisory Committee for
Aeronautics annual meeting, Illnois Uni-
versity llln'il'itute of Technology, Cham-

aign, |
P . 23.24—Fonrth annual National Noise
hbﬂtement Symposium, Armour Research
Foundation of Illinois Institute of Tech-
nology, Chicago. Airplane and airport
noise will be discussed i])J}" NACA's H. H.
Hubbard.

Nov. 3-4=1953 Transport Aircraft Hydrau-
lics Conference, sponsored by Vickers,
Inc., Hotel Park Shelton, Detrait.

Nov. 4-6—Society of Automotive Engineers,
meetmg of committee on aircraft hy-
draulic and pnenmatic equipment, Statler
Hotel, Washington, D, ?3

Nov. 19-21—National Aviation Trades Assn.,
14th annual convention, Hotel Broad-
view, Wichita,
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How to keep

informed on

the

part of

- your business

AT YOUR FINGER TIPS, issue after is-
sue, is one of your richest veins of
job information—advertising. You
might call it the “with what" type
—which dovetails the “how" of the
editorial pages. Easy to read, talk-
Ing your language, geared speci-
fically to the betterment of your
business, this is the kind of prac-
tical data which may well help
you do a job quicker, better—save
your company money.

Each advertiser is obviously do-
ing his level best to give you
helpful information, By showing,
through the advertising pages,
how his product or service can
benefit you and your company, he
is taking his most efficient way
toward a sale.

Add up all the advertisers and
you've got a gold mine of current,
on-the-job information. Yours for
the reading are a wealth of data
and facts on the very latest in
products, services, tools . . . prod-
uct developments, materials, proc-
esses, methods,

You, too, have a big stake in the
advertising pages, Read them reg-
ularly, carefully to keep job-in-
formed on the “with what” part
of your business.

McGRAW-HILL
PUBLICATIONS
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LETTERS

DeHaven & Damon

[ would like to comment on vour edi-
torial of June 1 on the crash protection work
of Hugh de Haven and his associates at
the Comell University Medical College and
the one of June 29 on Ralph Damon.

The value of de Haven's work went un-
recognized for many years. He had to over-
come an enormous amount of inertia, but
patience, persistence and a superlative dedi-
cation to the perfection of his techniques
have won for de Haven some of the recogni-
tion he deserves. His work will save
thousands of lives and enormous suffering,
both in aviation and in ground transporta-
tion.

[ believe Beech was the first manufacturer
to recognize and to advertise the value of
adopting de Haven's ideas. The military
services have furnished him with funds
and encouragement. The airlines now seek
his advice, and lately he has also Lnnpeﬂtﬂd
with the automative industry, This is one
of many instances where research in avia
tion has benefited other industnes.

From the standpoint of the airlines, the
work of de Haven has a unigque and, mn a
way, a paradoxical value. The airhnes have
enormously improved their safetv record
since about 1946, based on accidents per
million plane miles. They have reached a
point on fatal accidents where it 15 diffcult
to say that by such and such a method.
device, or procedure we shall be able to
rednce accidents by some given percentage.

The causes of the few fatal accidents
seem to occur without a pattern that lends
itself to attack. One plane gets caught in
a storm, another dips into the water of a
bay in good flying weather, prop controls
cause another, a fuel pump another. The
few accidents that occur will be difficult to
reduce, so it is logical to predict that the
next significant step in preventing fatal or
serious injuries will be to protect the people
who are unlucky enough to be mvolved
in the one fatal accident that ocenrs every
80 million miles of flying. De Haven has
shown the way. Your editorial was well
deserved.

I have found Ralph Damon to be re-
spected and admired by his business com-
petitors as well as by his friends. He repre-
sents all the factors that have made a success
of aviation: vision, statesmanship, square
dealing, tremendous energy and dedicabion
to the iob at hand, appreciation of the
other fellow’s viewpoint, quick, clear analy-
sis of a situation, diplomacy, firmness, organi.
zational nsight and organizational gemus.

Jerome Leperer, Director
Flicht Safety Foundahon
471 Park Ave.

New York 22, N. Y.

More on Collisions

It is disappointing to read Captain Rob-
son’s facile brush-off of AOPA’s campaign
to lessen collision hazard by increased cock-
pit visibility and relieving airline pilots of
distracting duties during approach.

As the Captain savs, due to the con-

struction of airliner cockpits it 15 often
nearly impossible for pilots making steep
descents to pick out airplanes below—CAR
notwithstanding. That is what AOPA
would like to have improved. The overall
tone of the Captain’s column as well as
three or four specific statements made in it
cause the reader to wonder whether he is
among those “who read the CAB reports,”
particularly the now-famous Dallas report.

The article also reveals rustiness on the
CAR, which do not necessarily require a
plane to establish radio contact before pro-
ceeding through control zones and which
certainly do not relieve pilots from main-
taining a good lockout simply because a
tower clears them into a lnﬂﬂmg pattem.
This is the kind of error that besets the
experienced pilot more than the novice.
Familiarity gives a false sense of exact un-
derstanding. This 15 so well known to
marine captains that it is an established
practice for them to reread and require their
watch officers to reread the rules of the
road at frequent intervals. This precaution
against the hazards of forgetfulness shoumld
recommend itself to every pilot, particularly
to the Old China Hand.

Finally, it is surprising to read that the
Captain feels it is ““a popular misconception
that a slow airplane cannot overtake, and
be at fault, in a collision with a faster one.”
To be sure, many collision courses can be
set up between two planes in which the
slower one is burdened to keep clear under
the CAR, but these are all converging,

60,14 (b), or approaching head-on, 60.14
(e) cases. When it comes to mr_-rh'kmg

60.14 (d) cases, the CAR savs “an aircraft
that is being overtaken has the right-of-way,
and the overtaking aircraft, whether climb.
ing, descending or in horizontal flight, shall
keep out of the way of the other aircraft
hy altering its course to the right, . . "
To be sure, the CAR, unhke the marine
rules, do not define the meaning of the word
“overtaking.” But it is hard to interpret
it otherwise than to mean that a plane 1s
heimg overtaken if it is being approached
along a line of relative bearing ahaft the
wing, It is manifestly impossible for one
plane to approach another 1'lr:m[{ such 2
line of bearing unless it is going faster.
If the Captam will draw a vector diagram
he will get the point.
Grrrorp C. Ewine
Rancho Santa Fe, Calif.

From a Communicator

The recent crash in the Pacific Ocean with
a total loss of life aboard the Transocean
DC-6B brings up all the old questions—
What happened? Why? What can be done
to prevent its happening again?

[ sugsest there has been a fatal mis-
ittﬂgmr:nt which has led to a redu::tmn in
safetv. bevond the point a passenger is en-
titled to expect. The CAB, the CAA, and

the airlines are all involved, and recent de-

velopments indicate none of them clearly
sees the results it will eventually lead to.
This misjudgment was the decision allowing
the removal of trained communicators from

air transport aircraft in desolate country and
over-ocean flying.

Communications  blackonts prior to
crashes rarely are the result of a single

cataclysmic mcident. Investigation reports
reveal that erashes are usually foreshadowed
by a series of events. Under their operating
limitations, I'll bet the pilot and copilot
of that DC-6 were desperately occupied with
controlling the aircraft. They couldn’t waste
time fooling with the radios. A trained
communicator whose primary responsibility
is en route communications would have
transmitted somez clue of the basic cause
of the disaster. He would have helped
prevent another one like it. At least future
passengers would have gained something.
As it was, everything was lost—here and
hereafter.

No addition to the fund of knowledge
of transport flying was gained in this Trans
ocean crash. It was the same with the
PanAm crash i the jungle of South
America, It may be the same with others
flying the North Atlantic without trained
communicators. And in an industry grown
slowly safer through data accumulated
largely from tragic accidents too. They
EhmtId know better!

In the final analysis the passenger pays
for his safetv. To obscure this with the
query, “Well, how much is he willing to
pay?" does not alter the fact that he has
little choice in the matter. He either takes
it or leaves it on the calculated-risk terms
of the air carrier; presumably concurred in
by the CAA and the CAB.

I believe the CAB should thoroughly
review its position and that of the CAA
toward communications in international air
transportation, particularly over desolate
country and over-ocean passenger service.
Don’t fﬂ-rgel' safety and human lives in the
economic race to carry all the unsuspecting
people who clamor to travel by air,

ArpeNy WoorroN
Chairman Council 10
Air Carrier Communication
Operators Assn.

Eﬁimgﬂ. 1.

Praise

I want vou to know that we read vour
detailed accounts of accidents in all sin-
cerity. They should be brought to the
attention of all concerned with aviation. If
one report rings a bell in the mind of an
engineer, and he keeps in mind this thonght
in his design . . . this is progress.

Wirriam F, Cuana, President
Beecraft Associates, Inc.
San Diego 9, California

We were very pleased with George
Christian’s story on the Flight Analyzer
and as usual, you had everything well stated,
accurate and clear, so that even we, who
sometimes grope for words to explain
things, must admire your clear manner of
expression. . . .

Karr J. Farsanks, Vice President
Sherman Fairchild & Associates, Inc.
30 Rockefeller Plaza

New York, 20 N. Y.

FOR JET, RAM JET AND
TURBO-PROP ENGINES

Since the first jets of World War II, Bendix Products Division at
South Bend has served the aircraft industry in developing and manu-
facturing fuel metering systems for jet engines. Today Bendix offers
unmatched know-how and facilities both in electronic and hydro-
mechanical principles for these important components of jets, ram
jets and turbo-prop engines,

RESEARCH +# A staff devoted exclusively to secking
new and better fuel metering techniques — preparing
today for the requirements of tomorrow.

ENGINEERING * An organization that is experienced
in applyving both elecfronic and hvdro-mechanical prin-
ciples. Successful creators of lLghtweight, serviceable

equipment to meet the demands of each new advance in
engine design.

MANUFACTURING # Two modern and geographically
separate manufacturing divisions. Each capable of build-
img to the most exacting test standards — high quality
at reasonable cost

SERVICE = A world-wide service orgamization that
follows through to see that engine operators obtain full
benefit from the quality built into the equipment.

EXPERIENCE = A background of more than thirty
years of leadership in designing and building fuel meter-
ing systems for both reciprocating and jet engines.

For Your Fuel Metering Requirements Depend Upon Bendix:

» Hydro-mechanical fuel controls « Afterburner controls = Fuel supply pumps = Spray nozzles
» Electronic fuel controls » Turbo-prop controls + Flow dividers = Ram jet controls

BENDIX 577°\Gn SOUTH BEND rworana

?eﬂdl/r ELECTRONIC AND HYDRO-MECHANICAL CONTROLS

Products

72 Fifth Avenue, Now York 11, N. Y.

ELECTRONIC CONTROL
Senses engine speeds,
gas temperotures and
other control factors—
then signals fuel re-
quirements to the fuel
metering unif,

FUEL METERING UNIT
Electrically controlled,
this unit meters fuel to
the engine in accord
with signals from the
electronic control,

hydro-
mechanical

ELECTRONIC AMPLIFIER
Maintains a scheduled
exhaust turhine tem-
perature by controlling
the nozzle area.

MAIN FUEL CONTROL
The control illustrated
includes o governor
which holds the engine
at a selected speed
regardless of oltitude.

AFTERBURNER FUEL
CONTROL Graoduales
the ofterburner thrust
by selecting fuel Aow
in various proportions
te mass air flow
through the engine.

NOZIZLE CONTROL A
hydro-mechanical
sarvo control umt which
actuates the wvariable
exhaust nozzle mech-
anism of a jet engine.

OPPORTUNITIES FOR ENGIMEERS in Electronics, Mechanics
ond Hydroulics —This division of Bendix is omong the world

Division

--.ln\' ,. "_ .
- .,J‘a O

leaders in developing and manufaciuring a wide variety
of products currently in use by commercial os well as mili-
K I, tary aviation, Investigate your opportunities with Bendix.
-y ' _ e 1 Write to Administrative Engineering, Bendix Froducts

: ) - iy | Division, Bendix Aviation Corporation, South Bend, Ind.
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Off the carrier deck sweeps the new Grumman S2F-1—
the first carrier-based aircraft to combine the elements
of submarine search and attack. While design details
are “classified ” the S2F-l, like many other famous Navy
and Air Corps airplanes, has mechanical drives engi-

neered and manufactured by Foote Bros.

p— BY FOOTE BROS.

FOOTE BROS. GEAR AND MACHINE CORPORATION - 4545 SOUTH WESTERN BOULEVARD CHICAGO 9, ILLINOIS




