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One of the Navy’s GRUMMAN GUARDIANS makes a pass
over one of the Navy’s submarines. It’s a case of
“Iriendly enemies” . . . for as the mongoose is trained
to kill cobras, these big, carrier-based aircraft are de-
e signed to find and destroy submarines. One type of
B 0 e C R CUARDIAN, equipped with long range radar devices, hunts
gk E T down the enemy. Then others, lighter on radar but
' heavier on bombs, come in for the “kill.”
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SUNDSTRAND’S CONSTANT SPEED DRIVES

NOW ON GUIDED MISSILES!

COMPACT DRIVE
MOUNTS DIRECTLY ONTO
JET ENGINE PAD

"PACKAGE™ TYPE Constant Speed
Drive mounts directly onto engine
pad, requiring minimum design re-
visions. Other Sundstrand Drives
aovailable include "SANDWICH,'"
"CARTRIDGE,” and "SPLIT" types.
sundstrand engineers are ready fo
help you adapt the type best suited
to your requirements. Get in touch
with the Rockford office or the new
Western Research and Development
Center at Hawthorne, California.

e

More electronic devices on missiles
accentuate need for AC power

® lor two good reasons Sundstrand Constant Sp:.'uul Drives are now
being applied to new types of guided missiles and are being con-
sidered for others now on drawing boards. These missiles carry even
more electronic equipment than some of our new conventional air-
crafr, hence have a greater need for the weight and space savings of
constant frequency AC power. Secondly, to insure delivery of the
missile to the target the guidance systems and other electronic
devices require a reliable source of closely controlled constant fre-
quency AC power. Sundstrand quahhes on botd counts. If you
have an aircrafc electrical problem, come to Sundstrand for reliubl,
research, expert engineering, precision production.

SUNDSTRAND
AIRCRAFT

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

AIRCRAFT AND INDUSTRIAL HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS AND VALVES » OIL BURNER PUMPS « AIR SAMDERS

LATHES, MILLING, BROACHING AND SPECIAL MACHINES » BEROACHING TOOLS - MAGNETIC CHUCKS
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Looks like a carpel,

cleans like a dish

EEPING a commercial airplane’s
K carpet clean used to run into
money. The wool carpeting used by
airlines trapped dirt, soaked up stains,
and gor grimy fast. Whenever it needed
dry cleaning, which was often, it had
to be removed from the plane. Extra
carpets had to be kept on hand for
quick replacement. And any solution
to the problem which sacrificed beaury
of the cabin was unacceprable,

Then B. F. Goodrich engineers
dressed up therr Averim flight rug.
They developed a process of emboss-

ing colored fabric with crystal-clear
Avtrim flexible material. The color and
pattern possibilities provided by the new
method are pracrically limitless. With
a sponge backing, the comforrable,
cushiony feel of rich carpeting is kept.

Besides, the new kind of flight rug
far outwears other kinds. It resists scuffs
and scratches. It can't be hurt by grease,
oil, or any ordinary stains and chemi-
cals. Things that are spilled on it don't
soak in, can be easily wiped up. Thor-
ough cleaning 1s done with soap and

water, without removing the rug from
the plane.

Write for samples of the new Averim
flight rug material. Other BFG products
tor aviauon include: tires, wheels and
brakes: heated rubber: De-lcers: Plasti-
lock adhesives; Pressure Sealing Zip-
pers; ftuel cells; Rivnuts; accessories.
The B. F. Goodrich Company, Aero-
nawtical Division, Akron, Obio.

B.E Goodrich

FIRST IN RUBBER




RAM AIR VALVE

ON REPUBLIC’S
F-84

Airborne actuated

An R-430 type ROTORETTE®
Electric Rotary Actuator operates
the valve which controls ram air
to the cockpit of Republic’s F-84.

This Airborne actuator leatures
adjustable positive stops, load
sensitive limit switches, radio noise
filter, and weight of less than
{.5 pounds.

Perhaps you have a similar appli-
cation. Our literature in the LAS.
Aeronautical Engineering Catalog
gives complete intormation on
ROTORETTE and other Airborne
electromechanical actuators for the

aircraft industry.
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AVIEN equipped C-123 p’nvides

Gt

U. S. AIR FORCE STYLE

Avien’s capacitor-type fuel gage installation on the Chase
C-123 twin-engine assault transport helps make this support
possible.

g

When Chase undertook the design of a rugged airplane capable of delivering ¢ o™

troops and equipment to forward combar areas, they selecred fﬁi‘;-\
Avien fuel gaging equipment. oy

Avien installations are specified wherever weight, accuracy,
and reliability are the important considerations . . . in the

Chase C-123 and 45 other military aircrafc of all types.

Other Avien products include: Jet Engine Thrust Indicator, Cylinder-
head Temperature Indicator, Fuel Balancing Controls, Exhaust Gas

Thermometer, Capacitor-type Level Switches, Maximizing Circuirts,
and DC Reference Voltage Standard.

Ca pr.':lcif-nr T}rpg

Fuel Gage
AVIATION ENGINEERING CORPORATION
-  34-56 58th STREET e WOODSIDE, L. I, NEW YORK
N : '. "'E‘:"* % |



GODEDEOTTDBE!

7&!&9&'#94 for the aircraft industry today demand the utmost in engineering
and production techniques and in scientific laboratory control. This massive
complicated landing gear component, weighing over 400 pounds, is typical of
Wyman-Gordon's forging contribution to the ever-growing progress in aircraft
design. Incrankshafts for the automotive industry andin all types of aircraft for-

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

Standarnd of the Tadustry gor Hone Than Sirty ?ﬂ#ﬁ
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NEWS DIGEST

Domestic

Douglas XA3D-1 sweptwing twin-
jet carner-based bomber has made its
first flight, of 30-min. duration, at Ed-

wards AFB, Calif.

The Musick Memorial Trophy for
1951, awarded annually by Roval New
Zealand Aero Club, was presented to
two American engineers, John E. Lind-
berg, Jr., and James W, ﬂ-’lzu:r:lr:r_. for
their joint development of the Elec-
tromic Sperry Engine Analvzer, at a
luncheon given l:-f!. the Institute of the
Aeronautical Sciences in New ~York,
The award commemorates Capt. Edwin
C. Musick, who, with six companions,
was lost on fArst commercial flight from

U.S. to New Zealand in 1938, and is
awarded vearly to the group or indi-

wvidual mJLlng most effective contribu-

tion to aviation safety. This is the first
presentation of the award since 1940.

All-Amernican  Airwavs  stockholders

“voted 300,000 to 5,000 favoring split of

the company into All- American Engi-
neering Research Corp. with former
AAA treasurer Charles Wendt as presi-
dent and treasurer and Allegheny Air-
lines with Robert M. Love continuing
as airline president. They hope for CAB
approval of the split by I;m. ]

Maj. Gen. George W. Mundy, assist-
ant deputy commanding general of Air
Materiel Command, has been appointed
to Al HO as dircctor of supply and serv-
ICES,

Associated Aviation Underwriters
have revised their international airline
trip insurance policy to provide round-
trip coverage at no increase in cost,
according to D). R. Scarritt, manager.
Policy Iimit has been increased Frm‘.l‘l

€25.000 to $50.000.

Air Force officially confirmed Avia-
rioN  WEeek's report that General
Curtis E. LeMay would remain as com-
mander of the Strategic Air Force
nstead of succeeding General Nathan
Twining as USAF vice chief of staff
(AviaTion WEEK Aug. 25, p. 16).
USAF said action to retam General
T'wining in the post was taken by AF
Secretary Finletter with concurrence of
Sen., Richard Russell, chairman of Sen-
ite Armed Services Committee.

Wiggins Airways has been slated for
Dee. 31 demise by a 3-2 majornity de-
cision of CAB. Northeast Airlines will
take over some routes, Mohawk Air-
mes others, while weakest points lose

AVIATION WEEK, November 3, 1952

IGOR SIKORSKY, dean of American heli-
copter designers, receives the annual trophy
of the National Defense Transportation
Assn. from USAF Secretary Thomas K. Fin-
letter (right) in Washington, D. C. In
making the award for being “the person
contributing most to the field of transpor-
tation,” Secretary Finletter called the veteran
designer and builder “Mr. Helicopter.”

air service altogether. Majority found
Wiggins pr-:.';tnt and future hopeless,
while the minority said bad CAB route
assignments made it that way.

Southwest Airways, Pacific Coast
local service airline, has purchased four
4U-passenger Martin 2-0-2s. S\WA also
has ten DC-3s.

Financial

United Air Lines reports record reve-
nues for first nine months of 1952, with
net earnings after taxes of $8,263,000;
of this $4,450,000 represents nct earn-
ings after taxcs for the third quarter
alone.  Operating revenues for  this
quarter  amounted to  $46,179,000.
United declared a quarterly  dividend
of 25 cents per share and an extra divi-
dend of 50 cents per share on common
stock, pavable Dec. 15 to stockholders
of record Nov. 14,

Republic Aviation Corp. showed a
net profit of 51,563,886 for the quarter
ending Sept. 30, compared with $791.-
573 a vear ago. For the first nine
months of 1952 gross sales totaled
$215.302,294, compared with $83,077.-
697 last vear. Unhlled orders at end of
September were more than S1 billion.

Northwest Airlines reports net profit
atter taxes of S962,634 for frst three
quarters of 1952, of which $719,273
represcnted net profit for September,

Northrop Aircraft shows g net in-

come after taxes for the year ended July
31 of S2.420.605 out of sales and other
meome of SI187.436,926. Net mcome
for the pruuhn“ vear was 53,276,053,
Eﬁmplm § |Hr.‘l.lng of orders at close
of hseal vear was 5416 million.,

Kyan Aeronautical Co. has declared a
regular quarterly dividend of 10 cents
per share and an extra dividend of 10
cents per share, pavable Dec. 12 to
stockholders of record Nov. 21.

Calitornia Eastern Airways report a
total net proht after taxes of $948,505
tor period ending June 30, compared to
a net of 582,064 for corresponding pe-
riod last vear, This does not include
523,034 earned by Land-Air, Ine, a
wholly owned subsidiary. A breakdown
of the profits shows that company opera-
tions resulted in net profits of $133,151,
5515,554 proht from capital asset sale.

Delta Air Lines has declared a divi-
dend of 25 cents per share, payable on
Dee. 1 to stockholders of record on
Nov., 14, Capital stock has been in-
creased to 1.5 million.

International

A British Overseas Airways Corp. jct
Comet made a belly landing at Rome
Airport Oct. 26 shortly after taking off
for Johannesburg, South Africa, the first
major accident in which a Comet has
been involved. None of the crew or
passengers was injured. An enginc 15
reported to have failed.

Dassault Mystere 2 has exceeded
Mach 1 while being piloted by USAF
May. John M. Dawvis, French air minis-
trv discloses. It is the first French craft
to achieve supersonic speed.

British Overseas Airways Corp. has
announced intentions to purchase five
[reighter versions of turboprop Bristol
Britannia, subject to government ap-
proval. Delivery is due in 1955-36.

Canadian Pacihic Airlines has been
licensed by Canadian government to
operate  passenger, mail and freight
service trom Vancouver to  MNexico,
Lima, Sao Paulo and Rio de ]mu'm

This service would mark frst Canadian

move mto Central and South America.

New engine factory, costing 515 mil-
lion, has been opencd by Canadian
Pratt & Whitnev Aircraft, Ltd., at
Jacques-Cartier, Quebec.  Production
lias started on R1340 Wasp engines for
Canadian-bwilt, North American Avia-
tion-designed Harvard trainers.
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COMBAT AREA VISIBILITY UNLIMITED

Large well placed windows give the Chase Assault
Transport pilot unobstructed vision as he comes in for a
torward area landing

Delivery of heavy ordnance, transport of personnel and
evacuation of wounded from advanced combat zones,
without benefit of airstrip or prepared landing field, is
routine for the rugged Chase C-123.

Designed and developed specifically to withstand the
gruelling punishment of combat zone missions, the Chase
Assault Transport stands unchallenged in this field.
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AVIATION CALENDAR

Nov. 6-7—National fuels and lubricants
meeting, Society of Automotive Engi
neers, The Mayo, Tulsa, Okla.

Nov, 7=IRE symposinm on microwave cit
cuttry, Western Union Auditorium, New

York,

Nov. 8—Annual Midwestern Tool Enginees
ing conference, University of lllinois.
Urbana, II1.

Nov, 10-11—-Eighth annual convention of
The Magnesium Assn., Hotel Biltmore.
New York.

Nov. 11-12—Piper distributors’ annual meet
ing, Lock Haven, FPa.

Nov. 13-15—Acoustical Society of Americs
sympostum on aircraft noise, San Diego.
Calif. (For details, write ASA, 57 E. 55
St., New York 22))

Nov, 17-20—National Aviation Trade Assu
annual convention, Hollywood-Roosevelr
Hotel, Los Angeles,

Nov. 19-21—Fourth Annual Safety Semina
sponsored by Flight Safety Foundation.
Hamulton, Bermuda.

Nov. 30-Dec. 5—Annual meeting of ASME,
Hotels Statler and McAlpin, New York.
N. 1.

Dec. 2—Symposium on light-metal heavy
forgings and extrusions for aircraft, SAE,
ASME, IAS and AIME, Hotel Statler,
New York.

Dec. 2-5—Aviation Distributors and Manu.
facturers Assn. tenth annual meeting, The
Kenilworth, Miami Beach,

Dec. 3-5—Society for Experimental Stress
Analysis, annual meeting, Hotel McAlpm,
New York.

Dee. 17=Annual Wright Bros. dinner, 7:30
p.m,, Statler Hotel, Washington, D, C.
Wright Bros. lecture to be presented by
IAS 3 p.m., U. 8. Chamber of Commerce

auditorium.

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

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

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

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

PICTURE CREDITS

7, 16—Wide World; 16—Falrchild Alr-
eraft; 185—NACA: 21—Lockheed; 22, 24, 27,

| 28—Splar Alrceraft Co.: 84—NACA.,

AYIATION WEEK, November 3, 1952

ALOFT — Giant Hughes
XH-17 on its frst ofhcial
flight hovers some 40 ft.
above the ground at Culver
City, Calif. It is powered
by two modified General
Electric ]J35 turbojet en-
pines. Air is transferred
from the engines through
the rotor blades to burners
at the blade tips.

Hughes XH-17 Cargo Copter Goes Aloft

GARGANTUA-Two full-
siz¢  autos beneath the
XH-17 emphasize the flying
crane's dimensions. It stands
more than 30 ft. high, its
rotor blades have a diameter
of more than 125 ft. The
craft is designed to straddle
large, heavy equipment snch
as bridge sections, artillery
and vehicles for delivery
across natural barriers such
as rivers and mountains.
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PERSONALITIES-
Closely connected with de
velopment of the XH-17
were (left to right): Res
Hopper, Hughes Aircraft
Aeronautical division direc
tor; Howard Hughes; Clyde
Jones, chief of aeronautical
engineering: Warren Reed,
assistant; Col. Carl E. Jack-
son, USAF Air Research &
Development  Command
Headquarters,  Baltimore,
Md., and Pilot Gale ].
Muoaore.
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car ferries, freighters and LST
boats in the Christy Corp.
vard at Sturgeon Bay are being done
better, faster and for less money

MAI*-.‘T of the shipfitting jobs on

since the Wisconsin firm switched
to Polyken tapes.

Polyken rapes can solve your tape
problems, too, for there are well
over 100 pressure-sensitive rapes in
the Polyken line, each one railored
to a specific industrial need. Send
for free samples and booklet roday.

Old-fashioned friction tape has been re-
placed by Polyken Elecinical Tape No. 163
for less bulky, less expensive taping of leads,
and for holding and bundling jobs on wires
in ship's meter control center.

Out of Shipﬁtting

Ship Builder Finds Polyken Tapes
Save Time and Money

gl odeh

completion in Christy yards,

509% faster cleanup on interior painong
jobs was achieved by switching from paper
masking tape to Polyken No. 110—an eco-
nomical easy-handling tape that gives un-

usually fast, clean pull-off. and ourter wrapping of fricuon tape,

Excellent tensile strength and adhesive
properties of Polyken Tape No. 223 anchor
bates ot hull and ceiling insulation in place
hefore areas are covered with acoustc-type

paneling by carpenters. heat that destroys normal insulations

TALLCRED IO - YOUR 108 e e
-, 1 i |  Polyken, Dept. AW-L, 222 West Adams 5t.

L‘* i | | ® Chicago 6, IlI.

o | r W 4 £ o For specifications. samples, and furcher -'I1‘.L3fl‘l'i.ll[itlll
" | i g h F‘F/"""", on these and other Polvken tapes, please send me
ol RN your FREE BOOKLET, "Tape is a Tool

..-%::-I'I-__L_.r' | - ‘1.r.r' - Hﬂ['rIE- : - . : T1I.E
Company B—

INDUSTRIAL TAPES

Department of Bauer & Black
Division of The Kendall Company

10

Street Address

High-tension cables and leads in ferry’
motor control center are spliced and wrapped
with Polvken No. 822 in halt the ume re-
quired to apply rubber splicing compound

The 5.5. Spartan, 420-toot car ferry, nearing

5

Heat-resistant insulatien of turns in coils
of welding machines 15 secured by using
No. 290, the Polvken glass-nber tape with
thermossetting adhesive, No. 290 withstands

WHO'S WHERE

In the Front Office

Harold E. Gray has been designated vice
prmldult in Ehﬂrgﬂ of Pan American World
Airways' Atlantic division. His former post
as vice president-Pacific-Alaska division is
heing filled by vice president Clarence M.
Young. Humphrm W. Toomey has been

elected a PAA vice president.
Donald G. Rover has been named assist-

ant to the ]:I-rE"'-IdLI'Il' of Slick Airwavs with
offices in Burbank, Calif. He pmﬂm:sh was
station manager of the carricr’s New York
terminal,

. W. Miller, president-general manager
of Mid-Continent Airlines prior to its
merger with Braniff, has moved to Dallas,
Tex., and assumed his duties as vice presi-
dent of the combined company, He 15 also
a director.

Angel Martin Perez has been named
executive vice president of the newly
formed, partially state-owned Aeronaves de
Mexico y Central America, which reportedly
will open routes to Spain, France, Holland
and England. Named to the board: Manuel
Palavicini, Eduvardo Ampudia and Luis
Carcia Larranaga.

Rear Adm. Willis E. Cleaves, USN (Ret.),
has joined Bendix Radio division of Bendix
Aviation Corp., Baltimore, Md., as stafi
assistant to the division general manager and
Bendix vice president. Cleaves recently was
director of aviation sales for Collins Radio
Co. He retired from the Navy in 1946.

Emery B. Kerckes has been designated
assistant to the vice president of Hydropress.,
Inc.. and its subsidiary Loewy Construction
Co.: Ine, M. ¥,

H"mm H. Momison has joined Stillman
Rubber Co., Culver City, Calif.. as vice
ruﬁldcnrprm]nctmn He formerly held a
similar post with Los Angeles Standard
Rubber Co.

Donald L. Herr has been elected presi-
dent and a member of the board of Amerni-
can Flectronmic Mig., Inc.. Los Angeles, a
new  firm handling  precision  computors,
components and imstruments.

Harold Graham, Jr., has been designated
vice president in charge of the Air Cruse
chvision of Resort Airlines. Graham has
been with Pan American World Ainways
and Panair do Brazil.

Changes

Ray Rvan, formerly an executive with
Consolidated Vultee Aircraft Corp., has
joined Atlas Corp. to advise its affiliated
companics on production problems. He will
remain available for part-time consultation
tor Convair,

John H. Seaton has been named super-
intendent, aircraft wheel and manufacturing
for B, I, Goodrich with offices at Trov,
Ohio.

George T, Keller has been appointed sales
manager of the Engine division, Burbank,
- a reorganization of Paciic Airmotive
Corp.'s Sales division. Other changes: Roy
Backman to sales manager, Products dept.
and Ernest L. Black, sales manager, Manu-
facturing division. |
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INDUSTRY OBSERVER

» Fnthusiasm for the new Rolls-Royce Conway (RCo.2) by-pass engine
—filling the gap between turbojet and turboprop—is tempered in some
quarters by knowledge of the special problems involved. One example:
The engine is planned around a specific requirement; if the requirement
changes, a new engine is needed. Installation of ducting—which by-passes
some engine inlet air around combustion chambers to mix with exhaust
oases in tailpipe—is complicated and difficult. Another stumbling block
is drive mechanism for the fan, used to boost energy of by-passed air-
stream.

> Watch for a serious reconsideration of the biplane confguration
future fighter competitions. Layouts will feature extremely low aspect
ratios, narrow gaps between wings and large staggers. Design affords high
strength and stiffness with requisite wing area and possible flow improve-
ment. Another application would be a ramjet aircraft in which the
biplane wings served as lifting surfaces and contained the ramjet enginc
between them.

» Top airline engineers from United, American, Fastem, and Pan
American visited General Electric’s Lockland (Ohio) aircraft gas turbine
plant last week for a three-day technical rundown on new and tfuture
GE powerplants which could find use in jet transports. Airline per-
sonnel were cleared by military to permit GE to disclose newest classi-
fied jet designs.

» ['irst production North American Navy IF]-2 carrier-hghter version of
the Air Force Sabre is due to fly at NAA's Columbus, Ohio, plant
about the end of November, with deliveries to Navy starting about
the first of the year. Two prototype FJ-Is which passed carrier tests
did not have wing-folding provisions, but these are included in produc-
tion version,

P Airline service testing on propeller £OVEmors equipped with high-
pressure hvdraulic by-pass “safety valves” to prevent inadvertent reversals
should be ready to start in November, according to CAA. Meanwhile.
Air Line Pilots Assn. has asked CAA to permit wiring for the new
changed mechanism to be inclnded in rewiring that is now taking place
in propeller systems as another preventive measure.

» Corporation aircraft owners poll shows the average business planc
owner wants a plane that will carry 13 passengers, cruise at 256 mph.,

and have pressurization, tricvele gear and no less than 72 in. ]lmﬂmmn_

» North American’s new F-100 version of the Sabre, unlike most of
the new planes being purchased by USAF, was a company-sponsored
project, sold to the military to fll an obvious requirement, rather than
an airplane built to meet pre-set military specifications,

> Air Defense Commandd has notified its Ground Observer Corps o
he on the lookont tor 800 military balloons a day with diameters ranging
from 9 ft. up to 73 ft. These balloons are being released for weather
observations at various points across the continent. Many are being
released at three points along the Pacific Coast to drift castward across
the countryv at 50,000 to 100,000 ft. altitudes.

> Navy observers have been favorably impressed with the early test
flights of the Douglas F4D Skyray despite the fact that the delta-wing
thIt:Eptm has been flying with an Allison J35 turbojet instead of the
more powerful Westinghouse J40 originally scheduled for prototvpe and
production versions.

» Tail-rotor on the jet-powered Hughes XH-17 giant helicopter (pictures,
page 9), operates from a mechanical drive off the two jet engines and
has no gas ducting system like the main rotor. Actu: ally, it 15 a standard
tail rotor svstem built for a Sikorsky H-19, which was adaptable to the
much larger Hughes machine becanse of the absence of torque in the
aas-cdriven main rotor.
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['he air forces of the North Atlantic Treaty Organiza-
tion are like a skeleton that has recently added some
flesh to its bones but still lacks sufficient muscle to
wrestle with a formidable foe.

The buildup of NATO air power has accelerated dur-
ing the past vear but it will fall short of its announced
goal of 4,000 tactical aircraft in operation by the end of
ﬂus vear. To measure the scale of the NATO contribu-
tions it is interesting to recall Awr Force Secretary
Thomas TFinletter's recent disclosure that Russia has
provided its Chinese and North Korean allies some 4,400
aircraft, including more than 2,000 jet fighters, and
is currently moving toward investing a sizable force of
twin-jet bombers in the Korean war. Durning the recent
Blue Alliance NATO mancuvers in Germany the Allied
Air Forces in Central Europe (by far the largest of the
NATO AF commands) was proud of its record in oper-
ating some 1,200 jet aircratt.

»The Lineup—The NATO air power lineup now in-
cludes three main commands:

& The Allied Air Forces Northerm EFurope with head-
quarters in Oslo, Norway, and commanded by Major
General Warren Carter. This includes the Norwegian
and Danish air forces.

® The Allied Air Forces Central Europe commanded by
Gen. Lauris Norstad with headquarters at Fontainebleau,

France. AAFCE includes U. §., British, Canadian,
French, Dutch and Belgian units.

e Air Forces Southern Furope with headquarters in

Naples, Italy, commanded by Lt. Gen. David Schlatter.
Thls includes Italian, Greek and Turkish units.

Although all three commands are headed by American
airmen thu are subordinate mm their theater commands
to a British admiral, an American general and an
American admiral. Nowhere does an airman exercise
overall command. In both the northern and southem
commands the bulk of the air power actuallv available
ic afloat aboard naval carriers and s not under the air
command,

Welding air units of eleven nations into a coordinated
military force cepable of operating nnder a single com-
mand is a formidable task and nobody in the NATO air
forces would deny that tremendous obstacles must still
be surmounted before this goal can be achieved.

Perhaps the basic problem is aircraft. Not until the
plans to bolster NATO air forces with a significant force
of F-86 Sabres arc implemented will there be much
chance of successfullv controlling the air over Furope.
At present there are USAF and Canadian Sabre aTOUpPS
based in England and the first contingent of Sabres for
the RAT" has already reached England. All of these
units are outside the NATO commands. For NATO a
Canadian Sabre wing 1s scheduled to move shortlv into
French and German bases and at least one USAF fighter
wing in Germany is scheduled to replace its F-84s with
Sabres.

By the end of this vear a respectable Sabre force
could be mustered to do battle with MiG-15s and their
successors over [urope and provide protective cover
for the obsolescent jets with which the NATO forces

'- NATO Air Power — A Staff Report

are now equipped. As day fAighters they now have Brtish
Vampires and Meteors and American F-84 Thunderjets.
For night hghters there are some radar-equipped Meteors
and Venoms. In the bomber category there are only
piston-powered B-26s. For transports they have two
wings of C-119s and a wing of C-82s.

¥ Standardization—Strides have been made in standard-
izing communications and ficld maintenance for the
varied nationalities and equipment the NATO air forces
are operating. As a result of Operation Dedale, cross-
servicing techniques were developed so that a qquadmn
of any type hghters can now land at any NATO air-
drome and be serviced and re-equipped to fly another
combat mission. A program of standardized airfield con-
struction is well along to provide 8,000-ft, runways, but
snags developed because actual construction must be
done by the country where the bases are located. In
France this has caused particular trouble.

Basic supplv problems of the NATO air forces are
handled by the various countries for their own units.
This presents a logistical knot that is admittedly im-
practical ftor sustained combat operations. At present,
American air units in Furope are in the process of a
basic realignment, withdrawing to bases on the west
bank of the Rhine and building up in northeastern
France. A major shift in the logistical pipeline to sup-
port these forces is also in progress. Instead of the post-
war Eipr:]ine through German North Sea ports to south-
ern Germany which was only 90 mi. from Red territory,
a new qupph line is being built up from French Atlantic
ports. This has required an enormous American invest-
ment and will require even heavier expenditures if such
basic items as adequate jet fuel supply are provided.

The forces that the varions NATO countries have con-

tributed to the joint air effort in Furope represent an
cffort to build a dike against the combination of the Red
army and its supporting air power as fast as possible. But
behind this temporary dike lie varying national theories
on the kind of air power required to counter Soviet
aggression,

At the moment there 15 a strong feeling in Furope
that the danger of a general war between Russia and
the Western Powers has receded and there 1s more time
than originally anticipated to rebuild western defenses.
The American viewpoint is still predicated on our
ability to deliver a crushing atomic aerial attack as the

prime deterrent to Soviet aggression.

P Foreien Views—The British seem convinced that in-
stead of a hot war the Western Powers must be pre
pared to heht a “cold peace.” As a result, the Bntish
are Te- nnmhng their air effort to provide more air trans-
port to rush their limited military manpower resources
to the world’s trouble spots and more tactical air power
to support these ground forces wherever they may have
to fight in new Koreas.

The French are bent on building up a military estab-
lishment in their classical tradition, complete with bat-
tleships, submanines, a full repertoire of naval and land-
based aircraft and jet transports. Convincing the French
that this is militarily unnecessary and economically im-
possible 15 one of the tougher problems faced by NATO
planners.
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F-56 SABRES SWEEP SKIES over Korea, keeping wary eye open for MiG-15s that might sneak across Yalu to attack UN fighter-bombers.

Combat Report From Korea
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Sabres Still Rule Skies Over MiG Alley

® Scoreboard shows F-86s destroy Russian fighters at

15-1 rate; ratio for all UN planes almost 11-1.

® But basic concept still is air superiority, isolation of
battlefield by interdiction, plus close support.

By R. P. (Pepper) Martin
(McGraw-Hill World News)

Tokyo—One of the longest sustained
air battles in history is still being
fought in the narrow northwest comer
of Korea, debris-strewn MiG Alley. In
a sense, it is a battle between a moder-
ate-sized Goliath and an overgrown
David. The Red Goliath has superior
strength and possibly a better all-
around weapon, but victory has gone
to his slighter, more skillful opponent.

The Reds are using their hrst-team
pilots, but their second- and third-
stringers are gradually catching up to
them in skill. They are mounting a
greater number of sorties a day than
at any time dunng the war. The pilots
are mor¢ aggressive and teamwork be-
tween individuals and between flights
has greatly improved.
> Sabre Gadget—The TF-86 Sabre,
which bears the brunt of the air fight-
ing, has been improved, but so has
the MiG-15. There has been a con-
siderable increase in the thrust of the
enemy’s jet engines. In combat at high
altitudes, the MiG-15 is pulling away
at a much faster rate. Some pilots
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thought the Reds were using after-
burners, but this is now generally dis-
counted, since there is no photographic
evidence to support the belief.

The Sabres have a “gadget” but it
is not vet in wide use, and 1t does not
scem to have played a major role in air
combat.

The Reds, apparently dissatished

g |
New AW Writer

Robert P. (Pepper) Martin is
serving as Aviation WEEK's Tokyo |
correspondent while A, \V. Jessup, I
chiet of McGraw-Hill World News’
Tokvo bureau, is on leave of
absence. A war correspondent in
World War II in the Chinese the-
ater, Martin has been in Japan for
the Columbia Broadcasting System
three and a half vears. He returned
I to Tokyo recently after completion
of a Nieman Fellowship at Harvard.
Jessup is studving at Princeton un-
der a research fellowship awarded
by the Council for Foreign Rela-
tions.

with their cannons, have been expen-
menting with cannon-machine gun
combinations. Most Americans are
waiting eagerly for air-to-air rockets as
the answer to their gunnery problems.

The Reds are fighting defensively,
where the odds favor them. They can
probably put three to four times as
many jet interceptors as the United
Nations into any single fight. They
have excellent ground radar. Fightin
close to home, they have a longer perio
of airborme combat. They have a re-
treat across the Yalu River, to which
they can flee if hard-pressed. And a
damaged Red aircraft has a greater
chance of landing safely at its home
base only a few minutes from the battle
arca.
> Scoreboard—Despite these advantages,
during the three-month period ending
Sept. 30, 107 Russian-type MiG-15s
were destroved in air combat. The
U. 5. Air Force lost seven F-86 Sabres
and three -84 Thunderjets in the
same battles. The F-86 superiority in
combat is better than 15 l‘ﬂ 1, while
the ratio of all UN planes in air com-
bat is almost 11 tr:r 1. Figures for
October are not yet available, but the
ratio may be even higher than the
three-month ratio,

What, then, is the source of David's
strength, or the reason for Goliath's
comparative weakness?

The major factors accounting for
UN superiority at present are pilot
ctheiency, traming and gunnery, rather
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DOWN THE RUNWAY taxi more Sabres bent on harassing North Korean jets.

than plane superiority. Some pilots
contend that Russian or German “volun-
teers” have appeared in the air war.
Some of the tactics appear to be of
Luftwaffe derivation. But regardless of
the enemy's nationality and skill,
American pilots have been able to out-
shoot and outmaneuver them. Five
of the 61 MiGs destroved in Septem-
ber, a record month, crashed when they
went out of control during high-speed
MANEUVETS.

* Reds ressive—General Otto P,
Wevland, FEAF commander, insists
there is no single explanation for the
victory ratio. A few “traps” have been
successful. The Reds have been more
aggressive and willing to accept combat.
They have put more planes into the air.
Weather during the summer was ideal.
The hghter-bombers were heavilv en-
gaged 1n “Operation Strangle” and this
meant a large proportion of the F-86
squadrons were in battle areas.

These factors, according to Wevland,
meant that more planes were “avail-
able” for destruction. And American
experience, improvements in the Sabre,
training and know-how “have been
slightly better than the enemy's accu-
mulation of experience. technique and
training.”

The Air Force, for sceurity reasons
or simplv because it shies awav from
enthusiasm engendered by “liush-hush”
sceret weapons that promise to win wars
overnight, has been in a turmoil of con-
fusion ever since Air Secretarv Thomas
K. Pmletter referred vaguclv to a
“gadget” that gave the Sabre complete
superiority over the MiG. IHe subse-
quently  retreated slightly, saving he
referred to “continual improvements”
that are being made in U. S. inter-
ceptors and fighter-bombers.

There is a “gadget” but it is still
classified. The Communists mav know
what it is becanse at least one Sabre so
cquipped was shot down in enemvy
territorv. Only a few of the F-86s car-
ried the secret device, and there is no
reason to believe these few were respon-
sible for more than their normal share
of “kills.” (One disadvantage of fight-
ing over enemy territory is that any UN
plane shot down, unless it burns, is
available for enemy inspection.)
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Brig. Gen, John W. Sessums, com-
manding officer of the 13th Air Force
at Clark Air Base, added spice to the
speculation when he said “the F-84E
model is equipped with the radar gun-
sight or Sperry sight which has been
used with deadly results in Korea.”
But FEAF says flatly the radar gun-
sights have been used by both the
Thunderjet and Sabre in Korea for
about a year. The general's revelation
was not as spicy as it had first appeared.
» Gun vs. Cannon—Despite their vie-
tory ratio, Sabre pilots still vigorously
argue the merits of weight-of-fire
against rate-of-fire. The Reds appear to
be searching for a compromise by add-
mg 50-cal. machine guns to their
normal four 23-mm. cannon. The can-
non shell does great damage when it
hits but the 23-mm. has a shorter sus-
tained rate of fire and the ammunition
that can be airborne is limited. The
s0-cal. projectile, on the other hand, is
heavy enough to hurt anything it hits,
the rate-of-hre is high and the disper-
sal area is wide.

Neither the Reds nor the U. S. Air
Force is using its maximum potential
i day-to-day operations. If the Red
air force is primarily Chinese, it has
been expanded to a greater degree than
anyone dreamed possible a few months
ago. New units appear overnight on
the Antung felds. Repair bases are
deep inside Manchuria, and if a unit
1s hit hard it 15 pulled out and replaced
by a new one. There seems to be a
large reservoir of skilled and experi-
enced pilots.

Figures can be very misleading. For
instance, the two air forces are about
cven in the total number of planes in
the theater, But the UN force includes
Mustangs, Corsairs, AD’s and a great
number of transport planes,

sccretary Finletter's statement that
there has been a 509 increase in the
Fifth Air Force's striking power is
comforting, but somewhat misleading.
Two new F-84G wings are in Japan and
Korea, and they comprise much of this
30% increase. The long-range fighter-
bomber, redesigned for in-flight re-
fueling, has made two mass crossings
of the Pacific, proving that aerial re-
fucling has moved out of the cxperi-

mental and into the operational stage.
But the F-84G is a potential weapon,
to be used at its maximum only if
the character of the air war changes.

> Red Buildup—The Reds also have
an unused potential. They are known
to have a number of twin-jet IL-28
light bombers in Manchuria, none of
‘l.‘lﬁ’liﬂh have yet appeared in action.
One report said that 23,000 North
Koreans are being trained m Man-
churia for air force duty. If the report
15 true, a large proportion of them will
probably be packing A-frames while
building airfields.

From July 1 to Sept. 30, FEAF air-
craft flew 65.630 sorties. The F-86s
flew about 12,000 of these, and the
F-80s and F-84s between 11,500 and
12,000. These fghter-bomber sorties
were not close-support. The Reds aver-
age about 109 of FEAF’s daily accu-
mulation of sortics. On their best days
thev have reached a sortie rate of about
209 of our effort. But almost all of
the enemy sorties are bv MiG-15s, and
they are concentrated in MiG Allev.
As a general rule, the Reds challenge
onlv when they have superiority in
numbers.

Sabre successes have been so great

the Air Force flatlv states it can es
tablish local air superiontv anv place
in North Korea at anv time that it
wishes. But there is a decided difference
of opinion on the potentials of the
two opposing air forces. No one s
ntenselv worried about the MiG, even
if it is converted to a hAghter-bomber.
Operating from them present bases, the
MG pilots would not be able to stav
over UN front lines or forward air
hases long enough to do much damage.
But the possibility of a surprise all-out
attack bv MiGs and TL-28s against
our forward bascs has manv pilots in
a sweat,
» Not Attrition—CGeneral Wevland said
the UN eould “take care” of anv Com-
munist air assault on our front lines.
and “if thev trv to come into our back-
vard, we will whip them even worse.”
Manv combat pilots are somewhat more
modest. The most experienced veter-
ans frankly sav: “We'd get a lot of
planes, but if the Reds wanted to put
in the effort thev'd sure raise hell with
our bases.”

There is far more method and plan-
ning to the air war in MiG Allev than
is superficially apparent, This is not
primarilv. a war of attrition, even
though it seemed this might be our
objective after Secretarv Finletter op-
timistically claimed that U.S. overall
jet production 15 nmow egual to that
of the Soviet Union. The basic con-
cept of the application of tactical air
power remains the same in Korea: to
cstablish and keep air superioritv, iso-
late the battleheld by imterdiction, and
provide close air support. Within this
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broad concept, the Sabre sweeps func
tion with smooth precision.

The F-86s cover the fighter-bomber
attacks on the key railway and high-
way systems that converge as they cross
the Chongchon River before continu-
ing on to Manchuria. FEAF head-
quarters in Tokyo believes that a major
rcason for the strong Communist air
resistance during the summer was the
cumulative effect of the bomber attacks.

The North Korean economy, devas-
tated by earlier raids, was grinding
slowly to a complete halt, Food was
being shipped in from China but was
not reaching the civilian population.
The Kim 11 Sung government in
Pyongyang, beset by pleas from the
devastated areas, 'demanded more ef-
tective air mtervention. Ground com-
manders insisted that their supply lines
hbe kept open even if it meant com-
mitting a large portion of the Chinese
Air Force,
® Broad Objective—In strategic terms,
the Fifth Air Force's broad objective
15 to keep the Red air force bottled
up in northwest Korea. During the past
six months, not more than six enemv
plancs (the majority of them PO-2s, a
World War II biplane with a top
speed of 80 knots) have crossed the
UN lines. The air strategists reason
that if Sabre pressure were lessened, the
Reds would begin to creep southward,
This would increase the hazards of the
UN air interdiction program and prob-
ablv in the end subject UN forward
bases, supply lines and the front to
Communist air assaults.

The Sabre mission thus falls into
perspective in relationship to the total
air effort. It is the key to the success
or failure of this effort. As long as the
Reds are bottled up along the Yalu,
and the Fifth Air Force is able to es-
tablish local superiority over any part
of North Korea, the tacticians have
more or less free reign to modify the pat-
tern and method of applying air power,

As in past wars, the Air Force is
able to shift rapidly the amount of
power and the point of its application.
This makes it diffcult for the Reds to
adopt effective defensive measures, At
the height of the interdiction cam-
paign on the network of highwavs and
railways, the Reds had begun to shift
most of their anti-aircraft batteries to
these kev communications lines. The
Air Force then switched its assault to
supply dumps and collection points
which were relatively undefended.

» Red Missiles—The Reds have ereatly
augmented thei' anti-aircraft d-:%r:nﬁf:ﬁ,
and their radar network is increasingly
cffective. At least twice thev have used
ground-to-air rockets against B-29s. Ap-
parently they were fused to explode on
contact only, and no damage was suf-
fered. Despite these improvements in
Red defenses, the Air Force has been
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able to keep a few jumps ahead of the
enemy. This advantage is reflected in
the Air Force casualty rate, which has
been averaging about two men a day,
including wounded.

The interdiction program has been
severely criticized because of its failure
to prevent Red supplies and reinforce-
ments from reaching the front. Gen.
Lemuel ©. Shepherd, Marine Corps
commandant, charged the program was
a “hzzle,” a remark that enraged many
Air Force officers. Said one: “1 hope
the Air Force will not engage in a long-
range debate with a short-term expert.”

Interdiction, according to the Air
Force, can rarely, if ever, completely
halt the movement of troops and sup-
plies, Its function in Korea is to limit
such movement to the point that the
cnemy can not launch and sustain a
major decisive offensive. Ground action,
fierce as it has been on short sectors
of the front, has not been great enough
to force the enemy to expend what he
manages to accumulate each day. This
gap between supply and expenditure
means the Reds can build up reserves,
and they have used these prodigiously
in their limited offensives. But Air
Force officers believe the buildup has
not been great enough for the Reds
to mount a sustained oftensive of any
great magnitude or duration.

The largest proportion of North
Korean industry already has been de-

stroyed. Bombing of the Suiho power-
plants on the Korean side of the Yalu
River certainly caused some disrup-
tion of production in Manchuria. It

The new SO 4050 Vautour twin-et night
fighter and ground support plane (model
shown above) made its first flight recently
near Paris, Initial powerplants are Snecma

Atar 101Bs of approximately 6,000 Ib.

probably slowed down production of
small-arms  ammunition and  mortar
shells in the underground factories
known operating in North Korea.

But from the strictly military point
of vicw, the Air Force still faces an in-
surmountable handicap in shutting off
the flow of supplies. That is the rigid
curtain between them and the produc-
tion sources in Manchuria and Russia,

Aviation Safety

Plane Seating

® Restrictions on design
scored by AA engineer.

® Seats facing any direction
can be safe, he says.

Proposed Civil Air Regulations, to
restrict  transport  airplane seating to
rearward-facing seats, would put an un-
necessary restriction on the aircraft de-
signer and engineer, in the opinion of
William L. Littlewood, American Air-
lines vice president, enginecring.

Current trend to turn all air transport
scating backward as a greater protection
lo the passenger does not consider all
the facts, the well-known airline engi-
neer and mdustry member of National
Advisory Committee for Aeronautics
told Aviatiox \WeEk.

A sate seating structure can be faced

= il 2 7 i ool

NEW FRENCH FIGHTER TESTED

thrust each, but more powerful engines are
to be installed later to provide supersomic
performance. Engineers of the French com-
pany have designed the single-seat SO 4050
for fast and economical production,



torward or sideways, as well as rearward,
Littlewood contends. He maintains it
is quite possible to design a seating and
cabin structure in which an individual
can sarvive a 256 deceleration, no mat-
ter which way he is facing, if he is
equipped with a proper seat belt.

Thus, in the Littlewood view, the di-

rection in which the scat is faced should
be determined only by economic or
other considerations, not under so-called
“safety” pressurcs.
» Extra l}gmtectinu—ﬂﬂhmlly, the rear-
ward-facing seat offers 1ts passenger
extra protection only if the airplane
lands directly forward. If it swings
around sideways, or ends up tail first
when the pilot ground-loops the plane
in a final effort to stop it (as frequently
happens in an emergency landing), the
protection may be less than adequate.

“Great things can be done with scat
structure,” Littlewood said. “Design for
progressive failures to absorb decelera-
tion energy 1s important. Stronger scat
attachments and floor structure, with
attention to side loads as well as straight
tront and rear loads, will help. . . "

Littlewood expects that an Orlon
seat belt, with extra elasticity to absorb
some of the deceleration shock with-
cut breaking, may ultimately succeed
present-type belts.

Present airhiner seats which have been

sturdy enough to save lives in a num-
ber of crashes would not be equally
safe if turned around because Iﬂ the
reclining feature.
» Reclining Device—Eventually, the re-
clining device may disappear from air-
line seating, he feels; this is partly be-
cause of the extra protection, under
loads of any direction, that can be built
mto rigid seats, and, partly, because the
higher speeds of future air transporta-
tion will seldom require the long sit-
ting-still that i1s necessarv in some of
today’s long flights,

The Littlewood views provide an in-
teresting commentary on the recent
Civil Aeronautics Board proposal, con-
sidered at the annual Airworthiness
Review, to make rearward-facing seats
mandatory on air transports. As a result
of adverse comments at the review, the
proposal was deferred for further discus-
sion. It was not included in the recent
draft release of proposed Airworthiness
Regulations offered by CAB’s Burcau
of Safety Regulation for industry con-
sideration and ultimate CAB action
later this vear (Aviarion Weeg Oct.
27, p. 16)—A.McS.

Gloster Meteor to Brazil

Brazihan Air Ministrv 1s completing
negotrations to buy approximately 70
Gloster Meteor Mk, 7 and Mk. 8 jet
planes for nearly $17 million. The con-
tract reportedly has alrcadv been signed
by President Vargas.
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New Constitution

Adopted by ALPA

An executive board of eight active
airline pilots, plus the president, Clar-
ence N. dSaven, will govern the Air Line
Pilots Assn. between conventions, dele-
gates to the recent Chicago convention
of the American Federation of Labor-
affiliated orgamzation decided.

Pilots voted to adopt a new constitu-
tion and byv-laws aimed at eliminating
any future recurrence of the so-called
“one-man rule” of their first president,
David L. Behncke, in providing for
such a board.

Reelected were: Saven, president;
Jerty Woods, Eastern Air Lines, first
vice president; I'. A. Spencer, American

Fairchild Engine & Airplane Corp. recently
began road and flight tests of a new trailer
unit designed by the company for speeding
loading and delivery of cargo to frontline
units. In top photo the trailer is hitched
to a light truck, center view shows it being
hoisted beneath the Fairchild XC-120 Pack
Plane. Bottom photo depicts it airbomne

FAIRCHILD’S SKYBORNE TRAILER

Adarlines, secretary, and Lyle H, Hincks,
Trans World Airlines, treasurer. Hincks
had been appointed treasurer by execu-
tive action shortly before the conven-
tion to succeed R. G. Strait, who died
suddenly. These ofheers, with hve re
gional vice presidents soon to be chosen
from the pilot membership, will make
up the new executive board.

» For President?—The 225 delegates,
representing approximately 8,000 active
airline pilots and co-pilots, declined to
endorse either Stevenson or Eisenhower
for President.

Recognizing that some ALPA mem-
bers are making GCA landings regu-
larly, using radar as a primary aid at
stations where there 1s no ILS, the con-
vention voted to withdraw the old re
quirement that ILS be considered the

with doors locked partially open to form
fairings for cutting air resistance. The
trailer can handle as much cargo as can be
carricd in a C-119 Packet, has truck-bed
level floor and can be loaded from either
end. Fairchild designed the unit with an
eve to its future adaptation to civilian
applications.
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only primary aid, but in conditions
where there is a choice to continue indi-
cating a preference for ILS, which
leaves the initiative with the pilot, over
GCA, which involves a “talk-down”
from a ground controller.

» Behncke's Pay—After hot discussions
over a proposal to suspend the $15,000-
a-vear life salary of the ousted president
and to withdraw his life membership in
ALPA, the question was turned over
to a committee, headed by Sayen, with
authonization to take final action. Some
sources predicted a final compromise
at $7,500 a year.

The hot internal question of how
to determine pilot seniorityv was not
finally determined, either. Proposed is
a seniority clause which would make
length of service a governing factor,
but with other factors considered also,

The pilots voted their annual resolu-
tion calling for an independent air
safety board, separating federal safety
regulation from economic regulation,
and will continue to work actively for
congressional action creating such a
board, a spokesman said.

USAF Orders F-100
Into Production

USAF has ordered the F-100, a new
and faster version of today's best
fighter, the North American Sabre, into
production.

The new fghter is designed to be
capable of tangling with the forth-
coming Soviet-built successors to the
MiG-15 as successfully as its predeces-
sors are meeting the swephwing Russian
jets over MiG Alley.

The F-100, originally designated by
the company as the Sabre 45, takes
the company name from the angle of
sweep in its wings. These are raked
back to 45 deg., or 10 deg. more than
the I"-86 Sabre wings. But the wing
s still a swept wing, not a delta.

For additional speed, the designer

15 powering the F-100 with a Pratt
& Whitney J57 engine with after
burner, which probably will deliver
ibout twice the thrust of the current
Sabre powerplant, the General Electric
J47. With afterburner the J57 can be
conscrvatively rated at 15,000 1b. thrust.
at least.
» Bigger Than F-86—The split-com-
pressor engine, with afterburner and ad-
ditional fuel requircments for longer
range, all add up to a bigger airplane.
The F-100 15 expected to have a gross
weight well over the 20,000-1b. mark.
as compared to the 16,000 1b. quoted
for the F-86A. The nose intake ar-
rangement which has been so success-
ful in the F-86 will be substantally the
same,  Beefed-up landing gear and
heavier armament than the Sabre’s .50-
cal. machine guns will be provided.
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Production of the F-100s will be at
the North American Los Angeles plant.

Announcement of the F-100 rounds
out the production orders for the next
generation of USAF jet fighters, by
providing a fast general purpose air
superiority fighter to team up with two
other supersonic stablemates, the long-
range McDonnell F-101 for bomber
cscort and ground support use and the
missile-carrying Convair F-102  delta-
wing interceptor. A fourth high-speed
fighter, the Republic F-103 interceptor,
has not yet been disclosed as a produc-
tion article, but this mav come soon.

Aviation Safety

Pilot Congress

® ALPA takes new step in
setting safety policy.

® Association also works
with other safety groups.

By Alexander Mc3urely

Expanding emphasis on secking so-
lutions to flight safety problems from
the pilot's viewpoint gets higher pri-
ority in Air Line Pilots Assn. (AFL)
under its new reorganized status.

Last week at Chicago, ALPA voted
to establish an annual Safety Congress,
in which representatives from each anr-
line’s pilot membership and other
ALPA members working on safety proj-
ccts, will meet each March to set Asso-
ciation safety policy on operational and
cquipment problems (AviaTion WEEK
Oct. 27, p. 15).

It will also give pilots the oppor-
tumity to review projected airworthi-
ness regulations in advance of the an-
nual CAB-CAA-industry Airworthiness
Review in August. Airframe, engine
and accessory manufacturers’ represent-
atives will be invited to discuss spe-
cihc problems relating to their equip-
ment, and CAA and CAB safety engi-
neening representatives will be asked.

The new Saftety Congress move 1s
seen as a development which will mean
closer coordination of the aviation
safety projects which the pilots have
been carryving on for years, with pilot
representatives o virtuallv everv
industrv-wide program.

These are major safety objectives of
the association, as defined bv Presi-
dent Clarence N. Saven:

* Coordination of pilot representation
i each council, airhine and region for
cffective analvsis and reporting of safety
problems.

® Implementing association safetv poli-
Cies.

s Participating in industry projects and
conferences on safety.

e Representing pilot viewpoint in form-
ing or revising safety regulations or any
other municipal, state, federal or in-
ternational authority’s action to regu-
late air commerce.

s Participating in safety activities of In-
ternational Federation of Air Line Pi
lots Assn. (IFALPA) and Intermational
Civil Aviation Organization (ICAQ).

Pilots are organized with council an
safety committees handling local prob
lems; with a central air satety commt-
tee for each airline handling airlime
safety problems and with regional air
safety committees including representa-
tives of each airline’s pilots based at one
terminal point. (Pilot accident investi-
gation teams are being established for
cach region.) There also is an Airworthi-
ness Advisory Committee advising the
national officers on air safety problems.

ALPA lists 15 current safety engineer-
ing projects which it has assigned to
various pilot members as chairmen and
which are actively carried on:

e Prevention of inadvertent propeller
reversing, Charles Daudt, (AA), New
York.

» Rational Aircraft Performance Stand-
ards, W, W. Moss, (PAA), New York.
e Radar trafhe control, W. A. Jensen,
(AA), Washington.

e Radio Technical Commission tor
Aeronautics, R. C. Robson, (AA),
Washington.

e Approach and airport lighting, E. A.
Cutrell, (AA), New York.

o Aircraft exterior lighting, R. A. Stone,
(UAL), Chicago.

e Cockpit standardization, H. G. Port-
man, (UAL), Chicago.

e Emergency evacuation, |. C. Bum.
(PAA), New York.

e Cockpit coordination. Larry Shapiro,
(UAL), Los Angcles.

e Fire hazards, V. H. Brown, (AA).
New York.

® Termin waming indicator, D. L. Phil-
lips, (TWA), Chicago.

e Airport vehicular traffic, J. Henslee,
(TWA), Chicago.

e Furopean-Mediterranean  navigation
and trafhic, R. A. Young, (PAA), Lon-
don, ALPA and TFALPA representative
to ICAQO.

e Cockpit ventilation and pressuriza-
tion, V. A. Peterson, (EAL), New York.
e South American-South Atlantic navi-
mation and traffic, E. D. Avary, (PAA).
Rio de Janeiro, IFALPA representative
to ICAO.

To round out ALPA's safety partici-
pation, the mrline pilots have repre-
sentatives taking part in: cach CAA
regional air space subcommittee; the Na-
tional Air Transport Coordinating Com-
mittee, Civil Aviation Air Defense
Advisory Panel, Scheduled Airline Air
Safetv Committee, and the National
Aviahion Nowse Reduction Committee.
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FLUSH INTAKES are fitted on No, 2 plane used by NACA for experiments.

Four Planes From Two YF-93As

Fast jets supplement windtunnels in NACA studies
on inlets for missiles and high-speed aircraft.

A pair of not-quite-identical twins—
two high-speed sweptwing jet airplanes
—are opening up new avenues in flight-
testing for the Ames Laboratory of Na-
tional Advisory Committee for Acro-
nautics at Moffett Field, Calif.

The two planes, both North Ameri-
can YF-93As, were transferred to
NACA a few months ago by the Air
Force. Their unique value as tools for
flight-testing lies m the fact that they
are identical planes except for two im-
portant differences:

No. 1 plane has scoop air inlets on
the sides of the nose, while No. 2 plane
has flush inlets in the same location;
the first 1s Atted with an afterburner,
the second is not.

With the simple expedient of com-
bining the nose section of one plane
with the tail section of the other,
NACA flight-test staff can get a total of
four different airplanes to use in its
airflow flight-testing program, with wvir-
tually identical characteristics except
for the planned vanations.
> Most of the Answers—NACA research-
ers have been studying various types of
mlets for the thousands of cubic feet of
air which the jets inhale. Prior to the
development of jets the rescarchers were
studying air intakes for use on piston
Cngines.

As of now, they have most of the
answers for air inlets for high subsonic

and perhaps transonic flight, but their
rescarch 1s continuing on inlets for
higher speed flight of both aircraft and
missiles.

Most of their research in this held
thus far has been in simulated flight in
high-speed windtunnels.

Now the YF-93As make it possible
for them to correlate and extend their
windtunnel data with flight tests, pro-
viding supplementary information they
could not get in any existing windtun-
nels i full-scale condition.

These two airplanes are powered with

Pratt & Whitney ]45 cngines, with
6,250-1b.-thrust rating drv, and capable
of about 9,000 1b. thrust with after-
burner. Although a change in Air Force
requirements elimmated quantity or-
ders for the F-93, there are few aiur-
planes in service today that are as fast,
or that are equipped with such a power-
ful engine,
» Airflow Problems—NACA also has a
test North American F-86 jet plane,
from which the YF-93A design was
largely developed, which gives the re-
search organization a nose-inlet airplanc
with somewhat similar characteristics
for another basis of flight comparison
with the other inlet tvpes.

In simple terms, the problem of high-
speed airflow for jet aircraft involves the
mingling of three scparate streams
of air.

e The outside air through which the
plane 15 moving,

e The main stream of air which enters
the airplane at the main intakes and
ruﬂsﬂs through the engine to be ex-
wausted at the tailpipe.

e A supplementary stream of cooling
air which enters through smaller inlets
farther back on the fuselage and also
exits through the tailpipe.

The basic problem is to make the
air flow into the inlets and out of the
exit as smoothly as possible. Compli-
cations are numerous.

Airflows act differently at different

speeds, Flow characteristics differ with
and without afterburner. And the way
the exhaust mixes with the outside air
at the exit, where the actual thrust is
delivered, is one problem that is espe-
cially worrisome.
P Summary—In fact, NACA has found
that the biggest difference in high sub-
sonic speed flight performance comes
as a resnlt of varying exit conditions,
rather than inlet conditions.

In summary, NACA has found out
that anv one of four inlet designs will
do an adequate job for the subsonic jet
airplane, 1f proper attention is given
to design detaill. These include the
three tvpes of inlets on the North
American planes, plus the small wing-
root inlets found in several other U. S
jcts.

[lowever, as the speeds go higher
across the transoni¢ range and into the
supersonic regions, the design of the in-
let becomes an extremely critical factor
m the overall performance of aircraft
or missile.

One interesting feature of the flush
ilets on the No, 2 YF-93A 15 a bleed-
off for boundary layer air, designed to
smooth out the main flow through the
imlet by separating out the turbulent
air next to the fuselage skin.

NACA scientists say that this 15 an
“extra” which their studies had indi-
cited would not be necessarv for flush
mlets, but that, presumablv, North
American designers included it as an
added assurance of smooth flow,
> Private Venture—At least one other
LS. expenimental airplane has been
fitted with fAush inlets: a Republic
YI-54. which needed the space occu-
pied by the usual F-84 nose inlet for
radar.

The Republic  fAush-anlet  plane
wits developed as a private venture and
made several fights, but did not win
an  Air Force production order. Air
Show attendants saw its fuselage at
Detroit last September as part of Air
Materiel Command’s static aviation ex-
hibit. Apparently, Republic decided the
flush inlets were less satisfactory than
wingroot mtakes: at least, the new RF-
5417, a sweptwing plane with a solid
nose, now has wingroot inlets instead
of flush ones.
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QUALITY-CONTROL technicians use precision testing
equipment such as the Kodak Contour Projector, the
Tinius Olsen Tensile Tester, and the Pratt & Whitney
Supermicrometer. Fittings and hardware that meet the
required specifications are certified prior to shipment. This
is why Dumont, an approved source, is supplying the air-

craftand otherindustries where critical accuracy isa must !

e G
ﬂl/mw /Imﬂm

& v ,ﬁqﬁmﬂi—

1401 Freeman Ave. » Long Beach 4, Calif
Phones 904-931 » NEvada 6-3341
WUX-Long Beach or Teletype LB B8-138
Englewood, N, J. » Kansas City, Ma
Davton, Ohio = Dallas, Texas

AERONAUTICAL ENGINEERING
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Engineers Meet Afterburner Challenge

® There’s much more to getting that extra thrust out
of the engine than just extending the tailpipe.

® Solar Aircraft Corp. engineer tells of techniques used
to beat high-heat and ecombustion problems.

The afterburner has been in the jet
engine picture for a good part of the
turbine powerplant’s lmh:n A lot of
data on the afterburner’s thrust- -adding
potentialities, how 1t works and its gen-
eral makeup has been collected.

But there has been very little detail
on specific design and construction,
> Not Just a Pipe—Contrary to a wide
belief, even in aviation circles, the after-
burner is not just a simple pipe. Es-
sentially, it 15 a special engine tandemed
to the basic turbojet, breathing its ex
haust and burning additional fuel fﬂr
thrust boost required during takeoff,
chimb or combat maneuvers. As a spe-
cial engine, it is crammed full of design
technicalities,. And it still offers a
many-faceted engineering challenge.

Early work on combustion and per-
formance of the afterbumer was revealed
in AviatioN WEEk Jan. 28, p. 23. Now,
more wraps have been taken off this
jet auxiliary, for a close look inside. At
the recent National Aeronautic Meeting,
in Los Angeles, of the Society of Auto-
motive Engineers, a detailed analysis of
afterburner makeup and problems was
unfolded by Ralph Kress, design engi-
neer in SD]:]rJ’urEmPr Co.'s l':ruEIﬂment
IEngineering division,

» Heat Problems—The afterburner in-
volves special design considerations. To
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et a substantial amount of added
thrust, the gases in the unit's tailpipe
reach more than 3.000F after combus-
tion. This 15 more than 500F above
the melting point of the best alloys.

Thus, the tailpipe and components
introduce complex problems in high-
temperature engineering for serviceabil-
ity and reliability.

Detail design needs a special look to
assure that all hot surfaces be cooled—
normally the high-heat gases would
quickly melt an uncooled surface.

Another big task is to get smooth,
etheient combustion of afterburner fuel.
With gas velocities of 300-400 mph.,
combustion instability produces a force
that rapidly causes service troubles.

When afterburners were first hooked
to jet engines in planes, it was soon
shown that major improvements were
desirable to improve afterburner in-
stalled pertormance, Kress points out,
Refinement of basic afterbumer design
and improvement of performance and
etheiency were indicated.
> Nozzle Studies—One of the prime
problems concerned the wvariable-area
jet nozzle. Aircraft with afterbumers
had to have a smooth variation of power
from normal to the full augmented
thrust, instead of the surge experienced
with the earlv two-positioned-nozzle

atterburners.  Also, advance engime de-
signs would give better fuel ethciency
by using the afterburner nozzle for no-
buming operation, These factors
pointed np the desirability of the fully-
viartable-area jet nozzle.

MNumerous other details, too, came n
for their share of study, because ex-
perience showed that no part of the
afterburner 15 so small as to be con-
sidered unimportant.

Kress analyzes afterburner design by

considering the installation as consist-
ing of four major components—diffuser,
burner, controls and varnable nozzle.
This front-to-end approach gives a goodl
sequence picture of the how and why
of atterburmer makeup.
* Diffusers—Gases leaving the jet en-
gine’s turbine wheel are led through
tlu: shortest distance to the jet nozzle.
This 15 done with a streamlined tailcone
fastened to the turbine Aange,

Leaving the turbine wheel, the gases
usually have near-sonic u|nu]h—mmh
too high for afterburning. To cut this
exit speed to proper value, a diffuser
section 15 required before the after-
bumer combustor.  General practice,
Kress savs, s to diffuse the gas to a
speed of 400-500 feet per second at the
combustion section. The diffuser usuallv
15 made integral with the tailcone to cut
down on afterburner tailpipe 'hfngﬂl

A cross-section typical of todav’s tail-
cones (Fig, 1) discloses that it has an
outer shell with fanges for attachment
to the turbine fAlange and balance of the
atterburner, an inner cone, support
struts and fairings, There also may be
a ducting system for aircooling the
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turbime wheel,  Bosses g ]}Ia['-. take
Gire of engme instrumentation md con-
trivls,

The mnmer eone is momted off eross-
hars ticd m to the outer shell, to trans-
fer cone loads to the shell, The cone-
crosshar commection s not rigid, allow-

[ mg a Aoating action to ilL-L" care of

LliFﬁ:antlli expansion.  The strut-like
fairings covering the crossbars serve to
smoath the gis Aow.
» Integral Makeup—Another tvpe  of
tatlcone, an integral design (Mg, 2),
has sohed numnv [I'F the H|:]'L[.I|I]ll'"' and
production difficultics found i other
come types. kress reports,

When the cone is integral  with
struts, the  latter become  structural
members imstead of Frrngs, permitting

| the chimmation of the structural eross-

Iyars.

Retentiom of come to shell usually s
by means of pins inserted from the ont-
side, with liberal elearance for full ther-
il expansion of the parts.

The come-shell atbachment alwavs Ts
been a problem, savs Kress, hoth in no-
buming  and  afterburning  taileones.
Actual gas loading, due to pressure differ-
cntial within the assembly, generallv s
not very lugh, mdicating that trthII'u.]m
light attaching member is required.

But this 15 not true, experience has
shown, becanse ficld and test cell data
lzve pomted to g long historv of cone
e shell fractures, _{]H'-.L Q’rmh lias

| shown Hut these probably are ¢ aused by

severe pounding and buffeting produced
on the shell by the nlitmh large and
heavy cone, th'utul to variations in
pressure and vibrations during operation.,
Wiath atterburmmg this condition s
much more severe, Enlures laving oc-
curred after a verv short time, Kress
revesls.
P I'racture Iix=1'o hick thas difficulty,
an attachment was Ll{'ﬁigm'nl to isolate

[ the cone from the shell with high-

temperature-resistant resilient pads. The
come-to-shell connection uses the usual
pm, but the resilient pu prevents con-
tict of shell and pin. This method has
proved very suceessful, elimimating the

| tendeney of the shell to fracture- pir-

ticularly i afterburmer tatlcones—Kress
SVS.

Tinleones are welded assemblies usu-
allv fabricated of AISI Type 521 sta-
hilized corrosion-resistant steel.

But the afterbumer design sometimes
dictates  the hmgét:atlin;ﬂ or bheam
stresses i the onter shell, especially
canbilever designs, Kress reports.  In
this case, he savs, the longitudinal stress
—factored for Gloadmg requirements of
the atrframe—indicates a lugher strength
material than 321, Inconel W oand
N-155 are tvpical matenals used i the
shell e ths case.

Inner cone materials also  arc
corroston-resistant  steel, except where
hurner design enters mto the taillcone
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Fig. 1. Crosssection of typical tailcone.
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ig. 2. An integral tailcone design.
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Iig. 3. bxtermally manmifolded fuel mjectors.

comheuration. Loads taken by the cone
I:Hllil]‘-. are light and |‘.=r1|1lm|1. are duc
to the differential gas pressure across
the cone. The resilient cone pin sup-
port alleviates buffeting and  impact
loacds.

» Burmners—In  the afterbumer’s com-
bustor scction, fuel 15 mjected mto the
relatively  high-oxygen-content  exhaust
a5 from HIL turbine, and the muxture
burned to raise the encrgy level of the
gas stream. This burner section usually
consists of two major components—

fuel mjection svstem and fHame holder.

Frequently the bumer section is in-
corporated withm either the diffuser
or the nozzle section to save weight and
avold complexity, Kress ponts ont. For
mamtenance and replacement ease, it s
more convenient to have the burner
a4 separate sechion.

['uel mjection generally 15 through
4 number of spray bars in the gas
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Aircraft Pards by Eaton

combine outstanding developments
in design, mefallurgy,
and production engineering

PR aaN

Since pioneering the development of the sodium-
cooled valve in cooperation with the Army Air
Force at McCook Field in 1922, Eaton has made
many 1mportant contributions to the aircraft
industry in design, metallurgy, and production.
Eaton’s understanding of the problems peculiar
to the aircraft industry has led to the development
of unique, high-volume production facilities for
the manufacture of parts which meet exacting
aircraft standards of quality.

EATON MANUFACTURING COMPANY

CLEVELAND, OHIO
SAGINAW DIVISION: 9771 FRENCH ROAD +« DETROIT 13, MICHIGAN

@FHGDUETS: Sodium Cooled, Poppet, and Free Valves » Tappels » Hydraulic Valve Lifters ¢ Valve Seat Inserts « Jet
Engine Parts » Rotor Pumps = Motor Truck Axles » Permanent Mold Gray Iron Castings » Heater-Defroster Units = Snap Rings
Springtites » Spring Washers* Cold Drawn Steel » Stampings » Leaf and Coil Springs = Dynamatic Drives, Brakes, Dynamometers
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for Aircraft

FOR BEST RESULTS USE THESE
ACCURATE, RESPONSIVE,
STURDY TEMPERATURE-SENS-
ING ELEMENTS WITH LEWIS
RESISTANCE-TYPE THERMOM-

ETERS.

»/

FREE
AIR TYPE  ANSS15-]

STUFFING- CYLINDER-HEAD

GLAND BAYONET
TYPE TYPE
ANS546  LONG STEM
BAYONET
TYPE

Free-air bulb is designed for flush
mounting with the wing surface.

AM5525-1 and ANS5525-2 standard type
with 34—18 threaded head, hermetically

scaled. These bulbs exceed the response
apd operating temperature requirements
of specification AN-B-19.

Stuffing-gland Type with 1§ NPT
threads, 15 suitable for measuring liquid
femperatures.

Cylinder-head Bayonet Type has probe
dimensions similar to the familiar bay-
onet thermocouple and 15 used with same
AN4076 fitting. Sensitive silver tipped
element and sturdy spring insure f[ast,
accurate temperature indication.

L-n-n‘?-li'um Boyonet Type, used with
AN4076 fitting, is similar in construction
to the cylinder-head type except probe
is 334 inches longer, for special appli-
cations,

In addition to those illustrated, we manu-
facture bulbs for special applications to
individual specifications.

THE LEWIS

Manufacturers of Complete Temperature
Meosuring Systems for Aircraft

NAUGATUCK, CONNECTICUT

AN3325-2

stream, with  perforations adjusted to
give a particular fuel pattern. Usual
supply to the spray bars is via a tubular
manifold. When dual injection sys-
tems are used, more than one manifold
15 needed, the nstallation being either
external or internal.

With external manifolding (Fig. 3)
the gas How area is left clear. But be-
cause of the many connections between
spray bars and manifolds, there is a
possibility of joint leakage—a serious fire
hazard.

With internal manifolding, there is
only one, or possibly two, connections
for fuel to the afterburner, thus cutting
down on leakage risk. Also. joints are

| welded, and if cracks do develop, fuel

leakage is into the gas stream, which
offers no hazard.

» Internal  Arrangements—The inter-
nallv. manifolded fuel injector (Fig, 4)
brings in the problem of differential
expansion within the unit, caused by
the non-homogeneity of temperature
profile across the gas stream and those
differentials within the manifold re-
sulting from fuel Aow.

In smaller injector rings, Kress points
out, this condition is neglected, mate-
rials strong enough to withstand the
thermal stresses being used. But in
larger rings, this design leads to short
life, and some provision such as a slip
pin-mounted crossbar must be used to
take care of thermal expansion in the
manifold itself.

Other designs incorporate the fuel
mmjectors in the tailcone, so the after-
burner has an overall shorter length.
Here the manifolding is inside the
tailcone, easing the leakage problem
(Fig. 5). TFuel leakage in this svstem
isn’t a danger for the engine compart-
ment, but raw fuel in the tailcone,
Kress savs, mav burn and deform the
cone. '

Fuel injector size is selected to pass
the fuel at optimum internal velocity,

eTREAMLUINED SMasiPFOLNG WNGS 7

TER CONE .._.|II FLEEL ENLET —
g

1 1 |

BEA CONE —

—
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STREAMLIMED MADIEL TSFEAY BANS —

Fig. 4. Internally molded spray bars.

CUTER CONE

FUEL INJECTOAS 7

INNER COME =,/

FuEL
MANIFOLOS

Fig. 5. These tuel injectors are tailcone-
mounted to keep atterburner lemgth down,

FLAMEHOLDER
QUTER CONE —,
,,‘-thr..um CONE
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IFig. 6. Diagram of flameholder installation
mounted downstream of fuel injector.

COOLING SHROUD .
ACTUATING F-lr;l-l::l'57 /_ /_HL'IIII._E FLAPS — |

MOZZLE BARREL }

GLOSED POSITION
OPEN POSITION

Fig. 7. Detailed drawing of a four-flap variable nozzle for afterbumer,
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Leonardo DaVinci
(1452-1519) gave to the
world its first plans

for a flying apparatus.
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.+« an industry with vision

An industry that by its own imaginative design
created the need for manufacturing with the same intensity
of imagination and vision. Indiana Gear is such
a manufacturer—a company of craftsmen dedicated to producing
the finest in precision parts to back up the design

intelligence of this great technologically-minded country.

This 450 H.P. main gear box
of approximately 12 to 1 re-
duction for the Sikorsky 5-51
Helicopter was fabricated in
its entirety by LG.W.'s skilled
craftsmen.

INDIANA GEAR

N €. »

INDIANA GEAR WORKS, INDIANAPOLIS 7, INDIANA
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‘Lean Canlloy alloy steel 1s saving us $40 a ton

With no

IM THESE ROTARY PUMPS made by Commercial Shearing & Stamping Co., oil
1 trapped between the teeth of two mmhinlg gears, S are exceptionally
high, and the gears must be tough and durnble, Lean Carilloy alloy steel meeta
apryice requirements and lowers coste,

ommercial Shearing & Stamping Co., of Youngstown,

Ohio, is another manufacturer who, unable to obtain
rich alloy steel, is now using lean alloy steel for heavy-duty
parts that must operate in extremely tough service. Here
is their experience, as told by Mr. T. C. Kane, Chief
Engineer:

“We used to make the gears for our heavy-duty gear-type
hydraulic pumps out of a rich alloy steel, Carilloy 4615
(1.65-2.007; nickel). But when nickel started getting scarce
we had to find a steel in better supply that would stand up
in really hard service.

“Our pumps operate at pressures as high as 1,500 psi and
at speeds up to 2,000 rpm. Gear wear of only 0.005 inch
causes a substantial drop in pump efficiency; so we need a
tough, wear resistant steel for the gears. The question was,
could we get the necessary properties in a lean alloy steel?

“1.8.5 Service Metallurgists helped us out. They recom-
mended Carilloy 5120, a straight-chrome alloy. We are
frankly surprised at the excellent results we're getting with
this steel. Not only do the gears meet all of our high per-
formance standards but this lean alloy steel is easier to
machine and heat treat. And we pay a lower grade extra
on it. All told, the change to lean alloy steel saves us $40
on every ton of steel we buy.”

05S I performance.”

=T. C. Kane, Chief Engineer,
Commercial Shearing & Stamping Co.

THE GEARS are machined directly from round bar stock.
First step is hobbing, shown below.

The switch from rich to lean alloys is not alwaya
as ensy as i1t was at Commercial Shearing & Stamping
Co. You may require special heat treating, or simply
more careful heat treating, to obtain desired me-
chanical properties. But whatever yvour steel prob-
lems, our metallurgists will be glad to help vou with
them. Just call our nearest 1istrict Sales Office, or
write to United States Steel, 525 William Penn Place,
Pittsburgh 30, Pa.

UNITED STATES STEEL COMPANY, PITTSBURGH = COLUMBIA-GEHEVA STEEL DIVISION, SAN FRANCISCO

TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, = UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST
UNITED STATES STEEL EXPORT COMFANY, NEW YORK

U-S-S Carilloy Steels

ELECTRIC FURMACE OR OPEN HEARTH COMPLETE PRODUCTION

UNITED

2=-1437
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FACILITIES IN CHICAGDO OR PITTSBURGH
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s0 that tendency to boil and coke will
be minumized, vet not give an excessive
pressure drop.

Injector cross-sections are usually cir-
cular, but resultant gas How turbulence
sometimes causes attachment of flame
to the mjector, bringing serious com-
bustion disturbances leading to failure
of the mjector and other afterbumer
parts.  Acrodynamically streamlined in-
jcctors have been developed, which al-
most entirely eliminate this problem.
The sechion must withstand  internal
fuel pressure without permancnt  de-
tormation, because pressures may reach
500-600 psi.

Loads imposed on fuel injectors re-
sult chiclly from gas speed and are
relatively light,  Imjector material usu-
ally is AISI 321 corrosion-resistant steel.
P Flamcholder—The umt i lug, 6,
mounted downstream of the fuel -
jector at a distance to give proper focl
dispersion, maintains a stable Hame
fromt across the tailpipe. It 1s a turbu-
lence-producing  device  which  causes

pressure losses from gas stream drag, 19x-

treme care is required in the design so
that Aow losses do not cause substantial
thrust loss when the afterbumer 15 not
operatmg or that thrust gaim is not sen-
ouslv reduced with afterbumer on.

The flaimeholder mav be supported
from the afterbumer skm, but allow-
ances must be made for differenhal ex-
pansion—Hameholder reaches very Tngh
temperatures, while the skin remaing
relatively cool.  Support 15 usnally
throngh  externally  mstalled  pins,
throngh threaded bosses, to a loose ship
ht on mountings on the Aameholder.

Struts between Hamcholder and outer
shiell must be streamlmed, Kress clinms,
to reduce turbulenee wlhich tends to
propagate flame, causing hot streaks on
tulpipe skin. Any connections or pro-
tuberances in the gas stream must be
checked to elimmate hot streaks. These
deform the tailpipe, damage the nozzle.
shorten afterbumer life.

To alleviate hot streaks from struts,
Hamecholders have been mounted off
mternally manifolded fuel injectors, alse
off the inner cone,

In each case, the parts must he

strengthened to take the heavier loads
bronght by violent combustion forces
on the afterburner. Flameholders are
made of N-155 or other high-heat al-
lovs, rather heavy gapes heing needed.
Thev are usnallv fabricated seetions, but
cast units have been used.
P Nozzles—In a jet engine withoat aft-
erburner, nozzle diameter is chosen to
give best operating  cfficiency over a
wide range of flight conditions. In an
afterburning jet plant, the diametral
range required of the nozzle is so great
that a vanable nozzle 15 used.

Farlv afterburner nozzles were of the
two-position tvpe. Onlv one afterburner
nozzle arca was available, wsually for
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FILLER-UNIT

Assemblies

Roylyn Filler-Unit Assemblies are available
to meet every exacting requirement for air-
borne security and fast ground servicing.

The remarkable versatility of Roylyn
Filler-Units is achieved by choosing your
special combination of cap, dipstick, nipple
and strainer. Filler-Units are supplied in
sizes from 4 inch to 6 inches and are avail-
able with pressure relief valves in the cap.
Roylyn caps are compact, lightweight,
vibration-proof and incorporate the famous
“Quick-Locking™ design that has proven to
be a popular time-saving feature of Roylyn
Eﬂﬂpﬁzgs, Roylyn Filler-Units are adaptable
to any type of installation,

FEATURES:

LIGHTWEIGHT. . Roylyn
Filler-Unit Assemblies are
light-weight, and built for
rough service !

LARGE OPENING ... The
clear filler opening allows

faster filling.

STRAINER...Design pro-
vides for quickly remov-
oble strainer,

QUICK-LOCK...Just a

quarter-turn and it's
locked!

POSITIVE LOCK . . . The Roy-
lyn ball and cam lock is
relioble insurance against
leakage!

ROYLYN AIRCRAFT PRODUCTS

D

QUICK COUPLINGS

A complele range of types,
sizesd and materials far

every requirement, MIL-Y-5027.
- = ROYLON
SamiEle | e,

1900 SERIES TUBE

UNION. .. 30 10 60% 2" -

weaight saving with reduced
installation and servicing

i’ OXYGEN

VALVES

Confarm o aond exceed all
requirements of SPEC,

A Teflan ring with law fric-
tian, lang life and higher

time. cperating efficiency.

| HOSE-COUPLING
ASSEMBLIES - - - Siandard

AM components are combined
with sither open or self-
sealing Roylym Quick Coup-
lings.

SPECIAL VALVES .

A bypical example of special-
ired equipment i this Tonk
Presture Regulating Valve.

ROYLYN, INCORPORATED

1706 Standard Ave., Glendale 1, Calif.

QUICK COUPLINGS = VALVES & COUPLING VALVES
FILLER-UNIT ASSEMBLIES » TUBE UNIONS * WEG INSERTS * KINMONT POWER UNITS

Write for general Catalog WR-200
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NEVER WEAR OUI

VAPOR HEATING CORPORATION

Fig. 8. Here's a full-scale working model of
a four-flap variable nozzle.

the maxmmum possible thrust. In this
type, two stainless steel clamshells are
hinged at the end of the tailpipe, so ar-
ranged that they restrict the Aow in the
closed position, swinging out of the way
of the zas stream in the open position,
thus affording the nozzle area change
required for afterburming operation.
Kress mentions an adaption of the
clamshell nozzle to fully variable opera-
tion, He reports that very high actu-
ating friction and imperfect sealing, be-
canse of distorted parts, resulted in poor
performance and rapid deterioration.
An investigation was begun on the
design of a fulh variable flap-tvpe noz-
zle. Prelimmary studies showed good
possibilitics for a design that would be
relatively free from distortion and also
adaptable to production processes. Acro-
dynamically, the design was sound. too.
As a first study, a nozzle was designed
that lmurpﬂrﬂtﬂd four large flaps, which
were 50 made that no seals were neces-
sary and clearances were adequate at
runmmng  temperatures, Kress reports.

| Studics showed that the loading would

not be excessive, althongh too high for

the simple air evlinder actuator then
uscel.

P Flap-Type Details—Nozzle makeup
features an orihce (Fig. 7) varving from
approximately a square shape in the
closed position (flaps project into the
s stream at right angles), to a circular
shape when open. I'lap actuation is by
pushrods connected to svnchronizing
vokes on nozzle scetion forward end.
To bring orifice losses as low as pos-

sible, the gas stream end of the flap is
cencrously rounded.

An actual full-scale working model of
this nozzle design (Fig. Eﬁ Wwas Con-
structed of sheet nmtuL arc- and spot-
welded together. Nozzle barrel. includ-
ing hinges, are 321 steel. Flaps are
N-155 spotwelded assemblies. Hinge is
the piano tvpe, each half section welded
m place. Because all leakage from
hinges and flaps is parallel to the gas

Modification-Overhaul

A new $5,000,000 AIR FORCE con-
tract . . . the fifth in o continuing series
... for the assembly-line overhoul of
additional SKYMASTERS has already
pushed the total of military and trans-
port aircraft modified or overhauled by
TEMCO well past the 2,000 mark. The
maoajority of this work is being per-
formed at TEMCO's modern and com-
pletely integrated modification-over-
haul facilities at Majors Field, Green-
ville, Texas.

Major Sub-Contracts

TEMCO-Dallas currently is engaged on
sub-contracts for the manufacture of
major components for the BOEING
B-47 Stratojet, the DOUGLAS A2D
Skyshark, the LOCKHEED P2V Neptune
and the MARTIN P5M Marlin. A sub-
sidiary plant at Garland is busy pro-
ducing components for the CONVAIR
B-36 plus others for BEECH AIRCRAFT,

Aircraft Manufacture

A prime contract for the production of
a substantial quantity of McDONNELL
F3H DEMON single-jet, carrier-based
fighters has been received from the U,
5. NAVY. The tremedous project is now
underway at TEMCO-Dallas in the re-
cently expanded main plant. The con-
tract award is the culmination of a long
program on the part of TEMCO in
preparation for building modern jet
aircraft.

TEMCO's F3H DEMON contract marks another important milestone in the
rapid rise of the company to its present position as one of the major firms
in the aircraft manufacturing industry. The three phase operation of
TEMCOQO’s business has been made possible by one of the most modern and

best equipped set of facilities in the

“~ ® p

need.

AFT CORPORATION

RCRA

nation. With an even larger job ahead,
K TEMCO is still expanding to meet the

DALLAS, TEXAS

25



THE WORLD'S

Specially designed landing gear helps this DC3 get
its heavy cargo safely into tricky landing areas.
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The RC2685 and R3I75-1 are che
mog: widely used of Champion’s
rmany rypes of aircrafe spark plugs.

30
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This PBY-5A amphibian Canso is used for long
chartered hauls into areas that have no landing fields.

“Fi: 'p'f'trLEHHEE* vast expanses of the .f"'l-’rT.u:H: leaves no margin for mechantcal error.
You quickly learn that dependability is imperative in all vour equipment.

“Obuviously, spark plugs are of vital importance to us, and the dependability
af Champion Spark Plugs, used in all M.C.A. aircraft, is priceless.

We heartily endorse them.”

Capt. Carl F. Burke, Owner and Managing Director
- Maritime Central Airways, Lid.

Mining equipment to Yellow Knife,
dynamite to Labrador or passengers to
the Magdalen Islands—Maritime Central
Airways, lifeline of the Canadian North-
east, will iy anything anywhere—and does!

S0 well does MLC.A. carry out the color-
ful assignments of frontier aviation that,
in ten vears, it has become a major Cana-
dian airline. Headquartered at Charlotte-
town, Prince Edward Island, M.C.A. flies
scheduled routes covering the Maritime
Provinces and charters to any point in
North America.

Whatever yvour spark plug requirements—

—FLIES THE TOP OF THE WORLD with
TOP SPARK PLUGS!

M.C.A. has logged millions of miles over
snow-covered mountains in scheduled
and chartered flights.

Power equipment being loaded into a Maritime
Central Airways' plane for transport to Labrador.

there is a Champion spark plug tailor-
made to give you the best performance,
the greatest economy, and the maximum
dependability of which vour engine i1s
capable.

CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO

'CHAMPIONS
A

AND FLY WITH CONFIDENCE

. W Pty

Figure 9. Variable bulb nozzle, in closed
position.

stream, 1t was felt that no seals would
be required.

Test-stand runs for many afterburn-
g and no-burning hours showed no
great degree of deterioration. Nozzle
losses were low, with slightly better effi-
ciency in the more open position.

Major disadvantage of this design,
Kress reports, was the relatively large-
clearance diameter required in the air-

plane at the jet orifice. Because air-

plane base drag is a function of the
base annulus area between the jet
stream and the airframe airstream, it
was felt that further work should aim
to make nozzles more dimensionally
efficient, ’
» Other Approaches—A nozzle in which
the tailpipe area is varied by a bulb
moved 1 or out has also been under

consideration (Fig. 9). This has shown |

some success in a non-afterburning en-
ging, but when used in the intenselv
hot stream of the afterburner, the actu-
ation problem—together with the struc-
tural loads induced in the bulb—pre-

sents an extremely difficult problem,

Kress reveals.

Additional studies led to the require-
ment for a larger number of individual
flaps which would give a more circular
orifice and be planer in all positions.
This would allow a nozzle flow shape
that could lead to high nozzle coeffi-
cients.

Kress reports that numerous multi-
fap nozzle designs have been developed
over several vears, many having accumu-
lated many hours on the test-stand in
both afterburning and non-afterburning
conditions, Thev have proved, he says,
that the multi-flap nozzle can be ex-
tremely meged, and it can be manufac-
tured easily.,

» Actuation—Farly afterburmer nozzles
of the clamshell type, having two posi-
tions (fully open or fullv closed), re-
quired an actuator adiustable onlv to
these two positions. The nozzle was
aerodvnamically balanced. so that most

Operation 20"

iIs done on a
standard
Ex-Cell-O

Operation “90" is one of many
precision operations in the production
of a nozzle for a jet engine builder.
The inside diameter and two angular
surfaces of the stainless steel part are
precision bored. The diameter is held
to a close tolerance and the angles
are held in accurate relationship to
the face of the large end.

Other work in the processing of the
nozzle includes roughing operations
on multiple spindle automatic screw
machines, centerless grinding, form-
ing, other precision boring operations,
form grinding, hardening, stress-
relieving, tempering, lapping and
vapor blasting. Quality control assures
conformance with specifications every
step of the way.

As one of the world's largest man-
ufacturers of aircraft parts to custom-
ers’ specifications Ex-Cell-O has the
machines, equipment and personnel
necessary to plan and carry out the
complete manufacture of precision
parts, and to ship them either as
components or as subassemblies to
meet your production schedules. For
information on specific parts contact

Ex-Cell-O in Detroit.

52-31

Precision Boring
Machine
equipped with

an Ex-Cell-O cam
boring unit.

Two views of fin-
ished parts. The
sectional drawing
shows the opera-
tion in heavy lines.

EX-CELL-0

CORPORATION
DETROIT 32, MICHIGAN

MANUFACTURERS OF PRECISION
MACHINE TOOLS » CUTTING TOOLS

RAILROAD PINS AND BUSHINGS

DRILL JIG BUSHINGS = AIRCRAFT

AND MISCELLANEOUS PRODUCTION

PARTS = DAIRY EQUIPMENT
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*Instrument Quality

There is one characteristic common to all

Giannini instruments—they are built to
rigid, instrument-quality standards. They

are instruments with an earned reputation
of oftering the utmost in mechanical and
electrical fineness—resulting from outstand-

ing craftsmanship and rigorous calibration,

testing and inspection procedures, Your
job requirements can be met or exceeded

by Giannini I() instruments,

For eatalog and engineering data
on these and other

ftne instruments write:
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ACCELEROMETERS
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AMGULAR TRANSMITTERS
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Free » Kate
Vertical = Directional

POTENMTIOMETERS
Low Torque = Many
types and resistance

verles

|
[
I
|
I
i
i
i
i
i
[
I
[
|
i
|
!
I
I
I
I
i
I
I
I
|
|

PRESSURE 5WITCHE—S
rd

Absolute « Differential
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PRESSURE TRAMNSMITTERS

Absolute * Lhifferential
Grage » [ Resistance typel

STEPPING POSITIOMERS

Intermittent Rotary
Power
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TEMPERATURE DEVICES

For high or low
ftemperature

— e — RN

G. M. GIANNINI & CO., INC., PASADENA, CALIFORNIA, EAST ORANGE, NEW JERSEY
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actuator force was spent to seat the eye-
lids (shells) against the closed-position
seal. Compressor air usually was enough
for this job,

But the wvanable-thrust atterburner,

with its fully variable arca nozzle, made
necessary an actuator imfinitely adjust-
able from fully open to fully closed, and
also capable of locking at any point in
this range, Kress points out. For the

v variable actuator, greater power
fullv  variabl tuator, greater |

became a prime requisite, because un-
like the balanced clamshell, the varnable

Hap-tvpe nozzle is acrodvnamically un-

balanced and the actuator must over
come both frichon and mternal gas
pressurc acting on the nozzle segments.
> Electrical Actuation—On a jet engine,
actuators are limited to four practical
sources of energv—electricity, hvdraulic
Pressure, ]I[]JTIL;I“H” oil pressure and
pncumatic pressure.  Fach has its pros
and cons, none 15 ideal.

kress savs an electrical actuator is a
natural choice for an afterbumer—it has
been made for many vears in all sha 1pes,
s1zes, and ftor a v nlLt". of n]m_rthn" Con-
chtions; electrical energy is readily avail-
able in a plane, is easy to control, and
ACtnators are L'::I'-.ih' HL'_aiL;llL'f] mto elec
tromic control svstems.

But because the actuator must be

placed near the vanable nozzle and the
high heat involved, the electrical unit
needs complicated cooling means. Also,
power requirements of Hap-tvpe nozzles
are about 3 hp. and up, and this prob-
ably 15 the most senious drawback of
the electrical actuators, becanse units of
this power are not known to be “fiv-
weights,” he savs. The electrical actu-
ator has been limited more or less to
the balanced-tvpe clamshell noxzle.
* [vdraulics Role=ITvdraulic svstems—
high-pressure installations—can provide
high forces with small, lichtweight ac-
tuators. TTowever, fire hazard dictates
particular care in joints and packing,
and all lines and equipment subject to
leakage must be kept clear of the hot
Ifl'll]milm surfaces.

High ambient ope rating temperature
of the ict engine 1s a serious pwhlnn
in the operation of many tvpes of con
trol valves used with the hvdranlic ac-
tunator, Kress savs, The hvdraulic fluid
could boil or decompose under high
heat, But with the new high-tempera-
ture hvdranlic fluids, this problem could
be alleviated, he claims,

All jet engines have pressure lubri
catimg svstems, which could be used as
sources of encrev for atterburner nozzle
actuation, but hmated forces wonld be
produced becanse of the relatively low
pressure avinlable.

» Pneamatics—|cts also can provide rela-
tivelv high-pressure air from the com-
pressor section, tor accessory power.

Kress holds that quite a bit of air
mav be used before serious loss of power
1s noted in the cngine. He considers
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GREATER SAFETY through

EXTERNAL FUEL TANKS

EAPID AND EFFICIEHT FUELIHG .un-
der-wing external tanks provide quick and
efficient fueling without specialized fuel-
ing equipment, This is an exclusive feature
of the Fairchild C-119H.

EASY ACCESSIBILITY. . .external

allow ready access to all operating com-
.make fueling of
the new Fairchild C-119 H easier,

ponents of fuel system..

and quicker.

FEATURES of the new C=119H

Increased Wing Surfaces * Larger Flight Control Surfaces
Improved Stability and Control * Increased Payload and Better

Cargo Distribution * Greater Combat Range » Lower Stall and

Jump Speeds ¢ Shorter Take-Offs and Landings * Greater Tail

Clearance » External Fuel System * More Efficient Heating System

Rough Field Landing Gear * Crew Bail-Out Chute

L]

tanks AUTDMATIE CGEKFIT EEHTEGL
readily aceessible to pilot...and cumplh
cated fuel selection systems are elimi-
safer nated. Trim, as effected by fuel consump-
tion, remains constant.

A=

ENGINE AND AIRPLANE CORPORATION

FAIRCHILD
Aorart Division

HAGERSTOWN, MARYLAND
Other Divisions:
Guided Missiles Division, Wyandanch, L. L, MN. Y.
Engine Division, Formingdale, N. Y.
Strates Division, Bay Shore, L. I, N. Y.




compressor discharge air attractive as a
power source. It 15 always available
while the engine is running; exhaust
air may be dumped almost anywhere
without danger; a one-line system is
used—mo reservoir or return line 13
nceded; air 15 unaffected to any great
extent by high pressure; design of pack-
ings and seals could be relatively simple
—leakage introduces no safety problems;
and because air is compressible, it is a
source of potential energy.
Disadvantages, he reports, are serious,
but can be circumvented. Available
compressor discharge pressure on most
jets 1s relatively low in comparison to
a standard hydraulic system. This pres-

sure also 15 a function of altitude and
airspeed. Also, because air compresses,
it acts like a spring—when used in actu-
ating cylinders, it gives the piston
bouncing action. Thus, positioning of
the piston is very diftheult.
P Actuation Answer—Solar has designed
and built a practical actuator that in-
volves stabihization of an air cyvlinder to
make it fully positionable and act like
a hydraulic cylinder, Kress reports. It
incorporates an integrally sealed and
self-contained hydraulic system.

T'his actuator is of the scrvo type and
15 designed to operate at an ambient
temperature of 400F, Hydraulic system,
including Auid and seals, is composed

AV LA SUPPORT CLAMPS

WITH HEAT RESISTANT ASBESTOS CUSHION

Wde AVICA Heat Resistant Clamps with treated asbestos
cushion to support flexible and rigid tubing in high tem-

perature zones.

Avica Support Clamps help to control harmful vibration
and to eliminate resonance in flexible and rigid piping, on
Jet Engines, Missiles, Power Plants and Aircraft, Each clamp
is covered with a specially treated asbestos cushion and can
be supplied in all sizes and shapes to fit snugly around the
pipes and hoses to prevent chafing.

Avica Support Clamps can be fabricated in AMS 6355
Steel Cadmium Plated to AMS 2400, or in AMS 5540 Stain-

less Steel.

WRITE DEPT. AW FOR LEAFLET

TRAGLT MARK

AVI[A CORPORATION

P.O. BOX 1090 * PORTSMOUTH, RHODE ISLAND

of matenals capable of withstanding
this temperature.

Pneumatic section 15 fabricated of
stainless steel and aluminum with spe-
cial piston nngs designed for lubrica-
tionless operation. Aircraft quality with
as low as possible weight-output ratio
are other features. —Irving Stone

Saucer Shape Seen
Best for Spaceship

There 15 a logical and acceptable rea-
son for a flying saucer, says Dr. W. F.
Hilton, well-known British aerodynami-
cist, because such a shape appears to
offer the best solution to the problem
of braking within the atmosphere of
a planet.

\What you need for best deceleration,
assuming that braking rockets are not
used, is a vehicle with maximium drag
per unit area, he savs. Spheres, which
show such drag, are out because you
also need lift. Thus a disk, rotated
for stability, and thick at the center
to take payload, seems to be promising
tor certain classes of spaceship.
¥ The Problem—Dr. Hilton made these
%mints at a recent meeting of the Mid-
ands branch of the British Interplanet-
ary Sociely, where he considered the
acrodynamic problems of landing and
takeoff.

Since most of any interplanetary
flight would be spent in space—where
vehicle shape is unimportant—it would
be the short time spent in the at-
mosphere that would dictate the design
of the craft.

Takeoft is a negligible factor in de-
sign of spaceships, Hilton feels. Take-
off would be vertical and from the
highest point available to minimize
drag losses, Acceleration would be low,
and no serious aerodynamic problems
would arise, he says.

But on the return journey the arrival
velocity would be the same as that of
cscape—7 miles per sccond, roughly—
and the vehicle would make contact
with the upper layers of the atmos-
phere at a Mach number of about 35,
As one clue to the magnitude of the
problem, Hilton states that a steel
bullet will melt at a Mach number of
5.5 in the absence of thermal radiation.

Thus a returning spaceship will have
to reduce speed from Mach 35 to Mach
5> before sustained flight in the atmos-
phere is possible,

» Path Solution—To slow down most
efhiciently, the spaceship must make
grazing contact with the atmosphere,
absorbing as much heat as either the
ship or occupants can take, and then
cimb out to radiate heat to space.
Contact in such an orbit—similar to
that of a flat stone skipped across the
surface of water—would be made on the
dark side of the planet to increase the
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The Republic Thunderjet has an amazing record of sustaining
heavy battle damage and still returning its pilot safely to base.

The Republic F84G, the first production fighter with provision for
mid-air refueling, contains, as one of its most important components,
Valcor actuating pilot valves. These valves, interspersed throughout
the fuel system operate with great efficiency even when fluid is
contaminated; the Valcor valves employ a floating shear seal that allows
greater flow capacity for a given size solenoid, and function perfectly
even under strong back pressure. These valves answered the
engineering challenge of the rigid specifications for the newest Republic
Thunderjet; they surpassed the specifications right across the board!

The Valcor Valve has achieved widespread acceptance in the aviation
industry; there are, however, numerous other industrial uses for
which the Valcor design can be adapted.

Submit your valve problems to Valcor—our engineering and research
departments are at your disposal, without obligation. Send letter or
blueprints. Booklet available.

VALCOR s o

3214 MARKET STREET * NEWARK, NEW JERSEY
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HERE'S GOOD NEWS!
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* increases plane let-down safety for any airfield

* changes "'fair-weather to all weather airline service

¢ permits marginal weather landings by private and
executive aircraft.

.-'I .ll-l

This new terminal VHF omnidirectional radio range adds
safe instrument approach facilities to any airport. CAA approved.
Installs directly on the airfield. Includes field detector, antenna
and installation test equipment. And isavailableon 90day delivery.

Made by a company specializing in VOR systems for the CAA
and foreign governments, TVOR radiates 50 watts of power,
ample for most installations. Time tested circuits, using the
same quality components and given the same rugged tests as
CAA equipment, are easy to maintain and service. Installation
operates almost entirely without attention. Any plane with
standard VOR instrumentation can make precision approaches
to a TVOR equipped field.

TVOR can build your field's air traffic by extending service
through marginal weather . . . increase airline passenger service
by eliminating flights lost due to rain and fog . . . brings corpora-

. tion aircraft to their home field in spite of low ceilings.

-

%, Flight test TVOR with your own plane at the College Park
Airfield. Visit our factory at the edge of the field. Inspect the
equipment. Convince yourself that vour group can not afford to
be without low cost, high quality TVOR.

“~
.

TVOR single unit installa-
tien needs enly an inex-
pensive shelter on the
field.

TVOR changes falr=
weaother to all weaother
airline service.

TVOR guides corporation

aircraft to
flelds, in
ceilings.

commarcial
transmitlers are the same
as those designed and
built for the CAA,

TVOR works with standard YVOR

instfrumentation. Private
planes "home” on their
own airfield.

their home
spite of low

avalable temperature difference.

(Such a “skipping” flight path was
originally proposed by Dr. Fugen
Sacnger, i s wartime studies ot
hypersome bomber tor the Gernmans.,
Saenger's reason was to get extra range
by means of this technique, rather than
to transfer heat efhciently.)

Hilton proposes that the mmtial con-
tucts be short—one or two minutes in
an clliptical orbit of several hours—and
that the maximum lift should be
cdirected towards the planet in order
to increase the time in the atmosphere.
» What Shape?—Contrary to normal
aircraft design, the spaceship will have
to show maximum drag per umt of
exposed area, Of all geometric solids,
the sphere produces the highest drag
per unit of surface arca, but has no lift.

A circular or square shape at a high
angle of incidence would be most satis-
factory, and the drag produced could
be turmed oft by flying at zero angle
of attack.

such shapes would be shghtly un-
stable, but if a disk were used, it could
be rotated for spin stability about a
perpendicular axis through its center.
The spaceship would be quite thick
through the center to take the payload,
and thin at the edges—the gencral con-
cept of a flving saucer.

Planing surface of the saucer would
be alternate lavers of steel and asbestos.
Most of the aerodynamic heating would
occur behind the strong inclined shock-
wave on the lower surface; the upper
surface would be little affected.

» Acrodynamics—IHilton suggests  that
an angle of attack between 20 and 30
deg. would be most satisfactory. This
wonld produce a lift coefiicient of unity
and a drag cocfheient-of 0.25. .

All the vehicle's kinetic energy would
be converted into heat, and at low
angles of attack this heat would appear
in the vehicle itself. At high angles,

the strong shock sent out below would |

heat the air passing through it; thus
much of the kinctic energy would heat
air remote from the spaceship,

Dr. Hilton said that hypersonic wind-
tunnel tests would be needed before

it could be said that the spinning disk |

was the perfect answer, but that it
looked very promising as a shuttle ve-
hicle between a planct and its satellites.

—John Humphries

P&W Metalsmith Course

A Jct engine metalsmith training pro-
gram begun in January 1950 at Pratt
& Whitney Aircraft has borne first
fruits. Fourteen men have completed
the 6,000-hr. apprenticeship course to
create skilled metalsmiths for special
turbojet-production jobs.

Another group of 72 men are still in
training, and a third group of 26 began
the program in October,
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Castings Seen Best
For Missile Casings

Air Force accent 1s being put on
castings tor guided mussiles,

Brig. Gen. William T. Heflev, ANMC
assistant for material program coordina-
tion, recently told the American Foun-
drymen’s  Society that castings—the
cheapest method of fabrication known—
will provide a cheap, disposable shell
tor this type of weapon. For quantity
production, the Air Force will be look-
ing for the least expensive, expendable
container that will do the job, and
Hefley said that evervthing points to

the toundry industry as the place to get
it—if the nation’s casting companies
have kept up with defense needs,

Air Force thinking on missile com-
ponents considers mmproved techmigues
to give stronger, lighter, more heat
resistant castings at reduced costs 1n
manhours and raw materials as major
factors in the missile program.

Hefey reported that aluminum cast-
ings capable of taking pressures of
70,000 psi. will be produced soon. Also,
a recent experimental project involving
Northrop Aircraft, Inc. ind Aluminum
Company of America, was for casting
an AZ-92 magnesium-alloy, 16-tt.-long
wing, with exacting tolerances. '
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Then as Now
EDO leads in Seaplane

Float Design and Manufacture

-—"”'"'_'—_‘_.Hnw for Spring

1952
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Delivery

Reproduction of an early Edo ad
which appeared in the May, 1927
issue of AVIATION magozine

CORPORATION

Since 1925
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SILVER CITY'S planes will carry 20 passengers, three long automaobiles,

New Bristol Freighter Beefed Up

Six Bristols ordered l}}' Silver {:i’[}' for cross-Channel

service have Iun;:vr Nose, more ]I[H‘I.'E‘]‘fll[ eNCines,

The phenomenal growth and future
potential of Bntain's Silver City Air-
wavs Ltd.'s cross-Channel ferrying op-
cration has prompted an order for six
new, improved-type twin-engine Bristol
I'reighters. Cost will be $252,000 each
aned complete delivery 1s expected by
May 1953, ['he company s tuture think-
ing embraces four-engine planes and a
copter-pod transport.

» Impressive Record—Silver City 15 tot-
mg cars, motoreveles and bicveles be-
tween England and France m a big
wav (Aviarion Week June 2, p. 69).
Starting with a single Freighter (Tvpe
170), the hne made its hrst scheduled
car-ferry flight in July 1948 between
Lympne and Le Toquet and in the fol-
lowing months of that year carried
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170 cars along with their passengers,

Last year, Silver Citv operated as
many as six Freighters for the job and
hauled 13,000 vehicles and 30,000 pas-
sengers across the Channel, At peak
periods as many as 42 dailv roundtrip
crossings were made. At the end of
1951, the line bought two more I'reight-
ers and this year added still another,
bringing the present fleet to nine.

» New Plane—The new, longernosed
Freighters (Tvpe 170 Mark 32) pri-
marily will give more room than is
available in the standard tvpe. Passen-
eer accommodation will be  hoosted
from 12 to 20. Car hold is extended
from 31 ft. § in. to 37 ft. 6 in. (length
of hold Aoor is just over 35 ft. but room

in nose doors gives an effective length

of 37 ft. 6. 1n.). The eight extra passen-
oers will be seated forward of the struc
tural bulkhead separating the hold from
wlhiat s normally tHhe aassenger cabum
m the stamclard FFreehiter.

When 12 or less passengers are car-
red, a wooden partition between hold
and cabm will be moved back to the
structural bulkhicad so that hold lenegth
will b extended from 37 B 6 in Fid
42 . 3 m. 'Thie will pert cirry-
mg of three TH-ft-lomg cars or two of
1h'L !ll‘“l.';li_'ﬁt .I|'|.|E|'I"|]l.||l |'||_|.l.l_".I

Aft of the [ESSCTIELT cabimm a toilet
compartment will be provided by moy
mg the batteries to the forward scetion
of the fusclage
» Iixternal Changes—Iixtension of the
nose mereases the fusclage length o
little over 5 ft. to 73 . 6 m. The
nose door opening remamms the same,
but door himge line moves forward to
1 point even with the tip of the stand-
ard Ireighter’s nose.  Shortened land
mg gear lees will reduce height of load
ing sill.

Because the new  Freiehter's  side

arca 1y mereased forward of the plane’s
CG, about 10 sq. ft. will be added to
the hn arca—accomplished with a semi
circular extension at the top of the fin
and a buildup of the dorsal,
*Speed Same—The pline will have
MoOre ]m1.1.'-:_'1i-'|l| Hereules enemes than
the present Freighter, and with a max-
mum speed of 230 mph. at 3,000 .
and ¢ruse of 166 mph. at 5,000 ft.,
its pertormance will be the same as the
current standard tvpe.

Range will be 370 mu. for 11,000 1b

pavioad, 795 mi. for 9,000 1b., 1,215
mi. for 7.000 1b., and 1.6580 mm. for
4.6/5 1b.
» Universals Fved<Silver City believes
that by 1955 cross-Channel traffic will
have developed to a point where 2
London-Paris ferm ||||]:| will be feasible.
FF'or this job 1t 1s considerimg hrst the
tour-engine Blackburm and General Air
craft Universal Freighter. It would
want three of these planes with a mult-
deck arrangement—capable of accom
modating eight small cars or six of
average size, ]J]u-. sy motoreveles, 12
bicveles and about 40 passengers. But
if the 1!1'iHl'.1|"l. [|I'|L=~HI|: :|]'~-:J tJ[r_ll._r ”“_-
plane, cost of the three units would
come to too high for Silver City.

Ihere 1s another possilility — the
Breeuet Denx-Ponts, already in ]Jjn:'uhl_['
tion, which puts deliverv on a reason-
ablv soon basis
» Plan for Copter—This docsn’t mark
the end of Silver Citv's planning.  After
a few vears. when its present Freighter
Acet :IF':'[}IH:IIfl'H_"'. old age, the line con-
templates using a fleet of huge copters
fitted with detachable, Cargo-passenger
pads to permit quick tumabout—similar
to the Pack Plane which was developed
here by Fairchild Engine & Airplane
Corp., Hagerstown, Md.
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With Korea, demands on our
services and facilities increased
tremendously. For one thing,
aircraft production plans were
instantly accelerared. Then, too,
new aircraft models . . . carrying
Many more precision instruments
and accessories . . . were lifted off
drafting boards much sooner than
expected. So we faced an
unforeseen . . . tremendously
changed . . . much more
complicated . . . development and
production task., We rackled it
head-on. As of today, our

-t production has been L':-:Fudm{td o
: 514% of our pre-Korea output.

As an example, we're turning out
one precision Synchro-type device
every twenty seconds—a
previously unheard of rate. We
hiUr'E ;“{f!f_'l..! 2 new I]'I!iil'll.lfl'_.:l,lz['l._ll'i_l'lg
divisions, 23 complete unit
sub-contractors, and over 2300
parts sub-contractors. Here i5
evidence aplenty that we're
leaving nothing undone ro

satisfy demand in full at che
earliest possible moment.

LelpseLloneer

DIVISION OF

PRODUCTIVE CAPACITY NOW AVYAILABLE
FOR THESE HIGHLY CRITICAL ITEMS

Auvtomatic Pilots and Avtomatic
Approach Systems
Oxygen Regulators
Radar Pressurization Equipment
Engina-Driven Dry Air Pumps
Turbine-Driven Fuel, Water and
Alcohel Pumps
Ordnance Electrical Equipment
400 Cycle Synchros
(AY-200 Series Types)
IS-puul:iuI Purpose Servo
Amplifiers

Autosyn Remole Indicating
Systems

Flight Instrumenis

Warning Units

Reciprocating Engine Starfers

A.C. and D.C. Generalors

Carbon Pile Yollage Regulators

Radar Anlenna Pesitioning
Systems

Jet Eleclric Starters

Radio Magnetic Indicators

Omni-Bearing Converler
Indicators

AVIATION CORPORATION
TETERBORO, NEW JERSEY

WORLD'S LARGEST PRODUCER OF AVIATION INSTRUMENTS AND ACCESSORIES

Export Sales: Bendiz Infernational Division, #2 Filth Avinue, Hew York 11, New York



THRUST & DRAG

The second Space Travel symposium
held at the H.:I‘I. den Planetarium re-
cently produced a fine technical argu-
ment over when we'd be getting to the
moon. The camp was divided into a
15-yr.time-lag group and a considerably
larger, unspecified-time- lag group.

Not wishing to hold with thh:‘:r side
at the moment, T&D would like to
pomnt out a few angles to those who
teel that it can be done starting now on
todav’s technology with lots of money.

The physical rocket could be built;
there's no quarre]l with that premise.
But the supporting industries and logis-
tics and test areas never are figured into
the overall sum. Test firings might cost
a couple of million dollars each, and
vou wouldn’t get away with much un-
der ten or a dozen.

And as for the base in today’s knowl-
cdge, consider 30 or 40 years ago. If the
Wright brothers had been given $1 bil-
lion, thu. never could have produced a
single V-2 rocket. If Marconi had been
given the billion, he never could have
developed radar.

Scientific progress is made by extra-
polation with occasional flashes of indi-

e— =

first in
silicone rubber
fabrication

414 east street  new haven, conn,
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Yestennay this important new mate-
rial, synthesized from sand by molecu-
lar engineering, was a laboratory
curiosity.

Today, COHRLAsTIC fabrics by wvir-
tue of their high resistance to extreme
temperalures and superior dielectric
strength, are specified for gaskets, dia-
phragms, hellows, boilers, seals, expan-
siom  joinls, convevor belts, electrie
insulation. They are also resistant to
mild alkalies, mild non-oxidizing acids,
most salts, mineral oils, oxygenated sol-
venls, air and water.

COHRLAsTIC fabrics are made by an
excluzive process of coating silicone

rubber to Fiberglas and Orlon. They
come in rolls 36" wide and various

thicknesses and can be readily die-cmt

for gaskets or cemented to make irreg-

nlar shapes, bellows and seals.

write for samples and dato sheets

FRODUCT O

HARD RUBBER COMPANY

vidual genius along the line. The gen-
eral trend of the progress curve against
time is continuous, not discontinuous.
We'll get to the moon—but we can't

start now.
£ & &

Tan Beta Pi, honorary engineering or-
sanization, has again defeated a resolu-
tion to admit women engineers to that
learned organization. However they will
continue to award the Woman’s Badge
to outstanding gals in engineering.

Just what Tau Beta Pi hopes to gain
by this is hard to see. I consider such a
stand by the society as indefensible.
There are many women engineers in the
profession today; I've worked with some

| and been glad of their technical prowess

and their decorative value around an
otherwise dull ofhice.

The only qualification for member-
ship in a professional organization
should be competence. It shouldn’t
matter if the applicant is a beautiful
blonde or—as is bound to happf:n SOme
day—a gilled Venusian. Give 'em the
key and congratulate "em.

& % %

Anybody who wanted to see a model
of the Navy's new sccret air missile, the
Sperry Sparrow, could have done so—
until a short time ﬂgﬂ—h» looking in
the window of Arbaugh's restaurant on
Connecticut Ave. i Washington. A
model of one of the Douglas *‘LI} SETICS
was displayed, complete with four wing-
mounted Sparrows. So that there could
be no mustake, the birds were lettered
with the correct designation. This is
security?

T o ¥

Western Air Lines has come a long
way from the original Douglas M-2
T:-g:]:m:: which led off its inaugural flect

vears ago. And with Western an-
nouncing the fall delivery of five shining
new Douglas DC-6Bs, the comparison
between these huge new airliners and
the little M-2 is extremely interesting.

The total load capacity of the M-2
(1,750 1b. of pilot, passenger, mail, fuel
and lubricants) was less than the weig‘ht
of the electrical system of the DC-6B
(1,783 1b.).

The DC-6B at 51,050,000 -costs
about 100 times the M-2 price of $11,-
000. The 400-hp. engine of the M-2

pulled it through the air at a whistling
115 mph,; today, the 9,600 hp. avail-
able in the DC-6B pmﬂur.'ﬂﬂ a tnp speed
of 360 mph. The M-2Z could be han-
dled by one man, and it carried one
passenger; the DC-6B needs a crew of
five, but carries 66 people.

And the associated paperwork has
increased, too. Specs for the M-2 took
eight typewritten pages; but the com-
plete specifications for the DC-6B re-
quire a 175-page volume. —~DAA

AVIATION WEEK, November 3, 1952

The Need.

Because of the tremendous advances
made in aircraft design and develop-
ment, ratings for airframe control
bearings (An-B-4b) and methods of
selection have been under serious
study for several years. This study
has been conducted jointly by a
group of committees representing the
Bureau of Aeronautics, the U.S. Air
Force, the National Aircraft Stand-
ards Committee and the Annular
Bearing Engineers Committee. The
purpose of the study has been to de-
velop a method of rating airframe
control bearings to more closely sim-
ulate conditions encountered in ac-
tual flight.

The Present Accepted Method.
Selection of control bearings is made

AHritce foppctt

aﬂmﬁmwm

solely on the basis of the bearings’
static “‘non-Brinell” (KNd*) wvalue
only — ignoring completely such
factors as normal or combined loads,
differences in applications, and cycles
of oscillation. This method therefore
does not provide an accurate rating
of individual bearing capacities.

The New Method.

In determining the new load ratings
a criterion other than “non-Brinell”
is used. Selecting a bearing by means
of the new system involves two basic
factors: (1) the radial limit-load
which should be equal to or in ex-
cess of limit load; (2) oscillatory
rating or fatigue life of the bearing
is checked to insure that the desired
average life will be obtained under
normal load conditions, This assures

FAFNIR

AIRCRAFT BEARINGS

THE MOST COMPLETE

the right bearing for each applica-
tion with increased efficiency and
longer service life, often with sav-
ings in weight and cost.

The New Method In Use.

Several designers of current fighter
aircraft have adopted the new ratings
which permit greater use of standard
AN anti-friction control bearings

than under the old *“non-Brinell”
system.

New Tables Now Available . . .
for load ratings on Fafnir deep-
groove radial aircraft control bear-
ings and self-aligning aircraft control
bearings based on the new method
of computation. Send for complete
descriptive material plus tables. The
Fafnir Bearing Company, New Brit-
ain, Connecticut,

LINE IN AMERICA
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Titanium: Headache With a Future

® GE notes drawbacks as

well as advantages,

Duetility. cost, quality,
are unsolved problems,

Titanium has established  itself as
a4 very important member of the family
of metals aviation engincers use. But
like many other metals with promis-
mg general characteristics, getting down
to specific aviation applications has
posed problems.

Data on one of these applications—

the use of titanium forgings for jet
engine components—has been compiled
by L. R. Frazier, General Electric Co.
metallurgical engineer.
P Requirements—Frazier outlines GE's
findings in the light of material re-
quirements for jet engines, with regard
b *..t't'ighl:, corrosion-resistance, and ore
abundance.

Titanium fulhlls these requircments.
But, Frazier emphasizes, jet metals also
must have ductility with strength, air-
craft quality, allow practical fabrication
and eventual low cost. These require-
ments, Frazier savs, titanium will ful-
ill only with the most vigilant atten-
tion of supplier and user.

Keyed to these requirements, he of-

fers hndings on jet engine parts made
from titanium forgings. These parts,
recently under consideration at GE,
include compressor wheels, blades and
a portion of the compressor housing,
and smaller parts such as gears, coup-
lings and bearing housings.
P Compressor Wheels—1 or these forged
components, strength and ductility are
needed, the latter a highly important
factor in rotating parts,

At the strength levels of commercial
allovs such as Ti-150A and RCI130B,
GI has designed wheels which can
save 100 to 200 b, per engine.

On the debit side, tests on dimen-
sionally  identical Ti-150A  titanium
cdisks have shown a broad range of
speeds for bursting, Frazier reports
that this has been accounted for largelv
by differences in ductility. Unless a
lighly stressed part can readjust itsclf
locally by plastic deformation, stresses
rise locally to the fracture level at bear-
ing points and section changes.
¥ Composition Factor—Composition af-
feets duchility: more through variations
within an alloy than through contrast
between alloys,

42

COMPRESSOR WHEELS of titanium are light, but hard to fabricate.

Heating and working schedules dur-
ing forging also affect ductihty. As an
example, Frazier reports that Cr-le-Ti
alloys exhibit a gramn boundary brittle-
ness after heating above 1,6501°. The
large grains resulting from high heating
appear to be ductile, he says, but the
fractures are nearly 100% along the
grain boundarices.

Fvidently a constituent is cjected
by the beta grains to the boundary re-
gion where it causes brittleness. Brit-
tleness from heating to the all-beta re-
gion is the usual case. Minor variabions,
probably in composition, have occasion-
allv permitted heating to the all-beta
range without embrittlement.

I'razier points out that if a large
forging reduction—of the order of 50%
decrease in thickness—is made while
the titanium alloy is cooling down to
the alpha-beta range, the beta bound-
arics are broken up and ductility 15
restored to the finished forgimg cven
if forging were begun above 1,900F.

Manv of GE’s earlier disk forgings

were made with several reheatings in
the vicinity of 1,800F. Most of these,
I'razier savs, showed the intergranular
brittleness—some being much  worse
than others. He believes that the beta
boundary brittleness is cansed by some
clernent not listed in the nomimal com-
positions of the allovs.
» Quality—I'razier stresses aircraft qual-
ity in titanium products as an essential
to successful applications, TFor disk
forgings, billets must be clean, inside
and outside. Discontinuitics such as
tungsten or graphite mclusions or seg-
regations from incomplete fusion of
allov additions, he contends, can dan-
gerously lower ductility in local regions.
GE tests have shown dehnitely that
broken tungsten particles  seriously
lower elongations,

Titaninm melted under graphite clee-
trodes also has shown regional deheien-

cies in ductility. While these are far
less common  than  with  tungsten,
Frazier savs, they represent a hazard
which can be tolerated onlv while
the melters perfect their consumable
clectrode techniques.

A disk forging produced with a good

surface, well-illed contours, and ade-
quate properties is still no good, he
contends, 1f there are internal discon-
tinuitics. Extreme vigilince on the part
of the melters and users 1s necessary,
ic insists, to avoid fAnished wheels
with internal defects.
» Fabrication—Practical fabrication of
titanium wheels from forgings will de-
pend on machining techniques to over-
come such difhiculties as metal pickup,
excessive tool wear, coolant problems,
ctc.

IFrazier savs that rough machining
would be greatly aided by some method
for removing the forging surface be-
tore actual machining is started. lhe
casc-hardenced layer below the forging
scale probably causes more grief to
machinists than anv other single factor,
he says.

The 100 to 200 Ib. that can be saved
per engine by using titanium alloys
compressor wheels is an attractive adl-
vantage. But at present costs of finished
titanium parts, it probably will not pay
to make the substitution, Frazier points
cut, A customer would have to be
willing to pay about $12,000 more for
an engine to justifv titanium compressor
wheels, he savs.

P Cost Cuts—Several avenues of cost
recduction are open:

o If supplicrs increase quantity  pro-
duction, substantial price cuts probably
will be possible.

e More efficient nse of material i forg-
mgs through die improvements s
another approach,

e Ouality enters, too. razier savs, “If
we can serap fewer pieces for material
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FRENCH LEADER
IN LANDING GEAR
WHEELS
AND BRAKES

These component parts form an assembly for which
MESSIER has undertaken entire responsibility, from
the study of kinematics and the installaton of the
various elements on the aircraft, to the calculation
and finishing of the structure, the electro-hydraulic
sequences of the trap-doors and the various hydraulic
control. Breaking has been improved by highly sig-
nificant new developments, including in particular
an anti-skid device and safety control,

The front undercarriage comprises a light cast alloy
casing. This new alloy, the REP 6, perfected in the

SIER

Front landing gear, in-
Cluding wheel 49 kg
(108 Ihs)

Main half-landing
gear, including wheel
and brake B85.5 kg
(193 Ibs)

MESSIER foundry, possesses very advanced charac-
teristics. 1t is to be noted that the direction control
and anti-shimmy devices are contained within the
casing,

As MESSIER are responsible tor the entire hydraulic
equipment of the aircraft, they have taken an overall
view of each operational detail to assure maximum
eficiency and security with a minimum of weight,

SPECIFICATIONS
8,000 kgs (17,635 lbs)
210 km/h (130 mph)

Take-off weight
Landing speed

SEND YOUR ENQUIRIES TO: MESSIER, 6, AVENUE RAYMOND POINCARE - PARIS (FRANCE)
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Here’s how the BECK

EASE COMPUTER

helped simplify F<86 Sabre jet design

="1.1:F# AILERON

bao = gileron deflection | AILERON

abaul frim

Er = rudder deflection
about trim
¥ = yow
= rale of yow

& = roll

& = rate of roll
& = sideslip
k= roll coupling constant

To minimize the high costs of designing
controls through actual flight tests, North
American Aviation now employs certain
units of the Beckman Ease Computer to
pre-test designs while still on the board,

A Typical Problem . . . To develop an auto-
matic stability system that would elimi-
nate vaw or side-skidding oscillation in
piloting the F86-D Sabre Jet over a wide
range of speeds and at altitudes from sea
level to the stratosphere.

How MNorth American Solved It...The
diagram above shows how North Ameri-
can used certain units of the Beckman
easE Computer to quickly solve the prob-
lem by flight simulation. A control-system
mockupwas designed by engineers at North
American which generated voltages pro-
portional to aileron and rudder deflections
made by movement of mockup stick and
pedals. These voltages were fed into the
computer so that its electrical response
was analogous to the response of the
F86-D in flight. Flight conditions—speed
and altitude—were varied on the computer
by merely turning knobs.

Airborne performance confirmed the re-
sults as developed by flight simulation!

" BECKMAN INSTRUMENTS

control modern industries

at North American Aviation

4 t::n:Er

— RUDDER

400" n YAW
| CHOPPER | ') DAMPER
=

K

v

WHAT ABOUT YOUR DESIGN PROBLEMS?

The Beckman EASE Compiuter is currently
being used to solve design problems on
such products as guided missiles, sub-
marines, railroad cars, automobhiles, mili-
tary vehicles—and has many other time
and money-saving applications in industry
and research. It is not enly, by far, the
lowest priced quality instrument in the
field . . . but its unitized design, employing
compact rack-mounted components, per-
mits the user to select a custom compuier
which meets his exact requirements—
whether as equation selver, simulator, or
tester. Let us study your design problems
and make helpful suggestions on applying
the EASE to your aperations!

Get complete details en this new Beckman advancement
by writing for Data File 18- &7

I:ll,..\_ I ||r _|I| ‘ ]

BECKMAN IIIE'I'IHI HEHTE, INC.

SOUTH PASADENA, CALIFORNIA
Factory Service Branches: Wew York— Chicago—Los Angeles

Bechman Instruments include ; pH Meters and Electrodes — Spectrepbotomelers — Radioactivity Meters — Jpecial Instroments
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COMPRESSOR BLADES of titanium al-

loy offer weight-saving opportunity, as about
2,000 are used in a jet engine.

GEARS still pose fabrication problems.

defects and can obtain forgings with
less material to be machined off, we
shall have many more forgings for our
lIHFllL‘:‘.'.

Progress with these factors of price,

utilization and quality should make 1t
possible to produce forged titanium
wheels within economic reason, he
SaYs.
» Compressor Casings—Application of
titaninm forgings for compressor casings
opens weight-saving possibilities second
only to that in compressor wheels.

Toward the hotter end of the com-
pressor, cast aluminum alloys creep
rather badlv under operating stresses.
Rather than use steel for such a large
heavy part, GE is trying to use titanium.
Several designs for forming and welding
have been suggested, but Frazier says,
o . we know of no method to pro-
duce ductile fusion welds in the higher-
strength titanium alloys. Consequently,
the welded designs will have to stay
on the shelf until weldable alloys ap-
pear.”

Meanwhile, GE 1s making casings by
contour-forging of quadrants %mm
titanium alloy plate. This contour-
forging of the outside of the casing has
made fabrication more nearly practical.

The casing also must have strength
and ductility. Ductility 1s 1mpnrtant
because there are many stress raisers
in the vicinity of the joining flanges
on these longitudinal structural mem-
bers. Surface quality 1s important be-

| cause the outer surface is stretched dur-
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Legs for Aerial "Workhorses"”

For military airlift operations, carrying
men, guns or materiel, Fairchild C-119
"Flying Boxcars" are outstanding trans-
port planes.

AEROL shock absorbing landing gear con-
tribute greatly to their battle-proved de-
pendability. Cleveland Pneumatic AEROLS
enable plane and cargo to land smoothly
and safely even on difficult terrain.

Li- r::-ll:r" :I:I':Iﬂ ::' ":I l; ) '-' r". .'l.."- { 1 1 : 1. I \ " 1 1l | | |1|. . -;
- =WwisiL /A INIIID) £ S |
- — 1RV =] A BN 8

Vil fL M -

?M W thbﬁd.d}! Aireraft Landing Gear Ball Bearing Screws Actuaiors

First producing AEROLS in 1926,
Cleveland Pneumatic pioneered and
pertected this modern air-oil strut that
is so widely used in all types of aircraft.
In landing gear, Cleveland Pneumatic
is known throughout the aviation indus-
try as first in the field!

The Cleveland Pneumatic Tool Company,
Cleveland 5, Ohio...Established 1894,
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IN AVIATION
PRODUCTION

is what
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LAPOINTE
BROACHING

is doing for

GAS
TURBINE

Literature is available
describing Lapointe Broaching
Machines, Tools, and Fixtures —
and telling what they will accom-

plish in your plant to speed produc-
tion and reduce costs.

Ask for Bulletin AW-8

ing forging, and the mner surface must
have sufhcient matenial for machining to
accurate dimensions, without too much
waste. The machiming of the casing
15 a “termhe’ iﬂ]}, Frazier AR '1'has,
as well as the price of the maternal,
makes the cost of the casing in titinium
much too high,

» Blade Applications—Use of titanium
stator and compressor blades could of-
ter a large advantage in weight saving.
Fach blade weighs only a few ounces,

but Lumlclf.rmg the total number—
nearly 2,000 per engine—weight cut
adds up to manyv pounds,

As a result of changes in direction-
ality or alignment of brittle constituents
within the material during  forging,
ductile titanium alloy bars can  give
very  brittle blades. But because of
severe stresses mmposed during blade
assembly and under operating condi-
tions, some ductility 15 required. GE
tests every blade for ductility and 1s
teving to armive at bar .H.'uptmw tests
which can be met by suppliers and give
ductile blades,

Frazicr reports that GE has never
made a brittle blade from bar which
was below Rockwell C 36. But, he savs,
hardness is not well correlated with
ductilitv—at the higher hardness of
Rockwell C 39 some blades are verv
brittle, while others have more than
adequate ductility,

Carcful sclection of bar, control of
forging schedule and testing of all umits

Y 'I‘l uum

have msured that reasonably  ductile
titinium blades are put in GE engmes.

[t appears that there is sufhcient dif-
ference m stress levels for stator and
rotor blades that the two may be madc
from diffcrent  titaninm  alloys,  says
Frazier. Stator blades have air load-
mg and vibrational stresses, but no
centrifugal loadimg, hence it may he
feasible to use o lower-strength allon
such as RC70 and 'T-100A.  'The
lower-strength alloy s apparently morc
ductile .uul should elimmate the chance
of producing brttle blades, he con-
tends.
> Other Considerations—1'mal blade re-
sults will depend on such  factors as
local composition  differences i the
bar, heatmg time and temperature,
smoothness and cleanliness of forging
cies, amount of surface removal i de-
scaling, and grinding and finishing op-
crabions. No folds or other surface imn-
perfections are tolerated and finishing
marks must be removed as far as pos
sible to ¢himinate sources of  fatigue
Earlure,

Cost of titanmium blades 15 not so
far out of lime as that of larger forg
ings for wheels and casings.  Material
becomes a small fraction of the total
cost because there are so many forg
ing operations on  the blades. Iltr:rL
15 room for a large cost reduction,
I'razier savs, by some process such as
blade rolling.

He summarizes the blade forging

NEPTUNES MOVE ON TRACKS

Elevated track on Lockheed Aireraft Corp.'s
P2V Neptune fuselage assembly line speeds
sections around—one of the assemblies can
be moved from station to station in 4 hr. as
against a 3-hr. period for the old method
of rolling the heavy supporting dolly along
the floor, The elevated railway scheme also
permits accessibility to the entire assembly,
cuts down on worker's walking becanse

tools and parts supplies are stored n bins
adjacent to the line, makes more floor space
available, simplihes uhbility services because
quick-disconnects for electricity and com-
pressed air lines run adjacent to the tracks,
and allows more workers to be engaged on a
single assembly at the same time, A similar
system has been in use at Temco on Boeing
B-47 rear fuselage assemblics.
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If you want maximum
floor protection, econo-
my and efficiency De- :

~ mand Darnell Dependa-

extra long life of satis- &
inclurr sﬂﬂ"iﬂﬂ "5 8w

DARNELL CORP,, LD,

DOWNEY, [I.nnlrtnnln Enuni“r} CALIF.

U--—_————-——
&0 Walker Street, New York 13, N.Y.

386 North Clinten, Chicago &, lllinois
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picture: . . . The forgings are not casy
to produce. When good forgings are
produced they will adequately replace
steel blades as "1|'IH"|."|.I1 bv many success-

ful L}p-r:r.lhun.al tests.’

| » Parts Ahead—Every steel part is under
| consideration for titaninm subshtution

where temperature permits, he savs,

Alrcady  being developed are  shatt
couplings, accessory drive gears and
bearing housings. These can be ma-
chined from titanium, but probably
can beneht from forging, he savs—more
cfficient use of material can be realized
as well as mechanical property bencehts
from proper gram fow developed
the metal during forging,

Titanium gears will require more suc-
cessful hard surfacing than has been
produced to date, but there are several
promising prospects. [f a plating is used,
there’s no doubt it will have to be
backed up by one of the harder titanium
alloys, Frazier savs.

A Dbearing housing seemed to offer
a simple, :ﬁtnuglﬁfurnulrd substitution
of titanium for steel, but proved other-
wise. The titanium couldn’t be forged
m the dies used for steel forgings—
comers and ears wouldn’t fll and
munecrous folds were produced, Frazier
reports.  And machining was difficult
because of the high tool loads on thin
sections.

But these problems are being licked
and several more pounds will be shaved
from engines with titanium  forgings
used for these parts, he savs.

Thus, titamum fﬂrgmgu open  the
way to jet engines giving more thrust
per pound of weight, but with constant
strong effort for ductlhh with strength,
[Elhl]ttj practical fabrication and low-
cred cost.

McDonnell Tackles
Engineer Shortage

McDonnell Aireratt Corp. and Wash-
mgton  University have jommed in an
cifort to case the critical shortage of en-
gincers. A new arrangement  bebween
the two msures that adequate courses
in acronautical science and related fields
will be made available continuously at
the 111:||"|.'L'r!~iir}'. ‘

Another feature of the arrangement
provides tor promoting interest of prom-
ising students in postgraduate courses
leading to masters’ and doctors” degrecs.
McDonnell engineers will be given the
opportumity ko make usc of these
courses to continue their professional
traming. Under the agreement, certain
resources of the university's library and
laboratorics, as well as staff advisory en-
gmeermg assistance, will be made avail-
able to McDonnell.

The new contract—running for three
veirs—will be hmmeed by MeDonnell at
a vearly cost of $25,000.

REINFORCED PLASTICS CORP,

™O S50UTH 13th STREET
LIMDEMNHURST, L. 1., H. Y.
&
Plants in
Lindenhurst and Hicksville, M.Y.
ond Boca Ralton, Fla.

Representalives in
LOS ANGELES * SAN FRANCISCO » SEATTLE
EANSAS CITY * ATLAMTA = MIAMI
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THE ONLY LOW-COST,
CARGO-CARRYING, LUXURY PLANE

The Taylorcraft ""Sportsman’ features a
beautifully appointed 2-place cabin, side-
by-side seating, 85 H.P. engine, and
a huge cargo compartment that can
carrﬁ farm equipment, sample cases or
machinery.

It's the lowest-priced plane in its class,
costs the least 1o operate, will fly faster
and higher, and will carry a bigger pay-
load than any comparably powered plane!
@ For a real flying workborse, yon can't go
wrong with a Taylorcraft 'Sportsman.”

SEND COUPON FOR DESCRIPTIVE FOLDER ON
TAYLORCRAFT'S SPORTSMAN AND 4-PLACE TOURIST

TAYLORCRAFT, INC.
Conway=-Pittsburgh Airport, Conway, Pa.

OO OE R EE R OE RO R E R R R R R R R W

Tayloreraft, Inc. : DEPT. 16
Conway-Pittsburgh Airport, Conway, Pa.

Please send me descriptive folder on

¥

)
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Tavlorcraft's new airplanes. i
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PARACHUTE MAKERS

and

RELATED AERIAL
ACCESSORIES INDUSTRY

If you have a tough sewing problem on CAN-
OPIES, HARMNESSES, PACKS, BELTS and similar
items . . . and . . . you must meet RIGID

GOVERNMENT SPECIFICATIONS . . . Why
not get together with us?

Let our modern, superbly equipped, specialized
stitching plant solve your worries by going to
work for you!

Let us help you turn ocut the job for LESS!

Eliminate: Costly capital investment in special
machinery!
Costly engineering and starting loods!
Costly rejects through human error!

Use the unusuol facilities of our (practically)
AUTOMATIC PLANT!! And toke odvantage
of our High Government Quality Control Rat-
ing, as well os our own strict quality standard
plus speedy delivery!

It will PAY YOU to contact . . .

The RAINIER CO., Inc.

777 FLUSHING AVE., BROOKLYN, N. Y.
Phone: EVERGREEN 7-1393

PRODUCTION BRIEFING

*MNarman Products Co., Inc., Los
Angeles, has completed a $1 million
expansion at West Los Angeles to
step up clamp, band and strap pro-
duction.

» Marquardt Aircraft Co., Van Nuys,
Calit., has built a large ramjet test
facility at San Fernando Valley Airport
under USAI" contract.

» Midwest Tool & FEngineering Co.,
Inc., Indianapolis aircraft products com-
pany, has been acquired by T1&B
American Machie Co.

» Milford Rivet & Machine Co., Mil-
ford, Conn., has purchased Pacific River
& Machine Co., Alhambra, Calif.,
bringing to hve the plints it owns,

» Pastushin Aviation Corp., Los An.
geles, has acquired a factory building
at 55300 W. Century Blvd., Los Angeles,
to mcrease arcratt components out-
put.

» Pratt & Whitney Aircraft division,
United Aircraft Corp., E. Hartford,
Conn., has started construction of a
large addibion to its service hangar on
Rentschler Airport, with completion
scheduled for mid-summer 1953,

» Precision Gears & Products, Inc.,
Patersom, N. ].. has opened an 11.000-
5q]. tt, addition to its ]]]Hlﬂ.

» Hogan Paint & Chemical Corp.,
Edgemere, L. 1., N. Y., has acquired
Titanine Corp., Union, N. ],, longtime
maker of mireraft finishes.

P Kaiser Aluminum & Chemical Corp.,
Newark, Ohio, has awarded a general
contract for construction of its forging
facilities for the USAF heavy press
program, Principal building and auxil-
iary structures will cover 360,000 sq. ft.
One forging press, rated at 35,000
tons, will be mine storics tall. It and
a 25,000-ton unit will be built by
I, W. Bliss, Canton, Ohio.

» Luscombe Airplane Corp., Garland,
Tex., has started overhaul of Republic
47 wings, landing gear, horizontal
md wvertical stabilizers, elevators and
rudders under contract from Temco
Aircraft Corp.

» Robinson Aviation, Inc., Teterborao,
N. J., has established an engineering
laboratory at its West Coast engineer-
ing offhice, Burbank, to test and evalu-
ate vibration control equipment used
in airframe and electronics industries.
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Thunderjet and lightning!

Ability of the USAF’s new Republic F 84-F
Thunderjet to strike like lightning in support
of ground troops—to carry an extra-heavy load
of armament—and to fly exceptionally long
distances as a super-fast fighter—all accent
the importance of materials which provide
maximum strength with minimum weight. And
Republic Aviation Corporation, Farmingdale,
Long Island, specifies OsTuco Aircraft Tubing
to meet these requirements.

Favorable strength without weight character-

istics plus specialized fﬂi*nﬁng and machining
qualities make OsTUco Tubing the choice of 24
leading U. S. plane manufanf:"u__rér_s for landing
gear, fuel lines, and many nthé{'applicatinns.

Ostuco Aircraft Tubing meeta__"'s,}l Army,
Navy, and AMS specifications. Seﬁd:‘{nr free
Handbook A-2 packed with facts for ready
reference on OsTUCO Aircraft Tubing. Ai'i'f'lfame

Stock List (revised bi-monthly) also available.

Address your nearest Ostuco Sales Office ar

write direct to General Office, Shelby 1, Ohio.

&

THE OHIO SEAMLESS TUBE COMPANY

Manulacturers and Fabricators of Seamless and Eleciric Welded Steel Tubing
Plant and General Oflices: SHELBY, OHID

SALES OFFICES: Birmingham, P. O. Box 2021 * Chicage, Civic Opera Bldg., 20 N. Wacker Dr.
Cleveland, 1328 Citizens Bldg. = Dayton, 311 Solem Ave, * Detroit, 520 W. Eight Mile Reod,
Ferndale * Houston, 6833 Avenue W, Central Park * Los Angeles, Svite J00-170 S5o. Beverly
Drive, Beverly Hills = Moline, 617 15th 5, = Mew York, 70 Eost 45th 5t. * Philadelphia,
1411 Packard Bldg., 15th & Chestnut * Pittaburgh, 12048 Pinewood Drive * 51, Lewis, 1230
Morth Main 51, * Seattle, J104 Smith Tower * Syracuis, 501 Roberts Ave, * Tulwa, 245 Ken-
nady Bldg, » Wichita, 422 E, Third 51. * Canadion Represenfative: Railway & Power Cerp., Lid,
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'\ TOMORROW'S AIRCRAFT:

“Increased reliability
of mechanical parts
such as compressors”

Westinghouse early recognized the need for extra reliability of
compressor stationary diaphragms. Today, Westinghouse stands
first for their contribution 1n stationary or stator blade design and
construction., How well they have developed a thoroughly depend-
able shrouded steel stationary blading on the compressor is
dramatically demonstrated by Banshee performance over Korea.
For the fact i1s . . . there has not been a single operational loss ol
the Banshee (with Westinghouse J-34 turbojet engines) because
of stator blade damage. Breakage at this point would be serious
of course, ripping out all the other blades in the compressor.
Westinghouse construction avoids a complete break, the blades
may bend if hit, but won’t tear out . . . both ends hold tight to
the shroud.

Lighter, more durable jet engines, like the powerful, new J-4()
which recently passed the Defense Department’s grueling 150-hour
qualification test, will aid our country’s defense. Though other
jet aircraft problems remain to be solved, Westinghouse axial-flow
design, proved over Korea, points the way to the solution of
future jet fighter and transport problems.

Westinghouse is investing millions of dollars and man-hours
to help build American jet-propulsion leadership. Jet engines are
produced at South Philadelphia and Kansas City plants by
Westinghouse, America’s Jet Engine Pioneer. 191002

Shown above ix one kalf of the stationary element of a Westingholse
jet enmpine compressor, [t consisty of sieel-fabricated diaphragms
gusermbled i machined prooves in g eavt alumineer houstoe, The
whilte arrow above indicares one af the ieer sieel suppor? shroids,

THE SCOPE OF WESTINGHOUSE IN AVIATION

Basic aircraft systems Airborne system components

Turbojet Engines, Fire Control, Transformers, Rectifiers, Instruments,
Radar, Autopilots, Communication Gyro-motors, Temperature Control
Equipment and Electrical Systems. Yanels, Generating Equipment and

Svstem Control, Circuit Breakers,
Contactors, Motors, Actuators and
Wind Tunnels, Airport Lighting, Hoists, Electromic Tubes, Magamps®,
Industrial Plant Apparatus. Micarta®,

Ground equipment

you caAN B SURE...iF 115

Westinshouse
57—
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;.\1( )’ \11, IJ\ ASSURES

YOU THE LOWEST VOLTAGE
DROP IN THE INDUSTRY !

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

ELECTRICAL

CONNECTOR

MONEY CAN
BUY!

BENDIX SCINFLEX

will be glad to furnish complete information ELECTRICAL CONNECTORS

on request,

* Moisture-Proof « Radie Quiet » Single Piece
Inserts = Vibration-Proof = Light Weight = High
Insulation Reasistance « High Resistance to Fuels
and Qils » Fungus Resistan! » Easy Assembly
and Disassembly ¢ Fewer Parls than any other
Conneclor = MNo addilional solder reguired.

SCINTILLA MAGNETO DIVISION of

SIDNEY, NEW YORK

Exporl Sales: Bendix Inlernational Division, 72 Filth Avenne, New York 11, N. Y,

FACTORY BRANCH OFFICES: 118 E. Providencia Ave,, Burbank, Calif. * Stephenson

Bldg., 6560 Coss Awve., Detrolt 2, Michigon * Brouwer Bldg., 176 W. Wisconiln
Avenve, Milwaukes, Wisconsin * 582 Marke! 5Sireel, San Franclhieo 4, Californla

—— L __ . e . S — e . S SR S —— - — ——

d¥iaTion CoRPFORATION

An Open Letter to Executives in charge of...

AIRFRAME Manufacturing

This message is addressed lo the execulives responsible for airframe assembly or
fabrication who have a production problem involving such things as cowlings, wing
tips, wheel doors, fairings, air-scoops & ducling, seals, ailerons, flaps, trim tabs,
dorsal fins, elevators, rudders or related jobs. We operate a fine, medern and coms-

pletely equipped plant for aluminum metal forming and fabrication of aircraft parts
and assemblies. Our equipment and {acilities include:

1. Shears 5. Stretch Presses 8. Complete tool making Facilities
2. Routers b. Aluminum Heat Treat a. Jigs

3. Hammers 7. Painting & b. Fixtures

4. Presses Finishing ¢. Aircrait Dies & Hard Tools

Our plant, with 50,000 square feet, is within quick hauling distance of every airerafl
manufacturer and prime contractor on the West Coast. Our erganization includes
executives and engineers with years of aircraft experience. Work gladly accepted on

negotiated or bid basis. We invite your inquiry ;‘ M ? *
g .

and personal inspection of our lacilities.
Prgsident

MﬂDG”N cﬂ.' INB. :ﬁnsessﬂu?i;ﬂ"?ggﬁd Los Angeles 65, Calif.
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USAF CONTRACTS

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

Cessna Alreraft Qo., Wichitn, airplanes,
2 pp,, spares, 1 lot, $63,050,

Chandler-Evans div., Niles-Bement-FPond
Co., W. Hartford, Conn., sparc parts,
§2,350,489.

Chlieage Pnenmatic Tool Co., 5700 East
Larned 3t., Datroit, stationnry alr come-
pressors, 35 ea., $323,386; pneumatic port-
able tools, 3,533 ea., $402,143.

Chrysler Corp., Detroit, spare engine
assembly, $100,462,

Cine TIroduects Supply Corp., Evesham
Ave., Ashland, N. J., photographle =pare
parts, $45,741.

Clark Equipment Co., P. 0. Box 178§,
Battle Creek, Mich., spare parts §217,520.

Colling Radlo Co., Cedar Raplds, elecirie
tuner, 93 en., §$81,305; communication re-
ceivers, 105 ea., $155,454.

Collyer Insunlated Wire Co., Pawtucket,
R, 1., power cable, =, 181,000 ft., $4=2,0184.

Consolidated Plastivs & Mfg. Co., Chicago,
gspare parts—Plexiglas, $38,686.

Continental Motors Corp., 200 Market St.,
Muskegon, Mich., special tools, 360,216,

Continentnl Elecirie Co., Ine., 327 Perry
at., Newark, N. J., maintenance parts,
$54,681,

Continental, Ine,, Danbury Alrport, Ixn-
bury, Conn., sighting unit, 25 ea., $38,718.

Cook Electrie Co., 2700 N. Southport Ave.,
Chicago, switch, 664 ea., 339,777,

Corneling Co., The, 550 3%th Ave.,, Minne-
apolis, regulating valves, $101,62E.

Courter Electrie Produets, Ine., 440 Sixth
St., N. W., Grand Rapids, single channel
amplifiar, type A-13, 2470 en. 3140435
amplifier, single channel, type A-13, 2470
ea., 31656,041:; amp. single channel, type
A-13. DO-A1, 2,470 ea., 5158164,

Cresoent Insulnted Wire & Cable Cao,,
Trenton, N. J., cable, 694,000 ft., 359,690,

Crocible Steel Co., Oliver Eldg,, Pltts-
burgh, steel chrome nickel sheet, 131,000
Ib., $76,817,

Curtis, Helene, Ind., Inc, 4401 W. North
Ave,, Chicago, miscellansous parts, 123,270,

DedJur-Amsco Corp.,, Northern Blvd, &
4o5th, Long Island City, N. Y., instrument
maintenance part, 51 en., ¥62,145.

DeYilbiss Co., Toledo, spray guns, 3,915
en., $53,306.

DeYry Corp., 1111 Armitage Ave.,, Chi-
cngo 14, spare parts, $79,320; spare parts,
241,607 ; mizcellaneous party, $34,980,

Dumont Aviation Assoclates, 1401 Free-
man Ave., Long Beach 4, Callf., alrerafl
hardware, bolts, $38,244.

IMynamie Elecvtronies, Ine,, T3=-09 Waorl-
haven Elvd., Long Island, N. Y., tunaed amp-
lifler, 72 en., 331,672,

Eastern Rotoreraft Corp.,, Willow Grove,
Fa., type B-1A tiedown, cargo aircraft,
6.860; type D-1 tiedown, cargo alreraft,
15,804, $743,276.

Eclipge IPloneer div.,, Bendix Aviation
Corp., Teterboro, N. J., transmitter, type
J-4, B85 én., transmitter, type J-2, 2,228 en.,
$475,412: transmitter, fuel flow, type J-2,
634 en,, $102,587: indicntor oll pressure,
type MS28010-2, 1,882 ea., 59%.E20: indi-
cators, 1D-260, 7,616 ea., Indicators, 1D-251,
1,445 ea., Indicators, ID-249%A, 3,039 ea.,
#1,0618,816;: generators, 518 ea. 3201,491:
spare parts, 2137078 : indlecator, 443 ea.,
$25,353 : Indieators, 6,149 ea.. $5.905014:
miscellaneous spare parts, §312,513; phase
invertars, 1,000 ea., $56%.805*: remulator,
spare parts and data, 15,6562 en.,, $565,619,

Elsner Co., Sigmund, 2-40 BEridee Ave,,
Red Bank, N. J., canopy assembly, 6,000
en, pack assembly, 16,335 ea., S93X.0940:
G=13 parachute, 12,6156 ea., £927.637

Erle Mfg. Co., 300 N 5th St. Milwaukee,
bag assembly, 3,612 aa. ; bushing, 1,052 ea.:
controller assembly, 32,412 ea.; nippla-
emergency 02 covlinder wvalve, 12,412 agq.,
$26,247.

Fxeentive Furnilare Ine,, 311 5 Walker
Ave., Oklahoma City 1, sideboard guartoers,
b0 ea., L5032,
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Because of ATLANTIC's many years of electronic ex-

. perience, leading radio and aireraft manufacturers have
come to us to design and monufacture in quantity, com-
pact cockpit consoles, housing in a single, easily installed
unit all the radio controls.

Meeting all applicable specifications, ATLANTIC custom-
designed ond velume-produced rodio and other elec-
trical control units can relieve you of valuable engineer-
ing time and many installation problems, No doubt we
can help you, too.

CORPORATION
TETERBORO, N. J.

Self-locking
SOL-A-NUT withstands

JETHEAT -~

Widely used on exhaust systems, pre-

heaters, superchargers and the like, SOL-A-NUT

has proven its stamina on jet engines, too. Sturdy, one-

piece stainless steel construction assures long life ... no

corrosion if nicked or scratched. Reasonable in cost, quick

and easy to spot-weld, SOL-A-NUT cuts assembly time

in both manufacturing and maintenance operations.
f.:mi?;ifﬁhﬂi ﬂi:.-::lr:'::?fﬁb‘}{ (H Y am 0 N A D N O C K

development and production facilities

available to manufacturers of quality - M San l&un?m
products, b l I- I— Californio

subsidiary of UNITED-CARR FASTENER CORP.
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ACCO

\ products ,

"“m.q___#_.,//

|:| Shaped Wire*

= Flat
® Round
& Odd contour

Low or high carbon, stainless,
special alloy, Armco. You draw the
shape —PAGE can draw the wire.

Armature Banding Wire

Tinned stainless or carbon steel.
In reels of 50 to 200 pounds.
Stainless has high tensile strength,
high resistance, low permeability.

Lock Safety Wire

Tough, durable, workable.
In the size and type for vour work.

Spring Wire

Any shape® . .. high carbon..
hard drawn . . . high tensile . .,
stainless . . . galvanized . ..
tinned . . . bright.

* Cross-sectional areas up to
250" square; widths to 34",
width-lo-thickness ratio not
exceeding & to 1. |

e - T i
- : |

YOU do this—

Give us the specifications of the wire
you need—or tell us details of job to
be done,

WE'LL do this—

Send you recommendations, prices
and delivery date. Samples on re-
quest. PAGE offers vou a wide van-
ety of wires to choose from.

T

M pace STEEL AND WIRE DIVISION
' AMERICAN CHAIN & CABLE

Mn-nc-Een, Pa,, Atlanta, Chicago, Denver, Delrait,
Los Angeles, New York, Philadelphia,
Portfand, 5an Francisco, Bridgeport, Conn,

54

General Tire & Kubher Co,, 1705 [Noprle-
wood Ave., Alkron ¥, Ohio, wheel aszembly,
nose, 22 x T7.25=-11.00, spare parts & data for
F-RE1Y, F-86F, & T-38A aireraft, 434 en,,
$144,392,

Fameo Machine Co., 1320-15th 35t., Ra-
cine, Wisc,, drilling machine, electric, 600D
er., 68,410,

Fashion Frocks, Ine,, 02301 Colerain Ave,,
Cincinnati, riser, 4,088 ea., parachute agseni-
bly, 7,500 en,, 81,191,432,

Firth Sterling Steel & Carblde Corp,, <113
Forhes St,, PPittsburgh 30, tool steel, 101, 100
Ihs,, $44,207,

Foley Mflfg. Co., 3300 Fifth St, Ainne-
apolis, saw filers, 60 ea,, $27,002,

FR Corp.. The, 33l Brook Ave,, N. Y.,
photographie chemileals, 402, 35K,

Fourniture Goild of Californin, Ine, 1601
F. 15th 5t,., La= Angeles, table quarters,
ILOGE en., 349,883,

General Eleetrie Co., Brikdgeport, Conn,,
cable, 25,000 ft., $39,160.

General Eleetrlie Co., Dhivton, induoection
valthge regulators, 78 ea,, $§3221,980,

General Elecirie Co., One River Rd,,
Schenectady, N, Y. Indicator eélectric
tachometer, 2,071 ex,, $281,185 ; transformer
rectifiers, gpare parts, 256 ea., 357 328
maintenance and overhaul parts, $1.500.000 :
indieator slectric tachometer, 1,363 eaq,,
$121.086; repulator assembly, 100 en.,
£34,980,

General Motors Corp,, United Motors
service div,, General Motors Blde., Detrolt,
spare parts, $146,.016.

Genernl Tire & Robber Co., The, Akron,
IHfting bag, 108 en,, S42.687,

Goodrich Co., The B. F., ¥03-14 Winters
Bank Blig, Davton, wheal assemblies,
afi x 16, broake assemblies, 24 x 34, 879 en.,
21,014,429 : wheel assembly, =pare parts
ad data, 300 ea., §61,132,

Gomdyear Tire & Rubber Co.. Ine., 1144
Foast Market St., Akron, wheel assembly,
hal ea., brake assembly, 520 ea., spare parts,
$186,410: wheel assembly, 537 ea., hrake
negembly, 655 ea., spare parts and data,
#1623 whesel assemblies, 412 en., bhrake
aasemblies, 468 ea., spare parts and dato,
S2RT.2TH.

Grallex, Ine,, 154 Clarissa St., Rochester
% . Y., photo equipment, 229.889: 3490
identification equip., 390 ea., $3245,165 ¢ iden-
tilication gels & spare parts, 115 eaq., 3149.-
Gid: glass. 310 en., slider. photographic
2,085 ea., tripod, 65 ea., holder, 10483 e,
$41,001,

Grimes Mfg. Co., Urbana, Ohio, light
assemblies and data, $130,325.

Hammond Mfg. Corp., 43600 E, Foothill
BElvd., Pasadena, hose azsemhbly, bracket
nnd regulator astembly, 4,300, 300,374,

Hamdley Brown Heater Co,,  Jockson,
Mich., homb rack & spare parts, 1,857 ea.,
$144. 264,

MHartman FEleetreical Mfg, Co., The, 175
DMamond St,., Mansfeld, Ohlo, cutouts, spare
parts, B.TT6 ew., 193000,

Hothnwany Instrument Co., 131556 Clark-
gon Bt.,. Denver 10, kit-mircraft welzhing,
electric, 570 ea., 3547.270.

Hell Co., The, 3000 W. Montana St., Mil-
wanukee, spare parts, $A7.010

Herciles Motor Corp., 101 11th St., S B,
Canton, Ohlo, gpare parts, $118,2a%.

Hevi-Duty Eleclrice Co., Milwaukee 1,
fernace, electeie. 530 en., $54,.950 ¢ reguliator,
100 en., $14%,075,

Holliston Mills, Ine, The, 70 W, 40th 3t
. Y. traging cloth, $67,80:.

Houston Fearless Corp., The, 11801 .
Olvmpic Bivd., Los Angeles 61, processor
A=, spare partg, dafa, 18 ea., 51,311,790,

Howe Seale Co., The, 3438 Duck Creek
Rid., Cincinnati 13, seale, counting & welgh-
ing & data, 60 en,, 121 ea,, $29,7T45.

Hussev & Co., C. (G, div, of Copper Range
[ "0, E'il.’,.'--'|!|1|:"_'.i|.I Bsass hinr & I:'Ilﬂ_ 1'."”,-"'5” L i
AR B LR

Ieving Alr Chote Co., Ine., 1670 Jefferson
Ave., Dulfalo, canopy and pack assembly,
T ep., canopy-personnel parachute, 18,7045
e, cushion=-hiaek type parachute, 2816 ea,,
21.Gad4.00h,

Jark & Helntz, Ine., 17600 Broadway,
Cleveland, maintenance overhaul parts,
254,408+ phasge Inverters. 250 VA 1,630 ea..
244,642 ; generators, 3,360 ea,, 31,183,250,

duncobs Alreraflt Engine Co., Barittm Steal
Morp., Pottstown, Pa., malntenance spare
parts, $47.707: spare parts, 11,232 ea.,
SaTa, 2B,

- L R

Kearney, James ., 4236 Clayton Awve,
St. Liouis 10, machine-swaging, bhénch type,
A4l ed., $246,804,

Kelley-Koett Mfg., Co., The, Covington,
Iy, chamber-pocket, charger-reader, N3\
8., 227.735 ) dosimeters, 590 en., charging
boxes, o6 e, handbook data, $39.747.

Kidde & Co., Inec.,, Walter, 675 Main St
Belleville, M. J., evlinder & valve assembly
OO0 Dwe 50 B 3532, 1,131 ea., cylinder &
villve assembly 0 dwge S0E S8532-2, 4,120
e, head nssembly, 5,439 e, valve assems-
blv-application, 4,198 en,., £173,.078.

Kinsey Co., E. A., 335 W. 4th 5t., Cineln-
natl, milling machine, 1 ea., $3%,445; radi-
eal drilling machine, % ea., 3$114,112,

KRnickerbooker Proddueis, Inco., | Evihtk
Brondway, N Y., produection of @ motion
pHeture, 1 ea., 220,151,

hnox Meétal Products, Ine, Thompson,
(., large collapsittbile wheel chocks, 15,000
gn. ITN6 950,

Rollsman Instrument Corp., Elmhurst,

= .

GIANT SQUARING SHEAR

This squaring shear, capable of entting 24
ft. of I-in. mild steel plate, was built for
Donglas Atrcraft Co. by Cincinnati Shaper
Co. Weighing 149,000 1b., shear has cut-
ting cvele of 20 strokes a minute. Hydraulic

holddowns can exert 22 tons of force for
holding work securely. Machine has 24-in.
throat, 45-n. back gange range, il'ghl' beam
'-.]u'.'ariug-; gange, and air cluteh control Atted
with two foot valves.
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PRECISION-BUILT BEARINGS

SPEED MODERN JET PLANES!
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SOWER

R OLLER

Jet planes flying faster than the speed of
sound . . . turbines spinning at a rate of
12,000 RPM . . . temperatures as high as
500° F,—with a minimum of lubrication!
Those are the punishing demands today’s
modern aircraft put on bearings! Small
wonder then that major manufacturers
of jet engines standardize on Bower
aircraft bearings. Precision-built to toler-
ances measured in millionths of an inch,
these quality bearings operate with com-
plete efficiency at peak speed and tem-
perature loads. What do you make? If
your product demands tep-quality bear-
ings you'll be wise to specify dependable
Bower bearings.

THE BOWER ROLLER BEARING COMPANY
Detroit 14, Michigan

B E A RI NG S
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_ Building the World’s Best Aircraft...
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WINGED ENEMY OF SUBMARINE —
This P2V'-5 is the newest version of the U.S.
Navy's Neptune, Carryving specialized radar
and electronies instruments, P2V was devel-
oped to meet snorkle submarine threat. Com-
pound engines were first introduced on P2V,
It is the heaviest airplane ever to take-off re-
peatedly from the afreraft carrier runiays,

for example, the

LOCKHEED P2V-5
NEPTUNES

on the assembly line
at the Lockheed plant
in Burbank, California

There is Reynolds Aluminum in almost every
airplane that flies today

The aircraft industry has learned to de-
pend on Reynolds for consistently high

quality and technical aid in working out
problems of development and engineer-
ing. Revnolds completely interrelated
operations, from the mining of bauxite
to the delivery of aluminum in all its
forms, assures dependability of supply.
And remember, as the aircraft indus-
try expands and grows, Reynolds
Metals Company keeps pace in supply-
ing and developing aluminum —top
design metal of today, top production
metal of tomorrow,

.*.*‘-..'-"--.--.'...'-.‘.-.'.-'-gij-l---l-l-"IlIIIIIIiIII‘-"l-..I.-‘iFIiII

Helpful Material for Your Training Program

@ A-B-C's of Aluminum

[fram mine to finished products)

® Aluminum Dala Book
[Aluminum Alloys and Mill Products)

Reynolds Aluminum is on the job
with literature and movies to help

ou with your personnel training
4 ’ P ® Aluminum Structural Design

prﬂgrum—ndd to your own knﬂw_ Ll Designing with Aluminum Extrusions

how. Listed at right is part of the @ Fastening Methads for Aluminum

@ Finishes for Aluminum

Reynelds Library of handbooks

and films. A complete index of all ® Forming Aluminum

@ Heat Treating Aluminum Alloys
technical literature and films on

@ Machining Aluminum Alloys
© Welding Aluminum

P Metols Weight Slide Rule

aluminum design and fabrication

is available on request.

And to instruct large groups of personnel

.« 10 put more interest in your troining

program . .. get these 16mm, color-sound
films from Reynolds Film Service,

¥ SHAPE OF THIMGS TO COME. Interest-
ing deseription of the aluminum exlrusion
process and the design opperiunities if
provides, Running hime 30 minules,

© TALE OF THE POWDERED PIG. Develop-
ments in aluminum powders and posles
including their application in proftective
ond decorolive coolings. Running time
221 minules.

© PIGS AND PROGRESS. The complete
story of aluminum from mine to finished
products. Covers all forms of aluminum.
Running time 2& minutes,

Write to Reynolds Metals Company, 2559 South Third Street, Lovisville 1, Kentucky
See “Mr. Peepers” every Sunday night, 7:30 EST and PST, NBC-TV; hear "Fibber McGee and Mally"” Tuesday night, 9:30 EST, NEC.

REYNOLDS

METALS

REYNOLDS ALUMINUM

™. Y., Indieator multi-purpose, 5520 ea.,
$366,199: =pare parts, 129 ea., $315,061;
tachometer Indicators, Z2B2 en., $27,124.

Lawson (o, The F, H., Evans & Whately
ats., Cincinnati 4, receptacles, 20,905 ea.,
16,173,

Lear, Ine., Grrand Raplds, actuntors, 396
e, $99.081 : controls, computers and data,
3,000 eqn,, 1,000 ea., 600,000,

LeBlond Machine Tool Co.. The K. k.,
Cincinnat] 8, lathe=s, 2 ea., 367,645,

Lee Electrie & Mfg. Co., 2506 Clearwater
St., L.os Angeles 39, rectifier, Lee part BB
2037-1, BOD ea., $46.400,

Leland Electrie Co., 1501 Webster St
Dayton, 75 VA Inverters, 1,036 ea.,
S448,083,

Lewla Engineering Co., Nougatuck, Conn.,
engine exhaust temperature indicators, 1,042
en,, $44,850,

Lewis KElectrical Mfg, Co., 15843 Wallton
Ave, N, Y. rectifier & charger, 144 ea..
SG1,630.

Linecoln Engineering Co., 570 XNatural
Bridge Ave,, St Lonis, gresise haose, 20485
ea., $37,732,

Linde Ajfr Produeis Co., div, Union Car-
bide & Carbon Corp., 30 KEast 42nd St.,
N, Y. aecetvlene evlinder 5.000 ea., Freon
exlinder, 1,000 ea., Installation of valves,
1,000 ea,, $148.510,

Linde Alr Products Co., div. of Union
Carbide & Carbon Corp., 20 E. 42nd St.,
New York, torch-cutting, 1,500 ea., $34.935 ¢
liguid oxygen, 40,000,000 cu. ft., liquid nitro-
gen, 10000000 ewn. ft., lguid niteogen,
10,000,000 cu, ft., containers, 12 mo.. de-
liveries under maximum, 30 ea., $210,150,

Link Aviation. Tne.. Binghamton, N. Y.,
recoriders, asszsemblies, automatic standard-
jzntion, 300 ea., $56.995.

Lockheed Alfrernft Corp., Burbank, Calif,,
kits, FS0/SB-71, 39 pa.. kits FRO/BR-T? 974
éa., kits, FEO/SEB-85, Oh en.. kits, 50 /201-
118, 76 ea., $45,969.

Lyecoming-Spencer div.,, Aveo Mfe, Co,
Willlamsport, Pa., exhaust riser assembly,
3,000 ea., $101,250.

Magnaflux Corp., 5900 Xorthwest Hich-
way, Chicago, kit, 1,569, £59.631.

Masland and Sons, ©. H., Carlisle, Pa.,
E;II.FFHH protective covers, 4,100 ea., %£151.-
Fr ¥

Massillon-Cleveland-Akron Sign Co., The,
81 1st St., S. W., Massillon, Ohlo, line lead-
tow target, 30,000 ea,, $152.700.

MoColpin-Christie Corp., Ltd., 3410 W,
67th St., T.os Angeles, rectifiers, 68 en.,

56,510,

Mechanienal Applinnes Co,, 810 W. Ohio
St., Chicago, spring cable tension, 600 ea.,
shroud brake, 850 ea., pin-positioner, |00
ed., Sstud-mtg., 2120 ea., cable assembly-
power, 2,000 ea., $48,031.

Mercury FEleetronico Co.. Box 450, Red
Bank, N. 1., voltage divider, data, mainte-
nance spare parts, 988 ea., $45.852,

Afiiburn, Inc., Alexander, 1231-45 Ridgely
5t., Baltimore, regulator-oxygen, 65 ea.,
torch-cutting, 716 ena., $831,187.

Mills Mfg. Corp.., 6689 BHroadwavy, N. Y..
parachute, 10,760 en., $R810.687.

Minneapolis-Honeywell Hegulator Co.,
2600 Ridgewny Rd.. Minneapolls, com-
ponents, spare parts, $3,.000,000,

Mitchell Camera Corp., 666 West Harvard
St, Glendale 4, Calif., spare parts, $30,066 ;
chronograph camers, 11 ea, CMY-5 16mm
cameras, 26 ea., $312.,745.

Norse Instrument Co., The, 21 Clinton St.
Hudson, Ohio, printer-A-17, 69 ea., printer-
A-18, 135 ea., printer-A- 14A, 250 ea., timer-
C-1B, 507 en., spare parts & data, $456,160,

Mosler Company, K. C., 18 W. Monument
Ave,, Dayton, connect-alr hose, 7,500 ea.,
coupling assemply, 33,000 ea., $80,670.

Motoroln, Ine.,, 4545 W. Aupgust Blvd.,
Chicago b1, transecelvers, radio VHF, 48 ea.,
$L8,T86.

Nenmade Products Corp., 330 West 42nd
St., N. Y., rewinders, $36.688.

New York Alr Brake Co., The, 420 Lex-
ington Ave,, N. Y., 17, parts for hydraulic
valves, $32,481.

North Electrie Co., 501 5. Market St,
Gallon, Ohlo, telephone equipment, 102 ea.,
2,953,924,

Northport Corp., 148-06 Cross Island
Parkway, Whitestone, L. I, N. Y., surplus
material, $96,820,
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2140 Westwood Blvd.
Los Angeles 25, Calif.
Arizona 9-2202

10 S. Union SL. 1016 Fishar Building
Bay Shora, N. Y. Detroit 2, Michigan
Bay Shore 6161 Trinity 4-3580

127 Crosby Avanue 1619 Seevers Avenun
Kenmore, New York Dallas, Texas
Riverside 5186 Woodlawn 1676

426 Transportation Bidg. 217 Ninth Ave., North

Cincinnati 15, Ohio Saattla 9, Washington
Garfield 0612 SEneca 4948
; 267 E. Paces Ferry
TE{::!:I;EhI ELthmimmmmmu &M' il:.ﬁ Atlanta,
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EMC = CYCLOHM

FRACTIONAL H.P. MOTORS

38

Universal and Direct Current
1/1000 te 1/2 h.p.

Shaded Pole

1/2000 to 1/15 H.P.

Iinduction Types

1/1400 10 1/4 h.p.

Eslp [nlm

e by
i B Beind TR

Ft'iur i
G

EMC and CYCLOHM fractional H.P.
motors, available with or without
gear units, permit a wide range of
use and versatility to meet your small
motor requirements.

EMC model 100 (illustrated) is specif-
ically designed for aircraft applica-
tions rated from 1/13 to 1/100 H.P.

Check the partial list of applica-
tions below, and write for our catalog
and full information. Write today!

%ﬂ! EMC AND CYCLOHM FOR

THESE AND SIMILAR APPLICATIONS

Autopilot Systems Cabin Supercharger
shut-off Yalves Wing Flaps
Master Direction Trim Tabs

Indicalor Rudders
Air Distribution Ailerons

System Elevators
Cowl Flaps Bomb Releases
Cabin Air Blowers Gun Charging Motar
Landing Gears And many maore.

Dept. A

HOWARD INDUSTRIES, INC.

RACINE, WISCONSIN
DIVISIONS:

“M( ELECTRIC MOTOR CORP.
(L CYCLOHM MOTOR CORP.

HOWARD

Suclenr Insiroment & Chemicol Corp,
Chicago, =urvey meters, 20M) eft.,, 267 805,

Ohin Hoist X Mfg, Co, ' 0, LHox 1704,
CMeveland &6, electeic holgl 1 ton, 60 en,, data,
etil, eospnimeasrelal hinndbaonks 245 pa,, S35 424,

CHly e Kadio & Television, Ine, D000
d5th Avie,, Tamge T=lhiind Oy 1, SUCRR-H5:E, 574,
radio set, hi vu,, SU'IE=aF0, AM/UIRLY-1, B
eil., 389G a0,

Pascrthiminy e Gun YWorks, 1221 South Gerand
Ave,, Los Anfreles 15, ill=pensger, radliozonde,
tvpe MA-1, 36,500,

Puckaging Industries Litd., Ine., 50 {hureh
S, Montoe'sle, N, J1, muiehineg, heat sealing,
Selck e, S240. 08,

Parker Applianee Co,, 17320 Luclid Ave.,

vl in, Vitlvie mEsuiTil ] s mnil ilmbn,
'?.-I:ITT!II

erfection Stove o, T600F  Platt St
Cleveland, maintenance data, 325 855,

Peemutil Co., The, 230 YW, 42nd St., Niw
York, kit assembly, 2X5080 ea., 344,563,

| REEETAT "ravloeis, LhO = VY AN e CrOr.,
chaid M, Miles LHal.,, Dlediord, {Yhio, =pare
parts, F254. 652,

PPhila,. div.,, The Yale & Towne Mfe, o,
| 1ok JRandeseeayv = |t HElvid & Halidlvman A Vi,
Frhiladelphia 15, holst, elecirie, 43 en., halst,
clectrie, 19 en,, $27.700

Photostat Corp,, 300 State St., Rochestor,
=631 jlem= of photographic  equipment,
¥ 30 d3,

Pioneer Paranchute Co,, Ine,, 165 Forest
St Alanchester, Conn, canopy assembly,
| 200y g, ST1.00400 0040,

Fopper Equipment Co,, Moatawan, X, ..,
legreasers, 40 ea,., I58 N21.

Fortinhle  Elecotreie Tools, Ine., 320 W
=altl 5L, Chicago, phase inverters, 3,641 aa.,
+ L. 822,501,

'riessed Steel Tank Co,, 1445 =, B6th S,
Milwauke:, oh'orine cyiimler f B0 e,
Freon oy ‘nder, 5000 eén., installation of
valves, H.500 ea,. X166, 000

Propeller divislon, Curtizz-Wright Caorp,,
| I'll']:l-'”l.'r' :1."-."‘-!'.'||.I-I||I'."-_ |I|-!l_||"| ("B d=-0"41d
Soal=21C4=0, 10 eon,, blade & cuff nssemhblies,
/N 143134, 60 ef., hill of materials,
2 1hd,

Hadiant Mfg., Corp.. 2627 W. Roosevell
[, Chicago, tow target=, 10,500 ep,, F229
ha® , projection boxes, $45.022: miscellane-
ous parts, 349,377,

KHadio & Television div., Svivania Electric
Products, Ine, 254 Rano St Buffalo 7.
. Y., radio receiver, radio ransmitter
[RAEE Junetion box, S50, 000,

Handall Mig. Ime, M. Y., degprensers, 202
ek, w103, 1943,

Relinnee Mfg, Co., Ime,, 212 W, Monroe
=1., UChleago, cushion para. seat, 350 ea.,
cushion pari. bick, 320 ea., para. assembly

HAM STANDARD’S

Hamilton Standard’s new plant at Bradley
Field, Windsor Locks, Conn,, has gone into
full production after its move from Fast
Hartford, Conn, Factory is turning out a
large range of parts for Air Force and Navy
planes.  Production schedule in  500,000-
sq. It Factory includes propellers, jet engine
fiuel controls and starters, cockpit cooling

pilot typees, O30 0., para. assenibly pilol

type, 175 en,, para, azzembly bnek sbyle,
Pl en,, ¥1,182.5640]1 ; canopy-personnel res-
i parichute, Jai o en,, cushion hssembly
[t EARchute Sent, 343 e, V07,0260,

BEorgvun el Avintion Coerp.,  Favrmingd:ils
oo Lo N Yoo mineuverine stabilizer, 3462 411

Hevoere Copper & Brass, Ine., o831 W,
Juelferz=on Ave., Detroit, brass rod and bar,
166 600 1h.,, 876 355,

Kobbinsg & Myers, Ine.,, 1345 Lagomli
Ave, Springlield, Ohloe, holst, electric cuable,
18 e, holst, electrie wire, 40 e, 545,915,

Hoth Ofiee Fguipment Co., The, 115 1L
Third St, Dayton, chaly, 9,150 ea,, $132,417,

=avon rafting Egoipment Co., Bavway
Terminnl Bildg, ZF14, Elizabeth, X, J., draft-
Ing tables, 873 en,, $54,0886,

mehntting & Co., Ine,, 31th & keiariey Sts.
N, B Washington, Ib, C., radio receivers,
44,642 ; components, 4,700 en,, E987.620,

mcintillad Muaepneto div., Bendix Aviation
Carg,, sitdney, N, Y., spare parts, $64 9540,

seiflrent=Elstmd Machinery Co., The, ay
Lon, primcders, 10 en,, 146,741,

Selhby Shoe Coo, The, Portsmonth, Chio,
hielniets, 4,353 e, cover lems, 13,367 en.,
plile :|..-.--|-|||:|1|.:I-'. oo 1A e, Visor-mechanismn,
180 en., binding-shell, 4,730 oa., pad as-
gembly, 4,730 ea., sling assembly, T80 0.,
spring-visor, 4.540 ea,., 201,102,

Setehell-Carison, I, N Birieeliton,
Minn., radio receiver, $85,775%

sevymonr Wollus & Co., 1200 5, 85th S, 5t
Laonig 4, Mo, insulation blanket, 47,880
sif, yil,, $94,448

milorsky Aleeraft div., United Ajeeoraft
Corp,, Bridgeport 1, Conn,, speclal tools, RS
e, BN o,

simmon Brothers, Ioe., $0-25 Starr Ave,,
L1, X, Y. provessing equipment, 159 each.,
2217.31%,

sirchle  Fingerprint  Laboratories, 5234
Chestnut st., Philadelphin, camers, spire
parts, liternture, 663 ex,, 374,645,

skinner Poarifler «iv,, Boepdix Aviation
Corp., 1a00 Twombly, Detrolt, spare parts,
FAb, 200

sprague Eng. & Siles Corp., 1144 W,
1aath 5t.,. Gardena, Cplif., test-stand, D-5,
text-stand, D=6, 161 en., 66 ea., 3855004,

m, &, Co,, 830 Humbaldt St., Braoklvn,
Kit-weliling portable, 1498 en,. rerulator-
oyiinder, 986 en., torch-welding, 1,280 ea.,
s 56240,

Stmmford Elecironies o, B9 Southfleld
Ave, Stamford, Conn,, slgnal generators,
96 ea., $45,398,

=un Hay Phote Co,, Ine, 309 Lafavette
ml, N Y., 12, enlarger, related equipment,
instrument book, mig's dwegs, spare parts,
260 en., $124,017.

P i
- : v

NEW QUARTERS

and air conditioning units and  hydranlic
pumps, Plant is under threeshift operation
and employs about 6,000, Move here from
old site took three months, involved more
than 1,400 trips with loads ranging as high
as 40 tons, Helicopter landing circle (right)
allows close-proximity letdown for Sikorsky
copter that United Aircraft Corp. operates.
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They de;:en on welds made on Sciaky Spot and Seam Welders

Over 90% of all aircraft welding to military

specifications is done on Sciaky Machines.
The preference for Sciaky Machines is the
BEST PROOF of the quality of Sciaky Equipment.

""See Sciaky for Quality”

— ]

ARY

4915 West 67th Street, Chicage 3B, lllinois
Planfs of

CHICAGO +« LONDON + PARIS
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85 A] of all aircraft pressure cabins are sealed with a @ sealer

AIRCRAFT MANUFACTURERS

USING @ SEALERS

BOEIMG—B-50, B-47—EC 750
CHAMCE YOUGHT—Corsair, Cutlass—EC B37

CONSOLIDATED VULTEE—Convair 340, B-36—
EC 750

DOUGLAS—DC-6B, C-124, Skyshark—EC 801
FAIRCHILD—C-119—EC 750
GRUMMAMN—F-9.F—EC 750
LOCKHEED—Constellotion—EC B0O

GLENM L. MARTIN—Martin 404—EC 801
McDONMELL—Banshee—EC 795

NMORTH AMERICAMN—F-854, B-45—EC 801
NMORTHROP—F-89—EC BO1
REPUBLIC—F-84—EC 1113

FOR MORE INFORMATION ON 3M PRESSURE CABIN
SEALANTS, AND FOR 3M BOOKLET ON ALL AD-
HESIVES, COATINGS AND SEALERS, WRITE 3M,
DEPT. 1111 411 PIQUETTE AVENUE, DETROIT 2.

You'll ind famous 3M sealers on 85%

ol all aireraft pressure
cabins, That's real proof of 3M qlmhl} T

Among the great variety of 3M pressure cabin sealers. each manu-
facturer will find the right product for his particular structural
and operational needs. Whether the sealing problem be altitude,
speed, weizght, stress or cost—or a combination of these—3M has
a sealer r-tl"lnwﬂn-:] to meet it. Most of these sealers supply high
resistance to thermal shock and cold flow, and give a high degree
of adhesion with negligible shrinkage.

What's your sealing problem? Why not let your 3M salesman
lw!p vou select the sealer that fits your requirements to a “t7
Let him also show you the many uthrr 3M adhesives, coatings
and sealers that are so popular in the aireraft industry . . ]lrmhmtn
developed F[If‘i'iﬁﬁi’l“}' for vour nEFr].-a.‘

ADHESIVES - CUAHHGS SEALERS

MINNESOTA MINING AND MANUFACTURING COMPANY

ADHESIVES AND COATINGS DIVISION . 411 PIQUETTE AVE., DETROIT 2, MICH.
GENERAL OFFICES: ST.PAUL & o EXPORT: 270 PARK AVE, NEW YORK 17 » [N CANADA: LONDON

AVIONICS

New Filter Slices Air Waves Finer

® (ollins
more channels available.

device makes

® Mechanical unit solves
this electronic problem.

By Philip Klass

A mechanical engineer frequently
turns to electronics to help him solve
his problems but 1t's stldnm that the
communications engineer calls on me-
chanical devices to solve his problems.
However, a new mechamical flter de-
veloped by Collins Radio for inter-
mediate fl’f.!.]llf.l'lt}’ (IF) radio circuits
appears to reverse the picture.

The purpose of a hlter is to pass cer-

tain selected frequencies and reject all
others. The new mechanical flter will
allow the communications engineer to
squecze more channels into the already
crowded radio spectrum by spacing
them more closelv in his transmitter.
It will also allow him to design radio
receivers capable of rejecting unwanted
adjacent channels.
» Industry Interest—There's lots of in-
dustry interest in the new Collins filter.
Bendix, RCA, Lear, Bell Laboratories,
and Pan American Airways are reported
to have purchased filters for experi-
mentation, Collins has shown its con-
fidence by using the mechanical filter
in its new 144-channel Model 618§
high frequency airborne transcever.

Collins thinks the mechanical filter
will be extremely useful in single-side-
hand (SSB) communications equipment
which some airlines are cantiously eye-
mg as a possible solution to the ‘pn:'rh-
lem of finding more radio channels in
the crowded spectrum.

Here's what makes the mechanical
hiter so attractive:

e More selective. The mechanical filter
has the nearlv ideal rectangular shaped
characteristics needed for  selectivity
when adjacent voice communications
channels are very closely spaced.

¢ Smaller. Tn the 100-to-500-ke. region,
Collins savs its mechanical filter is
smaller than any of the IF transformers
normally used. And one mechanical
filter replaces several transformers.

® Low loss. Present production design
units have losses below 26 db., and ex-
perimental work indicates that these
can be cut to below 10 db. in the
future.

e Fixed characteristics. Omnce the me-
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Brass cover

Bias magnet Resonafor discs

Input \‘x

Coupling wires

Biasing magnet.

Driving wire*”

owry . -

ln‘put coil

".
T,

T

Disk resonator Qutput coil

BASIC OPERATING PRINCIPLES of new filter are illustrated by schematic.

chanical filter 1s constructed, its fre-
quency characteristics are permanent
and it needs no timming, Collins says.
The units are hermetically sealed so that
coil aging and humidity, both of which
afflict IF transformers, are no problem
for the mechanical filter, according to
Collins,
» How It Operates—The Collins flter
converts its input signal into a mechani-
cal vibration, then damps out unwanted
vibration frequencies, and converts the
passed vibrations into an electrical out-
put signal of the corresponding fre-
quency.

The filter consists of eight nickel-
iron alloy disks, two of which function
only as end supports for the six center

resonators.  All eight disks are con-
nected to each other by means of three
coupling wires welded to each disk. A
nickel driving wire is attached to the
second disk, and another to the sev-
enth disk (first and last of the resonator
disk). One driving wire “floats” inside
the input coil; the other inside the
output coil.

When a signal is applied to the
input coil, its magnetic ficld causes the
nickel driving wire to expand and con-
tract (due to magnetostrictive effect)
setting up longitudinal  vibrations.
These are transmitted to the input-end
resonator disk, and on to the other
resonator disks through the coupling
wires which act as springs. At the out-

q
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ALLEN AIRCRAET
for Dependubiht?

DROP TANK VALVYE
Sealing or Non-Sealing

A

OXYGEN COUPLER
AN 6009-2ZA or IB

PRESSURE RELIEF YALVE
Line Mounted

SELF-LOCKING DRAIN YALVE
Straight or Pipe Threads

Allen offers complete
engineering, designing
and production facilities
for custom engineered
fuel system components.
Contact us or one of our
authorized representa-
tives today with your
special requirements
and specifications.

WEST COAST: The Thorson Co.
Los Angeles, Calif.

SOUTHWEST: Adeco Industries
Ft. Worth, Texas & Tulsa, Okla.

MOUNTAIN: Fred Pease
Phoenix, Ariz. & Denver, Colo.

’%‘%ﬁ o= mﬂ‘
4%# {rc
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Phone 7533

Ohio
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FREQUEMNCY ™ K|LOCYCLES

COLLINS mechanical
band-pass charactenistics.

flter has desirable

put end, vibration of the drving wire
mdnces an electrical current in ”ll._ oLt-
put coil by the reverse process.  Small
permanent magnets near the mput and
output coils serve to establish a biasing
magnetic held.

Small mica condensers are shunted
across the mput and output coils to
provide a low-Q resonant arcut.  In-
put and output coil impedance is 6,500
ohms. wlhich allows the flter to be
directly connected to vacuum tube plate
and grid circnits,  The complete flter
15 housed m a hermetically sealed brass
case whose size s about 1 x 1 x 3 1.

* Filter Charactenistics — The flters
which Collins 15 currently producing
have a center frequency of 455 ke
However Collins savs that mechanical
flters can be buwilt, and should show

| up favorably, for anv frequency in the

100-to-500-ke, region. Below 100 ke,
the hlter size gets objectionably big:
at higher fluluuulu the fabrication of
tiny elements becomes a problem.
Collins has built 1ts 455-ke. hlters
with a 6-db. bandwidth of 1 to 6 k.
on a laboratory basis. A 5-kc. band
width flter is now m pilot production
and Collins expects to be producing the
- and 6-ke. Other char-
acteristics of the pilot-production 455-
ke, hlter are:
e Peak to valley

ks =00n,

ratio: 3 db. m RAEE

| han-l |'L'x]h'|'inu'-nt:|] units have heen

built with 1.5-db. ratios).
e Insertion loss: 26 db. (which mav
eventually be improved by better cou-
pling hetween the coils and  driving
WITes).
¢ Overload input power: 0,035 watt.
e Time delav: ! to 1 malhsecond m
pass band. |
o (Iperating temperature range: 15C to
S0C  (without temperature compensa-
tion ),
& Nects
ments.
Collins subyjected the flter to vibra-

AN-E-19 vibration rn*qnin*-

PROBLEM : To prevent transportation
damage to packaged airplane engines.

SOLUTION :

1|""“==5

Isomode®* Shock Mounts.

No doubt vou've seen how power plants
are now protected in storage and tran-
sit, They're canned, An outstanding ex-
ample of good package engineering, this
method required mounting of engines
to puard them againat shock and vibra-
tion in shipment,

The illustrated Isomode Shock Mount
wiag developed for this job, It was engi-
neered to combine high load capacity
with high deflection capacity in order
to provide hoth good absorption of shock
and dependable support., With these
mounts, engines are protected from
damage while in cans. In erates. Loo,

While this mount iz a special case of
vibration engineering, it shows what it
takes to deal effectively with vibration
problems —namely, a company that has
n good record for solving problems in
isolation, control, reproduction, detec-
tion and measurement of wvibration,
Write us. Bulletins available.

*Repg. U.S. Fat, Q.

The widely used Pedestal MB ' i
Mounts, too, are produced by .. I'}

:&H ..-'“l,'x
TP
!
THE - ""‘“

MANUFACTURING EI] MPANY, Inc.

1067 State Street, New Haven 11, Conn.
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tum an the 10-ko-35-cps.
passing a 455-ke. carner
hlter to a low-frequeney recever, Amy
vibratiom-mmcduneod  nuxdobibion wonld
then show up at the recenver, but none
dhid, Collins reports l'ests of hlter
characteristics before and after the vi-
]:E:!Ij::lu tosty i) 1']|:1|=:_f|. ﬂlu
b vibration.
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Easy to Produce,

n 3 v .
Easy to Service

Ford Instroment Co.  (division  of
sperry Corp.) uses an interesting tech-
nue m packagmg the
poments for an amreraft computer which
it builds for the Navv, The Ford pro-
cedure simplifics its own manmufachir:
and assembly and the Navv's muanite-
nance and replacement problems.

Sub-assemblics  are  constructed  on
pre-punched standard  terminal boards,
I|||"l "-]|i|i]]|l1'i."w- '-.'I.'|[|F||:r ||||:| "1I'||[||:_[|_I'|” I'P]':l
crations and j}u[mh cach hoard to be
completelv wired before  installation,
Onece the termmal board is wired, it is
serewed to an Leshaped chassis.

IVIONICS  COM-

Tube sockets and a guick-disconnect |

¥ N

INSTALLED with other sub-assemblies.
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¢ wlhile
throuegh the

‘Vorth American’s F-86-D
Sabrejet is a most formidable
interceptor in the hands of Air
Force pilots noted for spring steel
minds, infinite skill, and ingenu-
ity. The General Electric jet
engine gets a big power boost
through the use of an afterburner.
The performance and agility
of this substratosphere fighter
hinges on the ability of a tiny
4-pound pump to unfailingly de-
liver a large volume of fuel under
extremely high pressure. A Car-
ter designed pump does this job.

v fuel tank relief valves

m.

e .

'1- I

J .|_|.-"r -l'""-r' .

r*‘l.. _c. cnnnn I_:ﬂlll! r’*
PR Qﬁﬂ F{ﬂ,ngr Guk} Aﬂ'hﬁn. Fmdnngl: fornic 1,

| Carter pumps give

DOUGLAS D-558-2. Once this plane
drops from the belly of its mmher~
ship, the herculean task of supplying
fuel and liquid oxygen to the four
ravenous rocket engines is entrusted
to Carter turbine-driven centrifugal
pumps,

AERIAL GAS STATION. One of the
problems of intercontinental flight

was solved when in-flight refueling
wias proved practical and safe.
Carter designed and manufactured
pumps assure the successful transfer
of fuel from the aerial tankers to
many of today's aircraft.

OTHER CARTER ACHIEVEMENTS

The Carter trademark is increasingly significant where special-purpose
fuel valves are demanded. Typical developments are:
pressure fueling adapters

fuel pressure limiters
fuel flow limiters.

Carter ingenvity and experience are available to you in the design,
development, and manufacture of fuel-handling components.




Fairchild Aircraft Company “(-119" — Gibson
produdng Complete Empennage, Doors, (argo
Floors, and Ailerons

- :

Wright Aeronoutical “J-65 Sopphire Jel Engine"
Gibson producing Combustion Chamber
ond Shield Assembly

Chase Aircraft Co. "(-123" = Gibson will pro-
duce Complete Empennoge and Ailerons

Chonee Yought Aircraft “FTU-3  Cutloss”
Gibson fo produce Toil Cone ond Stinger

Gibson offers completely
staffed, completely equipped
aircraft manufacturing
division.

Write for fact-filled brochure

on Gibson facilities and
capacity.

ifﬁ..r /7 REFRIGERATOR CO.

GREENVILLE, MICHIGAN

type connector shp underneath and are
quickly secured to the chassis shelf.
Tubes and transformers are added and
the transtormer taps soldered. ‘The chas-
sis 15 then ready to join other sub-as-
sembly chassis on the mam assembly.

Individual chassis are mounted on
the leg of a T-shaped frame by sliding
them between the rails and !l,lghttnjng
a jack screw which secures the chassis.
The female connector on the chassis
mates with a male connector on the
T-frame. The T-frame itself fits inside
of a case which can be filled with inert
gas or can be pressurized up to 20 psi,

'E-E FILTER CENTER :rl

* RCA To Build Hughes Fire Control—
The USAF i ﬁr.'ttihg up the Radio
Corp. of America as a second source to
build the Hughes Aircraft fire control
svstems used on current crop of inter-

ceptors (1-94C, F-86D, F-89D). Navy

| also is reported to be eyeing RCA as a

sccond source for its Westinghouse in-
terceptor fire control system.

> Assist For Radar Designers—Ceneral
Flectric has developed a circular slide
riule to make it easy to determine the
maximum  range of pulse-type radar
when major system design parameters
are known. The GE device saves the
tedious calculation invelving exponen-
tial powers of seven variables (pulse
duration, repetition rate, peak power,
antenna gain, wavelength, receiver sen-
sitivity and target size). The 8§-in.
plastic rule should be useful in deter-
minmg the effect of a change in one or
more syvstem varables on radar per-
formance. Reverse side of the slide rule
contains other scales, including one for

calculating antenna gain. The new rule
may be purchased for $7.50 from Gen-
cral Electric, Commercial and Govt.
Fqup. Dept., Electronics Park, Syra-
cuse, IV, X,

> New Collins Course Indicator—Col-
lins Radio is flight-testing a new 3-in.-
dia. course indicator as a possible re-
placement for the larger (5-in.) indi-
cator now used in its Integrated Fhight
System.  Course indicator gives
graphic presentation of plane’s position
relative to ommirange or ILS locahzer
beam.

» New Technical Bulletins:

e Specialty  transtormers  for avionics
cquipment are described in recent
brochure published by Goslin Electric
& Mig. Co. The publication lists cus-
tom-cngineered transtormers for radar,
gvros, or communications equipment in
cither open-frame or hermetically sealed
types which meet military specifications.
(Dept. AT, 2121 West Olive St., Bur-
bank, Calif.)

e Stabilized quartz crystals for com-
munications equipment and other apph-
cations are described 1 a new catalog
issued by James Knights Co., Sandwich,
[1l. More than 45 different crvstals are
listed.

e Mica dielectric capacitors of the trans-
mitter tvpe which meet JAN-C-5 are de-
scribed in catalog No. 31 now available
from Sprague FElectnie Co. (317
Marshall St:;, North Adams, Mass.)

® Airborne and ground telemetering
cquipment, including plotting and tabu-
lating devices, are described in a four-
page brochure by the Apphed Secience
Corp. of Princeton. Building block ac-
cessories which can be assembled into a
svstemn to meet mmdividual requirements

are listed. (P. O. Box 44. Princeton,
N. J.)

REDIFON BUILDS COMET SIMULATOR

Britain's activities in the Hight simulator
field, as evidenced by this Comet jet liner
unit, have gotten a big boost from a $3-
million order by the Canadian Government

to build F-86 Sabre trainers. The order goes
to Redifon, Ltd. which previonsly built a
Bocing Stratocruiser simulator, under license

to Cllﬁihﬁr‘}\'rigll‘l‘. for BOAC.
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...to Engineers
and Scientists

You can now fill vital positions
in our guided missile projects

Chance Vought Aircraft, a supplier of high
performance Navy aircraft for 35 years, is
presently engaged in highly classified work
on guided missiles under Navy contract.
These missiles are in restricted production for
intensive experimental use. They are flying
and their performance has been excellent.

Engineering and scientific personnel with
backgrounds in Aerodynamics or Electronics
will find exceptional opportunities for em-
ployment on these interesting projects. Open-
ings are available to personnel with Ph.D. and
M.5. degrees, or B.5. degrees with related
missile experience.

For further information write Engineering Per-
sonnel Section, Chance VYought Aircraft,
P. O, Box 5907, Dallas, Texas,

— - ﬁ} r e
= S=—=\| CHANCE [0
—— e
il =

CHANCE VOUGHT AIRCRAFT

Division of United Aircrafl Corporation

DALLAS, TEXAS

65
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Here is

North American’s
Challenge
To You

Frankly, working at North American
requires hard thinking and plenty of
vision. Because North American always
works in the future. Yet, if you are
interested in advanced thinking, if you'd
like to work on the planes that will
make tomorrow’s aviation history, you'll
like working at North American, North
American offers these extra benefits, too,

North American Extras—

Salaries commensurate with ability and
experience » Paid vacations = A grow-
ing organization « Complete employee
service program » Cost of living bo-
nuses » Six paid holidays a year » Fin-
est facilities and equipment » Excellent
opportunities for advancement = Group
mmsurance including family plan » Sick
leave time off » Transportation and
moving allowances *» Employees Credit
Union *» Educational refund program
* Low-cost group health (including
family) and accident and life insurance
e A company 24 years young,

Write Today

Please write us for complete informa-
tion on career opportunities at North
American. Include a summary of vour
education, background and experience.

CHECK THESE OPPORTUNITIES

r North American

Rerodynamicists
Stress Engineers
Rircraft Designers and Draftsmen

Specialists in all fields of
aircraft engineering

Recent engineering graduates

Engineers with skills adaptable to
aircraft engineering

bb

|
| II
= —— _:1':1

NORTH AMERICAN
AVIATION, INC,

Dept. 10, Engineering Personnel Office
Los Angeles International Airport
Los Angeles 45, Calif.; Columbus 16, Ohio

North Amerlcan Has Bullt Mare Airplanes
. Than Any Other Company In The World

| surhnes, domestic,

FINANCIAL

Carslor 1951
Ameriean P2 450
Fastvrn 3. 410
WA : 10,71
L Tnsitedd 14 047
Freunfl / Miad-2 "o tinant . L XV
L apital. o e e AR e 1,775
L ieaea 8 =a0inees I
Doiga. |, il
Noatiopal 2% 1]
M ort hiw ost 2.4l
Wostorn /il |13
Colamial. .. coeees (N A 104
Coatiantal , | 255
Norlhest, . Iis

CAB Estimate of Mail Ton-Miles

Mil Ton-Miles Flown
Fiscal Yeurs Ended June 3D:

1952 1854 1951 1452

4k, Bia | P4 I INL LT | S o
AR P i1.5 +h 4
11,524 14,458 2.5 14.1
2. T15 LA T i 5.3
| 2 444 3.2 1 3
L 2.0 39 .4 .
il e | J6, 7 LLE W
| &4 i 1 T aly, 4
| A5 |, 3 114 5 391
2 Sl ilN 15,0 bhi W
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1954 Increase Over:

CAB Expects Rise in Air Traffic

Although the prime purpose of the
Civil  Acronautics Board's October
1952 mail pav study 15 to establish an
mdicated level separating service and
subsidy rates for individual carriers, @
measure of the dHl’iLi]HfLEE erowth for
the carriers mvolved is an interesting by-
product of this studyv. And to |L|clgL by
the studv, CAB foresces a wide varia-
tion in rate of arowth for the various
comestic trunkhnes.

lo forecast future operations, even
for 4 lmmted penod, tor a single airline
15 a formidable task. To do so for all
mternational and lo-
cal service, 1s mdeed a courageous proj-
cet that verv few would dare attempt.
I'he Board, prodded by the Senate In-
terstate and Porcign Commerce Com-
mittee, has uthnnf:h;.-d to eshimate the
tuture tor all of the airlines in order to
ascertain the measure of subsidy be-
licved present i air mail pav,

* Lesser Scope—In its onginal and ox-
tensive report in this program released
under date of September 1951, the
Board study not only estimated future
levels of mail ton-miles and mail revenuce
but of all non-mail revenues as well.
These projections covered the peniod up
to and ncluding the 1953 hscal year.

In the current October 1952 rqmrt
the Board study is less bold and confines
the projections to mail ton-miles and
mail revenues only.,

Nevertheless, this estimate of mail
ton-miles is interesting as it may be pre-
sumed to indicate the Board's current
thinking as to the level of airline vol-
ume for future vears, The flow and
volume of mail i transportation r.h‘m
nels have frequently been regarded a
an ¢xcellent Emrhmgf.r of probable a
passenger business. (This was the Lu
SFOIC uf a number of erudite studies on

trafhie trends issued by the Board un-
der the guidance of 19, H. Crozier some
len years ago.)

Accordingly, if mail volume is to be
used as a reliable guide, the Board may
now be presumed ’fn expect that airline
trafhe will continue to show substantial
mcreases m the vears ahead. The accom-
panying table presents the mail ton-
miles projected for the mdividual do-
mestic trunk airlines, It can be seen
that individual increases for the hscal
vear to end June 30, 1954, over the
1951 hscal vear range from 15.6% to
151.0%.

Stated in comparison with fscal 1952,

the 1954 projections anticipate indi-
vidual gains ranging from 11.97¢ to
38%¢.
» Wide Varnations—Ihe  variations
among the separate carrier projections
are very wide and may be difficult to
justify.  I'or example, among the Big
I'our the rate of increase for United i3
expected to be 77.2% for hscal 1954
over fscal 1951 while TWA is pro-
jected to develop only a 25.8% increase.
Stated m terms of growth for hscal 1954
as compared with the 1952 fiscal year,
the same relative pattern continues. In
other words, for this penod United 15
expected to gain 25.3% to TWAS
14.1 %.

[t 15 noteworthy that Chicago &
Southiern is projected for only an ] 1.9%

cain for fiscal 1954 over 1952, the low-
est for the entire group. National, with
an cstimated gain of 38%, is the highest
for this purm[

The contrasts among the carriers op-
crating in the same general areas pro-
vide interesting case studies in them-
selves. l'or example, Eastern's projected
1954 gain of 334% over fiscal 1952
COmMparcs with 26.4% for Delta. 38%

AVIATION WEEK, Movember 3, 1952

for National, and 34.1%; for Capital.
All of these carriers are on service rates
for carrying the mail decreed by CAB
standards.

However only Eastern is to be paid
at the rate of 45 cents a ton-mile, while
the other three are to receive 53 cents a
ton-mile. While the Post Office Depart-
ment has indicated it 15 not discriminat-
ing between carriers, it is difficult to
believe that this condition will continue
indt:ﬁniti_l'p under L\lbtmg CIrCuIm-
stances. These vary ing rates of mail
compensation can prevail, however, un-
der the provisions of the bill 8.436
passed by the Senate last year. In the
meantime, these service rates do not

appear to have been detrimental to any |

of the carriers involved.

In any event, the Board’s projections
as to future mail ton volume denotes an
expectation of a continuing upsurge n
airline business,

It is interesting to observe that, n its
September 1951 projections of 1952
fiscal results, the study underestimated
the extent of the business upswing for
the airlines. Presumably, in its current
October 1952 report, an attempt is
being made to comrect this. Only time
will demonstrate the correctness of
these forecasts. Airline forecasting re-
mains a hazardous business.

—Selig  Altschul

YOU CAN'T TEAR

THIS FEATHERWEIGHT COATED FABRIC

..il5 VULCAN “COVERLIGHT”

Here's what you have been waiting for — a new and revolu-
tionary lightweight coated fabric for scores of industrial ap-

plications.

Vulcan's newly developed “COVERLIGHT” combines extreme-
Iy light weight (only 512 ounces per square yard) with excep-
tionally high resistance to tearing. Tensile strength also is

unusually high.

“COVERLIGHT" is especially useful in aircraft and aviation
applications, such as wing covers, engine covers, tail surface
covers, baggage tarpaulins, control surface seals, etc. It is used
as a protective covering for any kind of machinery, automotive
tarpaulins, light weight carrying cases, protective covering for

sports fields, etc.

““COVERLIGHT” is a nylon fabric, coated with synthetic rubber.
Get your sample of this "featherweight™ waterproof fabric that
is so tough you can't tear it. Also available in 613, 10, 12 and
14 ounce per square yard. Write for complete specifications

and samples.

VULCAN

i . . £ i
] *_-_ -
o 2 i z
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S8TH STREET AND FIRST mrm% E

o

RUBBER

Pltonuc.ts, INC. e,

Flight Test

Opportunities
f

o EXPERIENCED FLIGHT TEST
INSTRUMENTATION ENGINEERS

o FLIGHT TEST ENGINEERS
e FLIGHT TEST ANALYSTS

Dealing with

o GUIDED MISSILES

e AIRPLANE SYSTEMS
o AUTOPILOTS

The Missile and Control Equip-
ment Laboratory of North American
| Aviation has openings in 1ts flight
test organization to handle flight
testing of guided missiles and elec-
tronic control systems.

Excellent opportunities are of-
fered for experienced engineers and
analysts with airplane and guided
missile flight test and flight test in-
strumentation background.

Outstanding opportunities are
available on a long-range develop-
ment program on basic guided mis-
sile work,

* SALARIES COMMENSURATE WITH
TRAINING AND EXPERIENCE
 EXCELLENT WORKING CONDITIONS

* FINEST FACILITIES
AND EQUIPMENT

Write now.
Give complete resume of education,
background and experience.

NORTH AMERICAN
AVIATION, INC.

Engineering Personnel Department
Missile and Control Equipment
Laboratory

12214 LAKEWOOD BLVD.

DOWNEY, CALIFORNIA
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EQUIPMENT

EXPERIMENTAL fuel booster pump equipment at Hydro-Aire is part of . . .

New Setup to Test Air Accessories

Hydro-Aire’s new facility is designed to ‘“fabricate.

evaluate. qualify’ equipment for aviation firms.

William J. Coughlin

Burbank—New test and research fa-
cilities for fabrication, development and
qualihcation of aircraft accessories have
become available to the aviation industry
with the opening of Hydro-Aire, Inc.'s
new main plant here.

This new plant covers 78,000 sq. ft.

and will up production capacity 400%.
The engineering research laboratory,
expanded to 7,200 sq. ft., will test fuel,
hydraulic, pneumatic and electrical-me-
chanical aircraft accessory equipment.
The lab was nearing completion when
inspected recently by Aviation WEEE.
[t houses $500,000 worth of test equip-
ment, is staffed by 18 engineers, tech-
nicians and machinists.
» Temperature Extremes—"Given a pre-
liminary  design, the laboratory s
equipped to fabricate a prototype part,
evaluate the performance under condi-
tions simulating actual operation, and
to quality the unit according to cus-
tomer and military specifications,” says
0. A. Wright, chief design and research
engineer.

A liguid carbon-dioxide tank feeds a
refrigeration circuit to all sections of
the laboratory. This “dry ice” can be
bled from the main manifold in liquid
form and used through spray nozzles
for cooling such items as temperature
cabinets or condensers. A walk-in cold
chamber with a 100-sq. ft. working
area will take test temperatures down
as low as —104F. Smaller semi-portable

(3.

boxes will simulate altitudes up to
65,000 ft. One large chamber capable
of maintaining regulated temperatures
up to 6001 15 used tor high heat testing.
* F'uel Section Facilities—New equip-
ment now being installed will l}{:rlll;it
simulation of actual in-flight retueling
conditions.

Three basic How circuits are used to
test accessories in the fuel laboratory.
Components such as large gate valves
or surge flow valves are tested on a large
circuit with a vanable How up to 600
epm. and shutoff pressure of 100 psig.
This circuit consists of a single-stage
centrifugal pump with a vanable speed
drive, a 1,450 gal. reservoir, and a hot
and cold heat exchanger.

The second circutt, which mcludes a
two-stage centrifugal pump and a 200
gal. reservoir, is used for testing of
accessories as part of a complete system.
[t provides a variable flow up to 20U
gpm. with a shutoff pressure of 250
psig. It also 15 connected to a separate
fuel bench.

The third flow circuit 15 part of a
second fuel bench, which has a hand-
operated pump for leakage and low How
tests, and accommodates a flow of 70
gpm. and a shutoff pressure of 70 psig.

The test stands m the fuel area are
built to handle both submerged fuel
pumps and engine-driven pumps. The
test stands are connected to an altitude
system capable of a climb to a simu-
lated altitude of 30,000 ft. in one
minute.

» Pncumatics—One-third of the labora-
tory is set aside for the testing of pneu-
matically operated accessories. It con-
sists of a test room and an adjacent
compressor room. Heavy machinery m
the compressor room is capable of sup-
plying air at 1.5 lb. per sec. at 125 psig.
Other machinery will provide air at pres-
sures and Aows up to 3,000 psig. and 45
cfm. frec air. A gas-fired heater can heat
the air to 800F and the air also can be
centrifugally and chemically dried. This
supply of hot and cold air is piped mto
the test room to a system with several
outlets to allow for more than one test
s¢tup at a time.

» Other Check Work—Hydraulic test-
ing is done on a large test bench, which
includes a piston puxuft capable of
flows up to 25 gpm. and pressures up
to 5,000 psig.

[olectrical test sctup includes a power
supply with several d.c. generators (volt-
age adjustable from 10 to 32, and
capable of supplying 200 amp.). A
three-phase 10-kva. alternator can pro-
duce a.c. from 187 to 510 cps. at volt-
ages from 100 to 250, _

IPxciter on the vibration machinery
lias a capacity of 25 lb. through a fre-
quency range from 4 to 500 cps., 18 1b.
up to 1,000 cps. and a maximum fre-
quency of 70,000 cps. It thus will test
accessories in accordance with require-
ments of AF  Spec. 41065-B and
MIL-E-5272.

The research lab has its own machine
shop to reduce interference with pro-
duction taciliies.

The laboratory has recently acquired
a nine-trace recording oscillograph with
a carrier amplifier for recording tempera-
ture, pressure and electrical transients.

Ted Scott, head of the testing labora-
tories, hopes to add by the end of the
vear fuel resistance test equipment and
5 100-hp., 10,000-tpm. dynamometer
as well as salt sprav and humdity test
equipment,

Unit Tests Plane
Circuit Breakers

A portable tester for checking out
circuit breakers in aircraft is one of sev-
eral new pieces of equipment recently
announced by Greer Hydrauhes.

This new maodel, CBT-1, has been
ordered by A. V. Roe, Canada, Ltd., the
firm reports. It indicates how long a
circuit breaker takes to trip from an
over-load to protect the circuit. It will
test breakers rated up to 150 amp. at
28 v. d.c.

The equipment includes a voltmeter,
a dualscale ammeter (0-30 amp. and
0-150 amp.), negative input terminal
ports, 11 loading switches to try the
breaker, and a 1,000-sec. manual reset
timer.

» Accessories Kit—Greer also introduced
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Proven Accuracy for the
Aviation Industry .

Sier-Bath .
PRECISION GEARS

t-l

P

s
i

PROVEN BY TEST...

I

Tooth Form charts prove the ac-
curacy of Sier-Bath Aircraft Quality
Gears before they leave the plant.

| ... on the latest gear checking equip-
ment. Red Liner charts (left), Lead
Measuring charts and Involute
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Westinghouse J34
Jet Engine

11

Red Liner checks gears "in
| action"' — shews character,
| location and magnitude of six
| different possible errors.

LB B O O I B B BB

. . . in many of today's leading air-
craft. For example, Sier-Bath sup-
plies gear components for the famous
Westinghouse J34 Jet Engine . . .
which powers the two modern

McDonnell Aircraft Corporation
planes shown at left.

vl

——
—
ma

Founded 1905 Member A.G.M.A.

Sier-Bath cear and NP c0., Inc.

9262 Hudson Boulevard, North Bergen, N. J.

Also manufacturers of Screw and “Gearex’' Rotary Pumps,
and Flexible Gear Couplings
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to get
more
hours per
replacement
cet
PACKARD
the
preferred
wiring

of the
aviation
industry

gfG wuh FaYT, DFF

Packard Electric Division, General Malors Corporation
Warren, Chio
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AIRCRAFT CORPORATION

GEORGIA
DIVISION

MARIETTA,
GEORGIA

An Engineer’s Job

with LOCKHEED offers
special opportunities today

e It means opportunity to work in
a new division of a long-estab-
lished leader in the aircraft
industry;

@ It means working in pleasant
surroundings, associated with
outstanding leaders in his
chosen field, secure in the
knowledge that he is building a
better future;

e It means good living, modern
housing, healthful outdoor
recreation, good musiec, up-to-
date theatres, movies, radio,
television, sports events;

¢ It means tops in educational
facilities and cultural advan-
tages for his family.

At
LOCKHEED’S Georgia Division
at Marietta, Georgia

Only 8 miles from
Atlanta’s City Limits

EXPERIENCED ENGINEERS

are now finding their jobs bring-
ing them a new happiness, a new
sense of accomplishment, a NEW
LIFE.

Your job can bring you a '
more complete satisfaction.

CLIP and MAIL
TODAY!

Lockheed Employment Manager
5941 Peachtree St, N. E.

Atlanta, Ga., Dept. AW-11.

Please send full details on my
opportunities at LOCKHEED.

Name

Address

City & State

Type of Engineer

recently an accessories kit, EST-104, |

tor use with its JH 10600 aircraft starter
test stand, a prony brake stand winch
tests performance and clutch setting
(holding torque) of piston-engine start-
ers, with either 6- or 7-in. pads.

The new kit supplements this equip-
ment by permitting tests of actuators
and retraction motors, It includes:
¢ Adaptor ring to mate with retraction
motor and actuator mounting flanges. |
® Couplings to connect retraction
motors and actuator ontput driveshafts
with the test-stand jaw.

e Clamp extensions to accommmnodate
smaller motor bases.

e Two torquemeters with a range of
0-150 and 0-500 ft. b, (another torgue-
meter of 0-1,500-ft. Ib. capacity 15 al-
ready included).

e Tachometer gear reduction unit to be
used with dual-scale tachometer on the
stand when speeds higher than 150
rpm. arc used.

> Jet Starter Test—Greer also has an-
other test stand primarily designed for
checking out jet engine starters prior to
installation. The machine simulates
inertia loads imposed on the starter at
initial starting and up to jet engine
working speed. It can be used tor newly
overhauled Class E1 and E2 starters.
Flywheels on a rotating shatt provide
incrtia while power to the starter 15 sup-
plied by a built-in motor-generator. The
equipment mcludes all instrumentation
and controls for complete tests.

FFirst of the stands have been de-
livered to the Navy.

Compass-Swinger
Mounts on Belly |

Accuracy of } deg is claimed for a |
new pelorus or sighting device for flux
gate compass-swinging, designed and de-
veloped by the electronics engineering
section of Eastern Air Lines’ Communi-
cations dept. at Miami.

The device, which will fit inter-
changeably in the bellies of EAL’s

DC-4s, 4-0-4s, 1.-749s and L-1049s, 15
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M818 DIFFERENTIAL
PRESSURE SWITCH

SWM by Boeing

ETgineers for the Boeing B47

Muanufacturers like Boeing find Aerotec Pressure Switches built to
exacting specifications for aircraft such as the B47 Stratojet, where per-
formance qualifications are most demanding.

Now in production, Aerotec M-818 is vibration resistant up to 500
cps with 10 g's acceleration. It is capable of withstanding surge pressure of
120 psi., without change in setiting. Rated for 28 veolts DC, 3 amperes
inductive, up to 45,000 feet,

All M800 series Aerotec switches are available for use with nitric
acid, liguid oxygen, water, alcohol, octane and hydraulic fluids.

Thermix representatives, chosen for their engineering background
and years of experience in the aircraft industry are ready to serve you and
would welcome your inquiries.

AIRCRAFT REPRESENTATIVES

CLEVELAND 29, OHIO GREENWICH, CONN. ROSLYM HEIGHTS, L., N. Y. DAYTON 3,0HIO
Jay Enmgineering Co. John 5. Hammaond, Ine. John S. Hammaond, [ne. Jay Enginesring Co.

5313 Pearl Rd. 45 E. Putnam Ave. 25 Edwards 5t 1517 East 3rd Street
GLEMDALE, CAL. SEATTLE 1, WASH. WICHITA 17, KANSAS
Forsnas Engr. Ca. lohn E. Freeman & Assoe. John E. Freeman & Assoc.
1102 W. Glendale 1529 oih 5t 5401 E, Kellogg

Project Engineers

THE THERMIX CORPORATION

H, CONNECTICUT
Canodian Affiliates: T. €. CHOWN, LTD. GREENWICH, CO
|440 St. Catherine St. W., Montreal 25, Quebec « 583 Bay St., Toronto 5. Ontario

THE AEROTEC CORPORATION

AIRCRAFT DIVISION GREENWICH, CONNECTICUT

Designers and Manufacturers of Automatic Controls— Valves: Regulating, Relief
and Check lypes— Pressure Swilches: Gage, Altitude, Differential and Absolute
Types— Float Switches; Top, bottom or side mounted—Single, Dual, or Tandem.
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BOEING
AIRCRAFT

uses

MELETRON
B pressure actuated
e/ SWITCHES

on the Boeing B-52

MELETRON pressure
actuated switches pro-
vide automatic control

of any system by sen-
sing changes in pressure.

MELETRON co000007/0n

950 NORTH HIGHLAND AVENUE, LOS ANGELES 18, CALIFORNIA

J. M, WALTHEW CO., Boeing Field, Sealtle, THOMSON
ENGINEERING SERVICE, 70B Hemphill 51, Fart Warth
end 732 So. Breodway, Wichite, ROUSSEAU CONTROLS
Lid,, Mentreal Airport, Dorval, Canada. W. M. HICKS,
19-27 Bridge Plaza Nerth, Long Island City, New Yerk.
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accurately aligned with the fuselage
center line and is quickly attached with
anchor nuts. Maximum visual obstruc-
tion cansed by landing gear, wheel
doors, etc. is a 4-deg. sector. Height of
the attachment bracket s adjust-
able, making the instrument accessible
whether fastened to the low belly of
a 4-0-4 or high underside of a Connie.
Use of the pelorus for compass-
swinging 1s not new, but previous in-
stallations were mounted on top of the
aircraft. EAL found many drawbacks
to this method, including inaccuracy
due to the operator feeling insecure 1n
his precarious perch atop the plane.

| > What It Is—=The pclorus has the

qualities of being straightforward, sim-
ple and mexpensive. The azimuth dial
is a 10-in, drafting protractor calibrated
i f-in. increments through 360 deg.
Readings of § deg. may be interpolated.
The sight is a Mossberg 2M4-D, 4X
rnfle scope. A batterv-powered “wheat
grain’’ bulb in a pen-hight case illumi-
nates telescope reticle for night work.

» Putting it to Use—Installation of the
pelorus takes less than five minutes,
says EAL, and fool-proof alignment
chiminates possibility of personnel error.

After adjusting pelorus to his height,
the operator sights the instrument on
predetermined, easily-recognizable ob-
jects, all over one nautical mile distant,
The bearing of each object has been
determined by celestial azimuths and
caleulated to minutes of an arc.

The operator informs the cockpit of
the aircraft’s headings through various
connections of interphone system,

Fastern says, “The accuracy of head-
ing . . . of 3 deg. far exceeds the calibra-
tion limitation of the flux gate compass.”

Hot Air for Testing

A rig that heats high-pressure air or
other gases to be used in testing com-
ponents, has attracted the interest of
jct engime manufacturers, according to
the maker of the device, Thermal Re-
search & Engineering Corp.

The unit, gas or oil-iired, delivers air
at a temperature of about 1,200F; with
special modifications it has reached
1,600F at 135 psig., and the company
claims it can be made to go higher,
The heat exchanger is sold as a com-
plete package, including burner (with
or without controls).

The equipment comes in two ver-
sions—Model 1010 weighs 850 1Ib.,,
provides 750,000 Btu./hr.; Model 1030
weighs 2,300 1b., puts out 2,500,000
Btu./hr. The unmits use mnew high-
velocity burners, said to give extremely
high heat release in minimum combus-
tion space and provide products of com-
bustion at maximum velocities and
temperatures.

Thermal Research & Engineering

Corp., Conshohocken, Pa,
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Vickers Model AA31308-H
AN-62T9-8CD
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Pressure variation from cracking point to
maximum rated capacity of Vickers '.",r wa-Fort
Balanced Piston Reliof Valve is considerable
less than  permissible  under Specification
MIL-V-5523. Consequently less pressure dif-
ferential is required betiveen rr.-ffq;]!mh:y sefting
and unloading valve pressure.
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" AN-Q =388 FLUID TEMB  100° F.
6 GPM - 3000 PS! FULL FLOW (1j0%)
0% 0% 5

PRESSURE SETTING
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Curve showing extremely low internal leakage
r}f :'fr:."-:erﬁ T'wo-Port Balanced Piston Relicf
“alve,

Vickers Model AA-31304-H
ANG2T79-4C D

Vickers Model AA-31306-H
AN62T961)

These V/ICKER$
RELIEF VALVES

TWO PORT « BALANCED PISTON

Conform to
Specification MIL-V-5523

The Vickers Two-Port Balanced Piston Relief Valves illustrated here con-
form to Specification MI1L-V-53523, Their rated capacities (2, 5 and 9 gpm)
are greater than required by this Specification (1.5, 3.5 and 6 gpm re-
spectively).

The curves at the left illustrate two important characteristies of these
valves: (1) very low pressure variation from ecracking point to maximum
rated capacity. and (2) extremely low internal leakage (less than required
by Specilication MIL-V-5523). Smoother operation and greater accuracy
throughout a wide range of pressure adjustment are other significant
advantages. Operating pressure range 15 adjustable from 500 to 4500 psi
without parts change.

Thesze valves are also available in four-port models and can be provided
| I

with a vent control for unloading the system pressure. For further in-

formation about the complete line of Vickers Balanced Piston Relief
Valves write for new Bulletin A-5204,

‘Q“CKEIH Incorporated

DIVISION OF THE SPERRY CORPORATION
1462 0OAKMAN BLVD. = DETROIT 32, MICH.

4332

EXHBINIENRS ANI RUTLNERS OF L HYRRAULIER FUONIPMENT SINGE 1021
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OFF THE LINE | NEW%JM(%/IMJ

Trans World Airlines has run mto a

sticker at its engine test stands at Kan-
ke 4 1 sy FOR AIRCRAFT APPLICATIONS OF EVERY KIND

v. Exhaust gases from newly
crected jet engine test cells get sucked

mto the carburetor air intake of TWA's Now Manning, Maxwell & Moore makes available to you new
MODEL 10421 engines bemg run in and tested, Car- pressure switches in three basic designs. Regular production
burctor mir temperatures as high as units of these precision-built pressure switches conform strictly
155F are what have gwven the airline to aeronautical engineering performance standards and pass
trouble, the exacting specifications of the U.S.A.F. They are adaptable
to any aircraft application, and include special types for
Pacific Airmotive Corp. will overhaul individual needs.
and convert all of Pan American World

under a contract that runs to November
1953, the overhaul AZENCY announces.
The Burbank firm will modernize the
¢ngines from the TSB3G to the B6 |
configuration and do any work required
bv Pan Am’s detailed engine overhaul
| specihications.  PAC says 1t 15 the only
privately  owned maintenance  facility
cquipped to overhaul the Stratocruiser

ARO OXYGEN REGULATORS ,
Mee' MI Ail'(l'llﬂ' Req“iremenisl Aircraft curtain fading is a minor but

|
1' Airways (PAD) R4360-T5B50 engines — -
|
|

FOR JET ENGINE INSTALLATION

High static pressure gauge or dif-
ferential pressure switch . .. single
| pole, double throw.

MODEL 10422 , real source of annovance to many air- - - —
ARO Two.S ® GOt FI lines. Northwest 15 experimenting with
ﬂx}pg;ﬂjﬂ_;;;gel t; tﬂﬂlitl; rﬂ:ﬂ_ﬂ.ﬂumj; t;}}w a new product that purportedly re- FOR AIR FRAME INSTALLATION
ulators are precision-ma .

duces outside heat by refraction, pre-
vents fading, fireproofs the material and Low static pressure gauge or differen-
allows curtains to retain their “drape” tial pressure switch . . . single pole,
almost  indefimitely.  The product, double throw.

called “Ravlon,” is said to be aluminum
in vaporized form which condenses on
the curtain fabric to form a protective
coating. Producer is Minnesota Mining
and Nanufacturing Co. |

provide better performance . . . simplified
servicing,

All models are variants of a basic regulator,
Model 10409, and will give specified
performance on inlet pressures of 50-2000
p.s.i. These models cover all currently known
installation requirements. Models can
be furnished with output performance

according to Civil Aeronautics or Type A-11
specification.

FOR ROCKET INSTALLATION

ARO has modern facilities and years of know-
how in producing high-precision aircraft
products. Adequate facilities for servicing
oxygen equipment are as close as your
nearest phone. Write or call , , . The Aro

Fnvironmental test chambers for tem-
perature-humidity tests on aircraft and
other components have been standard-
izcd into five basic models by Tenney
Fngincering, Inc., 26 Ave. B, Newark 5,

Hermetically sealed high static pressure
gauge pressure switch . . . single pole,
double throw,

Equipment Corporation, Bryan, Ohio. N. J.

ARO

AIRCRAFT PRODUCTS

Vacuum Pumps, Oxygen Regulotors, Air and Oxygen
System Accessories

MODEL 10416 We welcome the opportunity to study your specific needs within

the field of aircraft pressure switch applications. We are fully
equipped to run exhaustive environmental and vibration tests
in complete accordance with the reguirements for modern
high-speed aircraft of every type. For prompt attention to your
inquiry, please write our Aircraft Engineering Department at
the address below.

HEATER PUMP-MOTOR | B

\ircraft combustion heaters are supplied I n nEssunE s“l'c"Es
fuel by this pump-motor combination, A nc l" p

Romee RG-9540, rated to deliver high

aromatic aviation gas at 35 gph. Discharge | o NN | A Product Of
pressure is uniform from sea level to 40,000 | ;%' MANNING, MAXWELL & MOORE, INC.
. altitude. eighs 3.4 1b. : a5 4 .
MODEL 10415 ft !I.tqltu::]qh Pump weighs . ..4.h mfl meas 3L AUK| 250 East Main Street, Stratford, Connecticut
ures 74 in. long. Romee division, Lear, Inc..
= ' , Elyria, Ohio, La . ——
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no adapters
needed

when you use RESISTOFLEX hose assemblies
with aluminum elbow fittings

B A Resistoflex hose assembly using integral elbow fittings is com= |
pletely interchangeable with the heavier combination of hose as-
sembly plus adapters, It can help you eliminate needless parts and
weight, Fewer threaded connections also reduce risk of leakage.

Machined from solid forgings of higher strength aluminum,
Resistoflex hose fittings resist vibration and fatigue, Their true bends
and smooth interior finish promote full flow with less turbulence
or pressure drop. Elbows are compact—fit into ‘hght spots with
ample wrench clearance.

See dimensional and test data in the Resistoflex
Aircraft Catalog —write and tell us how many
coples you want.

Engine Designers! Plan to use Resistoflex fit-
tings that now carry U.S.A.F. and “BuAER" approval

RESISTOFLEX ——

CORPORATION
Belleville 9, New Jersey

MEED TEFLON® or KEL-F2 with optimum properties? Then ask us also for bulletin on “FLUOROFLEX™ preducts
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NEW AVIATION
PRODUCTS

Microphoto of Koldwelded wire sechon.

Firms to Boost
Koldweld Process

lhe Koldweld process, a low-cost
method of welding nonferrous metals
with pressure alone, has received i1m-
petus from Utica Drop Forge & Tool
f_u:p

The firm has made arrangements with
Koldweld Corp. to dev Llr.‘.ip and "1111:!!]]1'
tools for the process. The plans envision
development and sale of large pmdtw
tion machines, as well as hand tools al-
ready developed by Utica.

Koldweld Curp 15 the onlv licensee
in the U. S. The process 1s owned by
General Electric Co., Ltd., England (no
relation to the American ﬁrm It was
brought here two years ago by Kold-
ur_lda president, William Dubilier, a
founder of Cornell-Dubilier Corp.

At present, parts are cold-pressure-
welded by speci: al hand pliers. Ut]E‘:l £X-
pects to lighten and streamline the now
EllmhcrbnmL tool for evervdav use by
workers and homeowners. hnldm]duw
alreadv has been used in the mrr:nft
industry by Piper Aircraft for joining
two sections of a metal fuel tank. Kold-
weld and Utica are now investigating
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INFORMATION
ON POSITIONS AT
NORTHROP

Northrop Aircraft, Inc. is engaged

in vitally important projects in
scientific and engineering
development, in addition to aircraft
production. The program is
diversified, interesting and long-
range. Exceptional opportunities
await qualified individuals.

The most responsible positions
will go to top-caliber engineers
and scientists. However, a number
of excellent positions exist for
capable, but less experienced,
engineers. Some examples of the

types of positions now open are:

BOUNDARY LAYER

RESEARCH SCIENTISTS...
ELECTRONIC PROJECT ENGINEERS...
ELECTRONIC INSTRUMENTATION
ENGINEERS,. .

FLIGHT-TEST ENGINEERS..,
THERMODYNAMICISTS. ..

SERVO-MECHANISTS...

ON GUARD |
Guardians of the upper reaches of the Western Air
DESIGNERS... Defense Command are the men of the 84th Squadron,
at Hamilton Air Force Base. The 84th flies the U. S.
Alr Forces new all-weather interceptors
fast, deadly Northrop F-89 Scorpions.

ELECTRO-MECHANICAL DESIGNERS...
ELECTRICAL INSTALLATION

Qualified engineers and scientists
who wish to locate permanently in
Southern California are invited to

write for further information
regarding these interesting, long-range
positions. Please include an outline

of your experience and training.

Allowance for travel expenses.

Northrop Aircraft Inc.

Address correspondence to
P Hawthorne, California

Director of Engineering,
Northrop Aireralt, Inc.

1005 E. Broadway,
Hawthorne, California

Pioneer Builders of Night and All-weather Fighters



GRUMMAN MALLARD

Business is going up!

Busy executives are taking to the air.

More and more of them are flying their
own planes or are using company planes to
go places faster, more comfortably, entirely
free of schedules.

And in more than 600 airports they look
to the Esso Wings for quality and depend-
ability in aviation products and service.

Many of them also are finding new con-
venience in the Esso Credit Card, honored
from coast to coast.
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Esso Aviation Products are chosen by many
leading airlines, aircraft and engine build-
ers. Look for the famous Esso Wings—sure
sign of quality and service!

AVIATION PRODUCTS

other applications of the method and
see many  possibilities in the aviation
hield.

Omly hand pressure 1s used, no Hame,
Aux or other chemical 15 applied. Yet
the weld 15 said to have greater tensile
strength in some applications than the
metal itself. Pressure and the manner
i which 1t s exerted by the phier heads
causes an mter-molecular flow between
parts  being  joined, microphotographs
show. The pliers can be used after
short instruction, it is claimed,

Removal of the oxide film on the
metal surfaces 15 required before the
welding operation, This can be accom-
plished with a wire brush.

Utica savs hand tools for welding
wire and for metal sheets soom will be
available. These and later tool develop-
ments will permut “welds of uniform
cxecllence . . . at unprecedented low
cost . . " Koldweld states.

The method has been used to weld
terminal Tugs to bonding cables of the
tvpe used in aircraft, to butt-weld alum-
mum wire and electrical conductors,
for joimmg flat sheets and for scam-
welding of tubes. With tubes, the jont
cin be made virtually flush; with wire
the connection is the same gage as the
wire itself after a small flash of metal
at the bond has been removed, Utica
reports 4 number of companies in Eng-
land are adopting this method of con-
necting cables for its speed, reduced
racdio interference  through improved
connections, and elimination :.h} clec-
trolvsis caused by foreign metals, The
butt-weld 15 made in seconds.

Utica and Koldweld believe the proc-
css will prove a boon in welding copper
lines to aluminum chassis,  Small cop-
per disks ecan be Koldwelded to the
aliminum chassis, then the copper wire
soldered to the disk.

SOLENOID VALVE

Redesigned -84 Fuel system  incorporates
this solenoid valve made by Valcor Engi-
neering Corp., Newark, N. ]. Unit serves
as pilot valve and has exclusive floating
shear seal, providing reliable operation un-
der extreme back pressure and minimum
pressure drop, according to firm,
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DESIGN AND

DEVELOPMENT
ENGINEERS

Learn what TU RBO R L ——
INSULATION MATERIALS [ oy """ "ice ond wiry

- P
are doing today —and f§
can do tomorrow

Send For Your Copy of This Insulation

Materials, Wire and Wire Markers
Characteristics Manual

If the harmful efects of oll, grease and
sunlight, alkalie fluids and acids are handicapping
your wiring work, be sure to investigate Turbo
products. They are designed and constructed

on an unusually different principle and offer
many advantages not found in other types

of wire and cable insulation materials,

Thit booklet on Turbonics includes installation
drawings, photographs, blueprints and descriptive
suggestions for future planning incorporating
new basic principles. You will benefit from the

improved “as rated'' characteristics of modern
electrical and electronics insulating materials.

Wrife for your free copy . . . Enginaering Dept. A

For The Mast Reliable Performance Be Sure
The BRAMD Nome IS5 ON All Your Electrical
& Electronie Insulating Moterials; Wire, and
Wire Morkers.

TURB
INSULATING MATERIAL

THE WILLIAM LL¥YL I AND CO., INC.

Dept, A-11  WILLIMANTIC, CONNECTICUT, U.5

TURBO Insulated Wires - Wire Morkers - Extruded
Vornished Soturated Sleeving ond Tubing - Ce

SALES REPRESENTATIVES IN

When you think of
STAINLESS STEEL

FASTENINGS
think first of —_

ANTI-CORROSIVE o +

Anti-Corrosive has millions of stainless steel fastenings .
in stock for immediate delivery . . . plus exeeptional pro-

duction capacity that can fill your requirements beyvond I
stock items faster, better!

Y. /

D

FREE — Write for Slide-Chart 52C which
instantly identifies A-M nos. pertaining

to stainless fostenings.

| Wﬁﬁiﬁﬁﬂ‘
INREAS LENING SO

_ﬂn’ri-c.orrosive e
Metal Products Co

anufacturers of STAINLESS STEEL FASTENNGS
— CASTLETON ON HUDSON W YO RK

= r'-._. -J [_ |'..ﬁ|._ '|.- .:I--Il:| H I"|.

1 M
i
- |

4
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ENGINEERS
. NOTFBOOK

The Advantages

of MARMA"
BAND CLAMPS

COMPLETE
ENGINEERING SERVICE

Marman pioneered the design
of engineered clamps, straps
staff and specialized
development work.

and couplings. The entire

facilities are qvailable for

— THE QUICK COUPLER LATCH
(] developed

Marman know-how _
the quick coupler latch which

combines instantaneous on-ofl

action with positive attachment.

% A STANDARD LINE
ﬁ Marman Band Clamps SErve
] co many uses they have

dard items to production
ywhere.

hecome stan
d design personnel ever

FAST DELIVERY

d Big new facilities and a lﬂ“.g
v process of product standardi-
zation enable Marman to

eeks.

dll

deliver band clamps within two w

NFORMATION WRITE DEPT. W

FOR ADDITIONAL |

SAVE COST
: TIME AND
¢ WEIGHT
— TOS ANGELES 64 CAIIEE | WITH
g ; | MARMAN

STANDARD CLAMPS FOR SPECIAL APPLICATIONS
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Fast Camera Speeds
- A
Engine-Knock Study

A research camera so fast its maker
claims it would go through a million
frames if operated for 10 sec. is being
used to study of the causes for knock
in spark-ignited piston engines.

The study is sponsored jointly by
the Navy Bureau of Aeronautics, the
aircraft, automotive and oil industries,
it was disclosed at the recent Inter-
national Symposium on  High-Speed
Photographv. Details of the unit, known

as an “Isotransport” camera, were given
in a talk prepared by C. D. Miller

| and Arthur Scharf of Battelle Insti-

tute, independent applied rescarch or-
ganization,

The camera also can be used to
record high-speed phenomena  asso-
ciated with ballistics and jet engine
operation and for a variety of other
tasks. It is said to be about ten times
faster than other high-speed cameras
commercially available and was devel-
oped to fill the need for equipment in
the speed range of 10,000 to 100,000
frames/ sec.

The Isotransport is a faster model
of a design developed by Miller when
he was associated with the National
Advisory Committee for Aeronantics.
Photographs are said to be comparable
in clarity and detail with those obtained
in cameras operating at much lower
speeds. Distortion of objects from
frame to frame is avoided because pic-
tures can be taken through the same
lens from the same viewpoint, accord-
ing to Miller. A single series of 500
frames can be projected as a motion
picture immediately after development
of the film without reprinting and re-
registering the frames.

Camera has only one moving part,

ALSO ON THE MARKET

Portable X-ray of }-million-volt capacity
and weighing 150 1b. can inspect steel
3% in, thick, has snout to poke inside of
castings for complete going over. Beryl-
lium window of X-ray tube permits in-
spection of lighter metals by allowing
escape of softer, less-penetrating X-rays
from tube. General Electric Co., 4855
lectric Ave., Milwaukee 14.

Miniature test point jack has new pro-
tective collar around contactor to per-
mit sate circuit voltage readings up to
3000 v. a.c. from the front of equip-
ment panels. Collar protects personnel
from flashovers during high-voltage
checks., Made to JAN-P14, MTS-El
and MIL-P-14A-CFG specifications by
Alden Products Co., 117 N, Main St.,
Brockton, Mass.
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What are - bUilding at Canadair?

Canadair iz building high speed “T-337 jet trainers and “T-36" trainer transports . . . while

accelerated production of F-86 “Sabre’ jet fighters continues unhindered.

In the production of three types of aircraft. Canadair exhibits the high flexibility
of this enterprising plant. It is this ability to handle varied assignments simulianeously

that has aroused such interest in military and civil aviation eireles,

Wateh Canadair: its versatility, its production capacity. its ability to deliver

aircraft on schedule. its high quality of workmanship: — all merit the attention

of astule |1-L|:|.Pt‘.-'- uf .;]'ll'['l'ﬂfl I]‘:rlll!ghnl]l th= world.

anadace
LIMITED, MONTREAL, CANADA

A subsidiary of
GENERAL DYNAMICS CORPORATION

(Formerly: Electric Boat Company)
MNew York, N.Y, — Washingion, D.C.

_‘l:- W ' e

Aircratt Coarp.,

"

CASZ-Z21UST

ﬁ-ﬁ" 1y T

#pMode under license from Lockhead
MNarth American

Aviation Inc., and Beech Aircrafi
Corp., respectively.




Aluminum Heat
Ireating FURNACES

Wherever the solution hear treating of aluminum plays a prominent part in
production operations, more and more plants are rurning ' to DESPATCH built
furnaces for better uniformity, speed-of-quench and economy.

The DESPATCH bottom entry, quick-quench furnace shown, is being used in
the aircraft division of a large West Coast manufacturing firm for the solution hear
treating of aluminum aircrafr parts. Developed by DESPATCH engineers especially
to meet rigid Government schedules and airforce specifications, this furnace is
one of several that have been designed, built and installed by DESPATCH for

Bottery of DT (Pot Type) Gas Fired Fur- major plants throughout the country, now engaged in Defense Production.

naces heal lreating 20 MM shell casé¢s R APID QUENCH—Less than 10 seconds: Electrically heated, the furnace has a
temperature uniformity within =5°F., and a temperature range up to 1250°F. The
time consumed from work chamber to quench pit is less than 10 seconds. Doors
and elevators are interlocked and air operated. Capacity of work chamber 1s 600
Ibs. of aluminum plus supporting steel.

DESPATCH CAN HELP YOU: Today, more than ever before, you need speed, plus
uniformity and economy in all your heat processing operations, and DESPATCH
can help you achieve all three. Don't let a defense contract pass you by because
you haven't adequate heat treating equipment (o execute it,

CALL, WRITE OR WIRE NOW! to Dept. W.

DESPATCH engineers are ready to talk things over with you. ..
offer advice, or design, build and install the proper equipment
for your plant. There is a resident engineer near you, who will
assist with your heat treating requirements.

Banery of Despalch recirculating Furnaces
for aging aleminum castings

FIFTIETH ANNIVERSARY

DESPATCH

OVEN COMPANY
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AIR TRANSPORT

BOAC Says Comets Now P

® First four months of new
service net profit.

® Problems: speedup of
eground, operating pace.

Bv Robert llotz

London—Contrary to some American
opinion, British Overseas Airways Corp.,
15 operating its initial Comet jet trans-
port service at a proht.

BOAC treasurer Basil Smallpiece told
Aviation WEEK that the hrst four
months of Comet operations—carrying
4,536 fare-paving passengers on the
London-Johannesburg-Springbok route
—resulted in a net proht of 516,500,

“This 15 not simply an operating
profit,” Smallpiece emphasized. "It was
arrived at after the Comet unit had
bore its fair share of the corporation’s
general and commercial overhead and
after bearing its share of the whole cor-
poration’s cost of Comet development.
Current Comet development cost, in-
cluding route familiarization, are borne
by the Comet unit alone and are not
spread over the whole corporation.”

BOAC's Comet development costs
are being amortized over the life of the
arrcratt—eshimated at about eight years.
BOAC also reports that the Comet's
cost per capacity ton-mile i1s running
higher than normally because extra fuel
15 bemng carried as an additional safety
precaution with a new-tvpe aircraft.

“We are flying with braces [i.e., sus-
penders| and belt now,” explains
BOAC's chairman Sir Miles Thomas.
“Soon we will be flying with just
braces.”
> Load Factors—For the Springbok
route, BOAC caleulates the break-even
load factor for the 36-passenger Comet
1 at 72% . During the first four months
of operation (May-August) the actual
load factor was 79.1% with a rise to
819 in the early fall. Extremely heavy
advance reservations indicate that high
load factors will be maintained at least
through next spring.

The BOAC Comet unit headed by
Capt. M. J. R. Alderson has already
logeed several thousand hours of jet
transport time and is now fving its
ning Comet 1s at a rate of 800 hr, a
month. Capt. Alderson told Aviation
WEeEk the transition time for Comet
crews 15 less than that required on
Stratocruisers and  Constellations  but
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SERIES 3 COMET (top) will seat 58 passengers compared with 1's 36-seats, high-density
version (above) will have this cabin layout for 76.

route familiarization took a good deal
longer. BOAC now has some 20 crews
checked out on Comets and 15 traming
flight personnel for Pan American Air-
ways, Canadian Pacihe, RCAL, British
Commonwealth Pacific Airlines and the
French UAT, BOAC pilots report a
marked prefterence for the Comet,
claiming it is simpler to operate than
a piston-powered transport and much
less fatiguing.

BOAC has tound the Comet crew
training and route familiarization more
expensive than had been anticipated.
In addition to the regular Comet serv-
ices, BOAC is using one Comet for
route familiarization and another for
transibion tramming.

Some commercial charter flights are

also made with Comets, including ferrv-

ing the Duke of Edinburgh to and from

the Olympic games held at IHelsinki.

The BOAC Comet unit put in more
than 1,000 hr. of ronte flying before
inaugurating passenger service on the
Springhok route.

Biggest difference in Comet flving
and conventional transport opcrations
15 the increased tempo of both flight
and ground operations and the rnigid,
pre-planned flight pattern required for
most economical operations.

Here are some of the things the
BOAC Comet unit has learned abont
jet transport operations:

» Engines—Civil version of the Ghost
turbojet used in the Comet is now
operating at a 250-hr. interval between
overhauls. This is expected to increase
shortlv to 375 hr. and eventually to 450

 hr. De Havilland is now doing all

Ghost overhauls but BOAC eventually
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plans to do its own jet overhaul work at
its maintenance base in Wales. BOAC
now makes its own combustion cham-
ber inspection each 175 hr. An average
of two liners require replacement on
cach inspection,

Most of the replaced liners are repair-
able for further use. A spare engine 1s
spotted at each station along the Comet
routes.

* ['licht Operations—Takeoff is made
after an engine runup to full rpm., hold-
ing the aircraft with the brakes. The
brakes are released and the Comet al-
lowed to build up speed to a margin of
15% above stalling speed. This is con-

sidered a satistactory takcoft satety speed
by the BOAC Comet unit.

Experience with three-engine takeofts
mdicates no swinging tendency of the
aircraft even when an outboard engine
is cut off. The close grouping of the
engine minumzes asymmetrical power
loads. Lack of a prop on the jets ¢limi-
nates drag encountered from windmill-
ing or feathered props on failing piston
€ngines.

De Havilland has designed a door
that retracts over both main landing
gear wheel wells when the gear is down,
thus eliminating drag from an extended
door and also increasing the efficiency

DO YOU want io
work for the
Pioneer Builder
of

TRANSPORT

HELICOPTERS
b

L ]
If you want to keep your feet
on the ground working on
up-in-the-air transport ideas
write now to—

Mr. W. ). Hatcher
Employment Manager

If The Answer Is

YES—

PIASECKI

(Pronounced PIE-SEK-EE)
IS THE PLACE TO WORK!

Modern, new plant . . . estate like,
suburban surroundings . . . the most
liberal pension plan in the indus-
try-PLUS-opportunity unlimited to
grow in income and responsibility
in a field of transport helicopters
whose own growth opportunity in
the post-war world will be limited only
by the IMAGINEERING ABILITY of men
like yourself who, by educaotion ond ex-
perience can quaolify for our present open-
ings as—

ENGINEERING
DESIGNERS & DRAFTSMEN

—with aircraft background on Airframes,
Controls, Electrical & Power Plant Instal
lation.

PIASECKI HELICOPTER GORP.

Morton, Pa. — A Philadelphia Suburb — MNear Swarthmore

B4

BOAC'S CAPT. ALDERSON: Pilots pre-
fer the Comet because of its simplicity.

of the wing during the cntical penods
of Lmdmg and takeoff. At landing
weight the Comet can maintain a 1,100
ft.-per-min.-rate of climb on three en-
gines with wheels and flaps u

The large amount of fuel bumed of
en route brings the wing loading of the

Comet down to about 30 lb. per 5q. ft.
during approach and touchdown. Th

low wing loading at landing weights
makes it possible to use approach and
touchdown des slower than thosc

| normally employed by a Stratocruiser o
| Constellation.,

Loss of an engine en route necessi-
tates a “drift down” procedure to the
altitude where three-engine cruise can
be maintained. Operational calculations

| over a 1,500-mi. stage length with a

“drift down” to 27,000 ft. from a simu-
lated engine failure at the half-way point

show a fuel penalty equal to 17% of
full payload can be expected. A similar
calculation 1ml.'h the three-engine cruise

| executed at 15,000 ft. would result in a

fuel penalty equal to 64% of full pay-
load.

Although the Comet’s elimb and de-
scent through icing conditions is so

rapid that its thermal de-icing system

| requires little actual use, flight :r':-:p-::ri-

ence has shown that it would be an
absolute necessity in case of three
{-ﬁgine Cruise in trnpicﬂ] conditions forc-
ing a “drift down"” to altitudes where
heavy icing is prevalent.

Normal cruising is done between 34,-
000 and 40,000 ft. Comet pilots have
been on mstruments at 40,000 ft. and
on occasion have gone to 43,000 ft. to
avoid weather. Comet pilots report
cloud tops are generally much higher
than forecast and they frequently ﬂﬂtﬂur
around storm clouds at -ﬂ] 000 ft.

The eftect of higher temperatures on
en route cruising operations has been
much less than was anticipated but the
temperature at takeoff points has an
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‘builder on firm

mportant effect on  maxnnum  gross
loads. Above the temperature limita-
tions normally caleulated for Comet
operation, each additional degree centi-
grade at takeoff point reduces the
Comet gross by the weight of a passen-
ger and his baggage. During cruising
conditions an increase of 7 deg. C. is
rri‘quirr:d to exact a similar weight pen-
alty.

» Navigation—Basic navigation is done
by radio with celestial procedures used
as a backstop in case of radio failure.
Comet pilots feel that a universal navi-
gational mds system 1s needed for global
ot operations both for en route and
terminal procedures. More VHF hom-
mg beacons, distance measuring equip-
ment with range up to 200 mi. and
more instrument Iandmg svstems arc
needed along present and future jet
transport routes.

» Weather—Precise forecasts on surface
winds and temperatures at takeoft
points ard good high-level wind fore-
casts en route are necessary for jet op-
erations. Prompter information on de-
teriorating weather conditions at ter-
minals is also a must since the farther
out a Comet can be diverted to an al-
ternate, the more economically a fight
path can be planned to the alternate.

¥

|

e 1-1:.-.-

Little clear air turbulence has been

cncountered in Comet operations to
date. BOAC recommends airways me-
teorologists mclude 24-hr. forecasts on
the location of high-altitude jet streams
as these can be an important factor in
planning flight operations. The jet
streams vary considerably in width but
they are seldom more than 5,000 feet
decp.
» T'rafhc Control-Actual fight opera-
tions have proved high-altitude stacking
offers no particular advantages in fuel
consumption over a normal trathc pat-
tern descent. Since the Comet nor-
mally begins its letdown about 200 mi.
from destination it should be diverted
to an alternate from this point if ter-
minal weather has gone sour.

Comets ask for no special landing
priority in the Heathrow Airport traf-
hie pattern over London. A Comet has
stacked as long as an hour over London
and has diverted to as far away as Prest-
wick (500 mi.) when all of its southern
England alternates were fogged-in solid.

Stacking technique calls for two en-
gines throttled back almost to idling
and the other two maintained at high
rpm. Use of air brakes and the flexible
cabin pressurization svstem make de-
scents of 3,000 ft. per minute operation-
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ally standard under instrument condi-

tions.
» Ground Handling Problems—The

Comet must be taxied relatively fast to
avoid excessive fuel consumption and
must be guided quickly into its ramp
station. The jet intakes and tailpipes are
7 ft. off the ground and do not present

a hazard to people on the ground even
;11: full engine runup. It now takes
about 40 mun. from doors-open to
doors-closed to complete technical op-
erations at normal refueling stops but
customs, immigration and public health
officials combine to lengthen actual
ground time well beyond the technical
requirements,

From a technical viewpoint the
BOAC Comet pilots feel that they
are now operating over too-short stage
lengths to get the most out of a jet
transport. The shortest hop 15 the 609
mi. between Livingston and Johannes
burg and the longest 1,360 mi. from
Beirut to Khartoum.

The Comet pilots feel that as more
experience is logged a good deal more
operational flexibilitv will appear in the
now-rigid pattﬂ'm of flight operations.
None of the pilots checked out on the
Comets have expressed any desire to
return to piston-powered transports.

|n- 1_'

LOCKHEED R7V-1 SUPER CONSTELLATION is tugged out for minup of anht Turba- Eum[:-nund engines.

Turbo-Compound Super Connie Debut

Lockheed Aircratt Corp. has rolled
ount its first Wright Turbo-Compound-
powered Super Constellation, which,
according to company officials, will give
the 12 fﬂrmgn and domestic airlines
that have ordered 69 of the transports a
speed and long-range performance com-
hination “unbeatable even by todav's
jcts.”

‘ven superheial comparisons seem to
put the Burbank, Calif., transport
ground for these op-
timistic claims since de Havilland hardly
will claim that their present Comets
can match the new Super Connie’s
ability to fly a larger number of pas
sengers over longer, non-stop distances.
[ts non-stop capability over the At
lantic, for example, gives the Turbo-

-AVIATION WEEK, November 3, 1952

Compound Super Connie dehnite
speed and load advantages over the
shorter-range Comet 1 and 2, which are
nﬂl; true trans-Atlantic passenger air-
cratt.

The 1049C Super Connie will have
1 top speed approaching 400 mph. with
cruising speeds on long hops in the
neighborhood of 340 mph. anmcs are
designated QTETEISDE‘LI and h:tw: a
takeoft rating of 3,250 hp. (dry).
cent Navy tests on a military Turhﬂ
Lﬂmpﬂund engine achieved a rating of
3,700 hp., with water injection, indi-
cating the engine’s capabilitv for fur-
ther development.

The first Turbo-Compound Super
Connie, scheduled to make its maiden
flight this week, is going to Navy and

carries the designation R7V-1. It can
carry 106 passengers, up to 19 tons of
cargo or 73 stretcher cases. The nose
15 tipped with a large black radome
housing anti-collision radar.

Another R7V-1 is undergoing static
tests m a specially built $60,000 test
rig, whose powerful hvdraulic jacks have
been applying multiple overloads on the
structure. No permanent distortion 1s
reported as a result of these tests,

A later Navy Super Connie, the
R7V-2, will have P&WA T34 turho-
props.

Commercial operators will begin to
take delivery of the Turbo-Compound
1049C in January 1953, with KLM
Roval Dutch Airlines and Air France
among the initial customers. By spring
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This boltof Aame from the afterburmers of the US. Air
Forces' Northrop Scorpion F-89 is spectacular evi:
dence of the intense heat generated by jet power,
Refrasil Blankets are used on the F-89's twin-engines
because they are light in weight and are easily remov-

able, as well as high in insulation efficiency. In a blan-
ket thickness of one half inch, a temperature drop of
approximately 200" F. it accomplished ! These are rea-
sons why Refrasil Lightweight Removable Insulation
Blankets are specified by 905 of jet aircralt makers.

Refrosil Insuloting Blanked
installed preformed on the
J-15 Turbajet engina’s alr
blead monifold lines

Refrasil Insulating Blan-
kets installed on the alr
bleed manifold lines and
aftarburner of the J-35
Turbojet engine.

([Cazraasz))

==

Refrasil is available in a vari
ety of formas 1o help solve your
bigh temperature problema
Attach this ad to your letier.
head and mail today for illus
Lrated literature.

WRITE OF CALL YOUR NEARIST REPRESENTATIVE:

LASTTRM: TILAY, OsLA. & EAMLAR M IEWEET:
Prod W s bad wial 'I'hq—-'hﬁ:h-rh-lhﬁ-h Borrds L W ey
ek s HiE R POl el o= LR ey R T

tprt 'Wowth o, Twaoe
Vdlay 11 T L Highary BOA3

HINCO

THE H. |. THOMPSON COMPANY
1731 CORDOVA STREET
LOS ANGELES 7, CALIF,
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1049C Orders
Fastern Aar Lines 16
Scaboard & W estern 3
Air France 10
Air India 2
Avianca 3
Braathens |
Iberia . . . 3
KLM ... 13
LAY ... 2
Pakistan Intl. 3
antas 3
TCA , 8
Total ... . 69

the planes will be in luxury service on
the highly competitive Atlantic run.

On trans-Atlantic duty the new Super
Connies can carry 59 passengers, luxury
class. On tourist service overseas, the
planes can seat 89 with a large galley;
94 with a small galley. Domestically,
with small galley, 99 passengers can be
carried.

Considerable interest is being shown
in the engine installation, which
hitherto has been an exclusive military
development. Each engine incorporates
three small turbines which convert
otherwise wasted exhaust gases into
additional horsepower, making possible
more power or longer range. These en-
gines are also slated for the new Doug-
las DC-7, for which domestic operators
have placed orders for 58 planes. Thus
the Wnight Turbo-Compound promises
to fill the gap until the gas turbine takes
aver.

[f desired, present owners of earlies
model Super Connies can convert to
compound engines with hittle difhiculty.
Many of these were ordered with the
carlier Cveclones because the carriers
were able to take delivery in 1952,

An mteresting feature of the 1049C
orders, according to a Lockheed spokes
man, is that the company was able to
sell all its dozen customers on accepting
the same basic interior—the first time 1t
has done this i 1its lustory. The plane
features raml mounting for the seats.
permitting rapid conversions to am
desired lavout and capacity.

Dimensions are: span 123 ft., lengt),
115 tt. 7 in., overall height 23 ft.
Maximum takeoff weight is 130,000 1

TWA Interest
In Viscount Reported

London—1he  British press  talked
conhdentlv last week of a new U.S.
order for British jet transports. This
tHime it 15 to be Trans World Airlines
buving the Vickers Viscount turboprop
medium-range transport.

Neither Vickers-Armstrongs, Litd.
nor T'WA's London ofhice would con-

hirm or denv the report, but other
sources spoke confidently of a pending
order for a dozen or more.

Production-wise, Vickers is m a posi-

tion to deliver Viscounts to TWA, at
the latest, carly in 1955. New facilitics
at Hurn in Hampshire make it possible
to foresee Viscount production up to
six a month or more at that time. The
first production models of the Viscount
are coming off the large Vickers produc-
tion line at Wevbridge, Surrey, now at
the rate of one a month, British Euro-
pean Airwavs, with 28 Viscounts on
order, expects to take delivery on its
first in mid-November, put into sched.
uled service in February or March.
» Firm Orders—So far, Vickers owns up
to 58 Viscount orders, not all earmarked
vet to specihe airlines, Announced are
28 tor BEA, four for Aer Lingus, 12 for
Air France and four for Trans-Aus-
tralian, Air India and Australian Na-
tional Airwavs are known to have con-
tracts drawn up. Some 50 new orders
also are under negotiation.

There's a good chance that if T\WA
does sign a contract, some provision
will be made to prr:nu:]-:: an aircraft early
in the game for U.S. certification. As-
suming this process takes a vear or a

little more. TWA still could put Vis-
counts mto service on L'..- routes
earlv 1in 1955,

Meanwhile, Pan Amernican. which

will take delivery on its first Comet 3s
in 1956, mav face more delays for cer-
tification. Preliminary talks between
CAB and the British Air Registration
Board concerning certification of Pan-
Am’s Comets are likely to open pretty
soon. But until there 15 an aircraft to
put throngh CAA’'s obstacle course. no
certihcation can be granted. Expern-
ence with the Series 1 and Series 2
Comets mayv cut down certihication time
1 good deal. but it still looks like 1957
hefore a2 PanAm Comet will be in
SCTVICE.

There 1sn't much doubt here that
certitheation will be granted on British
jet-liners purchased by U. 8. operators.
While there is little hooe of drawing up
mv agreed list of specifications on jet
transports in general, the U, 5. did agree
last spring to consider certification of a
necific British tvpe after CAA had
passed its verdict through flight tests.

Meanwhile, some Amernicans in Lon-
don thought the PanAm order for
Comets took on a different complexion
with the quiet announcement by BOAC
that 1t had purchased two Constella-
tions from PAA. BOAC, faced with a
possible equipment shortage for the
cxpected heavy tourist trafhic across the
Atlantic next summer, took up PanAm’s
ofter tor r:qmpmr;n‘r now bemg mus-
tered out of its fleet. BOAC denies
there are anv further purchases con-
templated. [ts touristclass fleet next
summer will now consist of seven Con-

AVIATION ‘WEEK, November 3, 1952

Build your future at

EBOEINGS

Tue revolutionary B-47 medium jet
shown above, and the new, still-classi-
fied B-52 eight-jet heavy bomber, are
two striking examples of Boeing en-
vineering leadership. Other Boeing
engineering projects include secret
cuided missiles programs, nuclear-
powered aircraft, and exploration of
supersonic Hight.

If you are an engineer interested in
exciting, long-range projects with a
future, look into Boeing opportunities.

Flere at Hueing }-‘t‘:qul share the
prestige of Boeing |Eadﬂr5hip that has
been growing for 35 years.

There are opportunities at Boeing

right now for experienced and junior
engineers in all fields, for aireraft

* DESIGN * DEVELOPMENT
* RESEARCH s PRODUCTION
® TOOLING
also for servo-mechanism and elee-
tronies designers and analysts, and for
physicists and mathematicians with
advanced degrees.

Work in Seattle or Wichita. Boeing
provides a moving allowance,
:-;E'.u:l:i.'li I:r:iining, 3 5:1|;;I|r}.' that PIOWS
with you—and a Future of almost limit-
less range. You'll be proud when you
sav, "I'm a Boeing engineer!”

olters

Write today to address below or use coupon

r—— ———————— i —— —— c— v —'1
| JOHN C. SANDERS, Stall Engineer—Pervonnz| |
| Dept. E-11 |
| Boeing Airplane Company, Seallle 14, Wash. :
: Engineering oapportunities at Boeing interest |
| me. Please send me further information. |
I MName l
Address .
! I
City end State
| City |
L_-....—. —————— —l--—l-H-.—-—r—-l——l
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stellations. But if BOAC should change
its mind—and PanAm has more cast-oft
equipment to sell-not many dollars will
change hands between the two coun-
trics in PAA’s Comet order.

Six Cargo Carriers In
Trans-Atlantic Case

| The reopened trans-Atlantic cargo |
case in which six companies are con-

tending for Civil Aeronautics Board
ccrtiﬁmt&s may be settled within a
}Ell‘ s time,

CAB decision to throw open the five-
year-old case to new hearings and new
applicants was influenced by msistence
of chief examiner Francis Brown and
executive director James Vemer of the
Board that oral argument could be held
as soon as next June. Besides, they
reasoned, objectors to a closed case
could delay it in the courts.
> Special Rights—Meanwhile, the Board
has handed special business rights to
two, but not the third, of the three orig-
inal carriers in the case—Seaboard &
Western, Transocean and FEuropean-
American. Because of an important se-
cret government contract of Seaboard’s,
President Truman asked special ex-
emption for the carrier to fly more
frequently than CAB's restnichive regu-
lations allowed.

Then Transocean asked the Board

for the same right and got it. But
Furopean-American applied and was re-
fused, although the President had ex-
pressly asked CAB to consohdate Euro-
pean-American’s application with the
other two, Now European-American—
an mvestor proposal company, not an
operating concern—may drop out of the
case. It feels that without these busi-
ness rights it cannot fly enough to prove
fitness and ability near that “of the big
operators.
» New Applicants—After CAB reopened
the case of these three carriers recently,
three new applicants asked considera-
tion along with them. The Board now
has decided to admit the newcomers—
Overseas National Airways, Trans-Carib-
bean Airwavs and Flying Tiger Line—
mto the case.

The original applicants have peti-
tioned for reconsideration. Seaboard
charges that the proceeding was re-
np:.nr.'l:l mainly because of mistakes on
cight points in the Board’s origmal in-
terpretation of the record. The car-
rier argues that CAB would save time,
monev and effort by rereading the
record now to see if a carrier and route
might not be certihcated. Meanwhile,
Seaboard reasons, the Board could
simultaneously open a proceeding to
look into the only new point—the re-
cent loss of U.5. position in trans-At-
lantic airfreight business—since the case
record closed.

electronic
ot spots’

American
Electric

Variable Frequency

MOTOR-
BLOWERS

MODEL 220

TWO BLOWER TYPES:
Single or double ended.

Especially designed for spot cooling
electronic equipment aboard air-

craft. Unique design insures mini-
mum watts loss over full frequency
range of 320 to 1000 cycles,

In spite of wide frequency varia-
tions, the c¢fm output remains E"-.--
sentially constant at sea level.
pressure is reduced, the rpm Ill-
creases, providing additional veloc-
ity of cooling air.

AIR DELIVERY: Blower heads
available for any direction of air

delivery.

Write for literature!
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The use of molded plywood and liberglass
can help ease production gaps due lo shorl-
age of critical materials—and plane and de-
lense manulaclurers know thal the sirength,
lighiness and compound curvatures achiev-
able with U. 5. Molded Shapes labr'cations
can keep your production lines humming
with aocceptable subsiiiufes often found supe-
rior in many insionces. We invile your in-

quiries.

B _ UNITED STATES
“¥), MOLDED SHAPES ~

GCrand Rapids. Michigan
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SHORTLINES

» Air Transport Assn. reports that
certificated domestic airlines’ aircoach
scrvice the first half of this year gained
70% over a year ago to over a billion
passenger mi.

P California Central Airlines has started
a mid-week roundtrip rate Los Angeles-
San Francisco at about %20, which i1s
58 under the regular Cal Central rate
on the same 44-passenger Martin 2-0-2
SEIVICE,

» Capital Airlines has won its fifth con-
sccutive annual first prize m a compe-
tition by the Direct Mail Advertising
Assn,

»Civil Acronautics  Administrator
Charles Horne proposes a joint pro-
motion program by aircraft manufac-
turers with the indirect aid ot CAA to
“rebuild wide public interest in flv-
ing.” CAA interest in such a program
is authorized by the Civil Aeronautics
Act, which charged CAA to encourage
and sponsor the development of civil
aviation, Horne notes. . . . CAA reports
1951 general aviation dropped 21%
from 1949 to 8,623,000 hours.

Guided Missile Programs Offer Challenging Opportunities

NEW YORK

oo SERVOMECHANISMS ENGINEERS

for ressamrch, design, developmant and test
assignments on:

« SERVOMECHANISMS
GYROSCOPES

COMPUTORS
AUTOPILOTS

« ELECTRONIC GUIDANCE SYSTEMSE

ANTENNAS
RADOMES

WAVE GUIDE
TELEMETERING

RADAR

= MISSILE SYSTEMS
ELECTRICAL
MECHANICAL

« PRODUCTION TEST EQUIPMENT
AUTOMATIC GO-NO GO TYPES

* MISSILE TEST EQUIPMENT
SYSTEMS TESTING
COMPONENTS TESTING

ee ELECTRONICS FLIGHT
TEST ENGINEERS

to Inatall, test mnd operats electronic guidance
equipment In high speed bombers.

NEW MEXICO and
CALIFORNIA

ee ELECTRONICS ENGINEERS
ee FLECTRONICS TECHNICIANS

for feld testing of

* SERVOMECHANISMS

« GUIDANCE SYSTEMS

® TELEMETERING

« ROCKET POWER PLANTS

These are permanent positions which provide
top pay. opportunities for advancemant as well
as numerous liberal benefits including speeial

insurance and retirement plan.

WRITE: MANAGER, ENGINEERING PERSONNEL

P. 0. Box 1

Buffalo 5,
New York
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although busmess flying gained 21%
and agricultural 52%.

* Civil Acronautics Board urges charter
operators who occasionally cross the
Canadian border to comply with U. §.-
Canada regulations requiring applica-
tion in triplicate to both CAB and
Board of Transport. One such appli-
cation legalizes the operation for an
mdefinite time. . . . CAB investigation
hearings on what to do about nonsked
airlines’ business growth is slated to

move to Miami Nov. 10 to Dec. 20. |

. CAB sent 16 legal and economic
staffers to American  Airlines’ giant
T'ulsa mamtenance base for education
on complexity and cost of modern air-
line operations.

»> North Central Airlines will be new
name of former Wisconsin Central Air-
lines.

» Northwest Airlines load factor the
irst half of October was 65%, com-
pared with 70% in the last summer
month, September.

» Oakland Aircraft Engine Service has
developed self-propelled engine test
anits on bus chassis to save over 3,500
manhours a year and cut noise around
work arcas by moving the runups to
other parts of the airport. Oakland
airport commissioners say this “may
cause a radical change in the opers-
tional procedures of engine repair
systems.”

»Pan American World Airways has
ordered five more “super” DC-6Bs (for
1954 delivery), bringing total to 48,
worth 560 mllion, of which 18 have
been delivered. Passenger versions are
convertible to coach, standard, or lux-
ury sleeper and three are cargo, PAA
says.

» Trans-Canada Air Lines this month
starts service to Germany through Dus-
seldorf=TCA’s second continental
Europe service,

» Trans World Airlines reports its Janu- |

ary-August intemational cargo ton-
miles gammed 26% to 8,369,148. . . .
Company plans a survey flight Bombay-
Tokyo, leaving New York Nov. §,

» United Air Lines reports its average
passenger trip length has grown to 640
mi—up 13% from 1950 and 8% from
last year.

» Washington National Airport director
Bennett Grifin  recommends airline
pooling of fuel at major airports. Dif-
ferent brands “may be co-mingled with-
out any change or lessening of qual-
ity,” he says. Air Line Pilots Assn.
spokesmen are skeptical.
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EQUIPMENT
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:USED OR RESALE

TEST ENGINEERS
AERODYNAMIC
COMBUSTION

DESIGN ENGINEER

ELECTRONIC ENGINEER

Needed by the University of
Southern California for operation
of the Aerodynamic Test Division,
Naval Air Missile Test Center,
Point Mugu, Calif. Excellent op-
portunities exist for advancement
at this new Windtunnel and Com-
bustion facility.

Apply to

UNIV. OF SOUTHERN CALIF.

ENGINEERING CENTER

935 W. 37th Street
Los Angeles 7, Calif.

ENGINEERS
WANTED

Excellent Opportunity in o
Mew and Interesting Field

We hove immediate openings for engineers
with mechonical design and layout experi-
ence, preferably in the aircroft field, We
alse necd on engineer thoroughly experi-
enced in stress onalysis, fomiliority with
aircraft requirements being essential.

Our company is expanding on @ sound,
long-range basis. Living conditions ideal.

Your resume giving details
of education and experi-
ence will be held in strict
confidence.

FLIGHT REFUELING, INC.

Danbury, Conn.

Municipal Adirport

MASTER PLANMNER SCHEDULER

Qualified graduate engineer nesded to perform
functions of Master Planner and Scheduler for
large engineoring eorganization. Muost be experi-
enced in aireraft engineering field, particularly in
gnginaering planning. e&stimating and scheduling
wiark. State age, exnéricnce, present status and
salary sxpected. Wrile.
P-E815. Aviation Weelk

5NN, Miehienn Ave ., Chivaen 11, 10

Brunswick.

Leader In The Field Of
Recreation Equipment For
More Than A Century

Mow embaorking on o rapidly expanding,
long-range aircraft program with Air Force
and Mavy contracts to build ailerons, flops,
wing tips, stabilizers, rudders, fins, cono-
pies, radomes, and ejection seats has two
openings which offer an exceptional op-
portunity to qualified applicants,

PRODUCTION SUPERINTENDENT

To take complete charge of aircraft pro-
duction operations. Includes heat treat,
finishing, stretch press, hydro-press, drop
hammer, and all assembly operations.
Ultimote program will involve supervision
of aobout 500 people. Most equipment
brand new.

SR. PROJECT ENGINEER

Will have responsibility for quiding single
projects from tool planning into produc-
tion. Tool planning ond processing ex-
perience on oirfrome components required.
These openings are key positions in a
manufacturing facility covering more than
a million square feet of floor space car-
rying on a diversified operation in metal,
plastics, rubber and wood. Future growth
and odvancement are assured by well-
tounded plans for expansion of commercial
product lines.

Write Technical Placement Supervisor

THE BRUNSWICK-BALKE-
COLLENDER COMPANY

MUSKEGON, MICHIGAN
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SEARCHLIGHT SECTION

SOUTHERN

CALITORNIA

CALLING

Engineers

A better job, a better life, a better future can be ,:

yours in Southern California—at Lockheed Aircraft |
Corporation.

On the job, you enjoy increased pay: fine, mod-
ern working conditions; association with top men
In your profession—men who have helped build
Lockheed's reputation for leadership.

Off the job, you live in a climate beyond com-
pare —where outdoor living can be enjoyed the
year around.

In addition, Lockheed's production rate and
backlog of orders—for commercial as well as mili-
tary aircraft—insures your future.

POSITIONS NOW OPEN INCLUDE:

Aerodynamicists
Aerodynamics Engineers
Airptane Specifications Engineers
Design Engineers - Drawing Checkers
Engineering Technical Writers
Flight Manuals Engineers
Machine and Equipment Design Engineers
Manufacturing Engineers
Production Design Engineers

Stress Engineers and Analysts
Tool Standards Engineers
Weight Engineers
Recent Engineering Graduates

NOTE TD ENGINEERS WITH FAMILIES:

Housing conditions are excellent in the Los Angeles
area. More than 45,000 rental units are available.
Thousands of homes have been built since the

war; huge tracts are under construction now. You |
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* BOMBER
o PURSUIT SHIP R
o TWIN ENGINE BOMBER

o AMERICAN AIRCRAFT POWER TURRET

® SUCCESSFUL AMERICAN DESIGNED
HIGH ALTITUDE ROCKET

|

IN OPPORTUNITY
FOR
ENGINEERS

Interesting Career Work On Guided Missiles,
Rockets and Conventional Aircraft in—

STRUCTURAL DESIGN

Airframe and Mechanical

WEIGHT ENGINEERING

Analysis control and new design studies

Dynamics Analysis & Test

Vibration flutter ond dynamics loads

Flight Test Instrumentation

will find the school system as good—from kinder- |

garten to college.

Send today for free, illustrated brochure describ-
ing life and work at Lockheed in Southern Califor-
nia, Use handy coupon below,

S S s = e e e E—— ) . S — — — —

M. V. Mattson, Employment Manager, Dept. AW-11

LOCKHEED

AIRCRAFT CORPORATION, Burbank, California

Dear Sir: Please send me your brochure describing life
and work al Lockheed.

My name

My occupalion

My address

My city and state

20

' Comprehensive background in AERONAUT- |

ICAL, MECHANICAL, CIVYIL, ELECTRONIC,
MATHEMATICS OR PHYSICS SPECIALTIES
desirable for Senior ond Group Engineer posi-
tions. Excellent opportunities also available for
Jr. Engineers.

Submit confidentiol résume giving full details
of education and experience. Personal interview
will be arranged.

©

THE GLENN L. MARTIN CO.
301 Technical Employment

BALTIMORE 3, MD.

Pioneers in Aircraft since 1909

——

G An Invitation 1. .

EXPERIENCED
AIRCRAFT
PERNONNEL

McDonnell Aircraft Corporation
is now entering a long range pro-
grom of development and produc-
tion which has created many new
responsible positions in our Tool-
ing, Manufacturing, ond Engi-
neering Divisions.

TOOLING

Tool Designers
Tool Coordinators
Tool Planners

MANUFACTURING

Production Planners

Field Representative—
Purchasing

Buyer—Sub-Contract
Methods Engineers
Quality Control Men
Inspectors

Production Schedulers
Budgetary Control Men
Cost Estimators
Master Planners

Manufacturing
Superintendent

ENGINEERING

Design Engineers
Aerodynamicists
Servo Engineers
Stress Analysts
Flutter and Yibration
Specialist
Dynamicist
Electronics Specialists

For more information about these

positions, write to:

Section K

Technical Placement Supervisor

| ot Lo

FLLOWIS 3.M0

YOU'LL LIKE WORKING FOR M.A.C!

SEARCHLIGHT SECTION

forge the KEY to America’s future in the AIR
take YOUR place . . . with GOODYEAR AIRCRAFT

The continued and steady growth of established research and development projects
presents a number of unusual opportunities for ovtstanding and experienced men.

SCIENTISTS

ENGINEERS

DESIGNERS

Positions are available in our organization for qualified personnel in the following

fields:

® Electrical Systems
® Circuit Analysis
®* Analog Computers
* Servomechanisms
® Test Equipment

Structures
Aerodynamics _
Applied Mathematics
Electronics

Physics

® Stress Analysis
* Flight Test

®* Missile Design
® Dynamics

®* Microwaves

Openings also exist for welding engineers, civil engineers, and mechanical engi-
neers with experience in metals fabrication; and for personnel with ability and

experience in technical editing, art, and motion pictures.

Positions are available at several levels, and inquiries are also invited from recent

graduates. Salaries are based on education, ability, and experience. Liberal salary,
vacation, insurance, and retirement plans are yours if you qualify.

If YOU are interested in a secure future, write, giving full details, to

Mr. C. G. Jones, Salary Personnel Department.

— -
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GOODYEAR
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AIRCRAFT CORPORATION,
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1210 Massillon Road, Akron 15, Ohio
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SEARCHLIGHT SECTION

SEARCHLIGHT SECTION it e
, : = — — = STAFF ENGINEER

- MAX DAGGETT, JR California Opportunity ARMAMENT

We desire personnel of the highest caliber—experienced in the Registered Professional Engineer
field of airborne automatic electro-mechanical control equipment. AERONAUTICAL ENGINEERING
For Acoustics and Vibration Engineers
Attractive opening for a staff specialist in air-
craft armament design and installation. Duties

. | AINMCRAFT OPERATIONS
include responsibility for evaluating various air-

NEW PRODUCT DEVELOPMENT
MEGHANIGAL DESIGN :
craft armament systems, and the preparation of

= *. E -
DESIGN ERS I-AY“I‘T MEN sl Sarondeie Little Hock, Arkansas
ELECTRONIC . . . .
: basic armament design specifications.
POSITIONS VACANT

ELECTRONIC
MECHANICAL
SERVO
This work deals with the manufacture and develo [ e Ao ALl fﬂxppllcar{t ?hn}lld have experience as engineer-
& “manco Personnel. 2 mechanics, § junior me s A e s s ing specialist in large design organization. Job

ment of highly complex equipment of the most ad- (JIENGG. Trhennaic & HNeCRRITON: B I _ : :
vanced type in a new and expanding division of an :E::'H'H“h;wk leaner. Apply Personnel DI- e 'T“q_“q""'ﬂ"_" lfl“:“:”z' :E'sh;'f "“:j requirements include engineering degree plus
| e eight to ten years experience in various aircraft

mechanica and 1 eleaner. Apply Personnel Di-
established firm with 20 years of successful experience York.
— — on Douglas prototype commercial ¢
armament fields such as aircraft guns, ammus-

in the precision instrument field. T i :
and military aircraift. gy S 3 :
nition chutes, ammunition feeders (including

- To conduct tests and analyze
REPLIES ( Bax No.): Addregs to affire nearest you pmhlemE in acoustics and

NEW YORK: 330 W. 42nd Bt, 736} : .
CHICAGH: 580 N, Mirkivin Ave. (11) vibration fields related to air-
craft and associated products.

BAN FRANCISCO: 68 Post 8L, (§)

NEEDED—PURCHASING Agent for Loend
| Serviee Carrier located at Ithaca, New Yorl ;

Alrline experience desirable, Contact Personnel
Director, Mohawk Alirlines, Inc., Ithaca, New Salary open and depandent on ex-

We cite o lew of the good reascns why you might like
to join our organization ...

SALARY increases are based on merit
and initiative—two weeks VACATION,
HOSPITALIZATION BENEFITS. GM's
own INSURANCE PLAN—POSITIONS
ARE PERMANENT due to long rangse
manufacturing and developing pro-
grams—EXPENSES incident fto inter-
views and moving all absorbed by
company—HOUSING and LIVING
CONDITIONS among the best and fin-
est of any along Lake Michigan.

® We have a Junior Engineering Tmini.ng
Program of one year for inexperience

engineering graduales. Opportunity to be-
come acqguainled with all phases ol
industry.

® For the convenience and direct use ol
ongineers in our Engineering Depariment,
we have our own model shop where high-
esl skilled mechanics are employed.

® Educational epportunities for advanced
degrees available at U. of W., Marque!le,
Technical engineering offered at Milwau-
kee Vocational School.

.« « all inguiries answered—wrile or apply . . .
+ AC SPARK FLUG DIVISION

1925 E. KENILWORTH PL.

GENERAL MoTORS GORPORATION

MILWAUKEE 2, WIS.

SENIOR DESIGN ENGINEER

6-20 years' design engineering exp.; aircrait power

plant field preferable; rocket or missile exp. desirable.
APPLY EMPLOYMENT SUPERVISOR

REACTION MOTORS, INC.

- “FOREMOST IN ROCKET POWER"

Rockaway, N. J.

ROckaway 9-1252

PP PP PP PN R S R P S o

AIRCRAFT
SPARE PARTS
MANAGER

Responsible position now open |n Sparse Function
of large mircralt manufacturer. Opporfunity for
growih with an expanding organization.

Applicants must have minimum of seven years mir-
eraft spare parts experience, or equivalant., Includ-
Ing familiarity with current government regulations
and procedures for spare parts. Prefer man thirty
to forty years with at least two years of caollege
training.

HYDRAULIC SALES ENGINEER

Nationally known manufacturer has
opening on Pacific Coast with head-
quariers in Los Angeles area for hy-
draulic sales engineer. Aircralt hy-
draulic sales experience desirable,
When replying please give background

York.

CORNELL AERONAUTICAL Laboratory has

severnl staff positions open In the fleldes of
aeronautical engineering. We are seeking men
with experience In miealle stabllity and control,
vibration and flutier analysis and test, com-
poalte deglgn, transoniec and supersonic wind
tunnel operation, aireraft structure analyasls
and related flelds. The laboratnry offeras the

| traditional advantages of an alert, fast-moving

regearch organization combined with the salary
gcale and fringe beneflie found in today's air-
craft Industry,. We invite you to Inquire fur-
ther about employment possibilities. P.O. Boa
218, Buffala 21, New York,

" SELLING OPPORTUNITY OFFERED

perience and ability.

Contact Mr. W. H. P. Drummond,
3000 Ocean Park Boulevard, Santa
Monica, California. Phone: Exbrook
4-3241, Extension 339.

WELL-ESTABLISEHED manufacturer whose
amall tools are used extensively by mosl
major alreraflt companliea I8 coneldering sales
repregentatives In a few cholee territories in-
cluding Michigan, Tllinols, Wisconsin, ITndians.
Chhia, Migsouri, Georgin and Texas Products
are natlonally advertized, have exesllent aec-
cepltance. Little competitien. A renl oppor-
tunity, Send compléete information on territory
covered, lines carried and number of men
traveled to RW-E866, Aviation Weel.

POSITIONS WANTED

ATR PILOT: Ajirline experience, All ratlngs.

Ape 13, 11 yvears flving exdperience. 5600 hra..
DC-4, DC-3, Convalr, Beecheralft. 4 vears ax-
perience with national concern. Collegs educa-
tion., excellent references. Hesume on request,
PW-5E23, Aviation Week.

COMPANRY PILOT or eales Rep, Alrline nnd

snles background, All ratings Inecluding A & K
Amphiblan exper. College Gread,, family man
domestic or foreign. PW-5717, Aviation Week.

COMMERCIAL PILOT single and mult] engine

Iand and sea Instrument and insiructors rat-
ing. Alreraft and Engines license 1% yra. 32
Vears ald, married, be In Mianmi Nov, 1st. Good
business background., PW-5858, Aviation Weak

B 'WORK WANTED

Engineering Offlee Wishes Dreafilng & Deslgn
Waork, Write to Engineering Drafiing Service—
48 Park Pl., Newark 2, N. J.

© FOR SALE

Consolidated “Liberator” LB-20-Factory con-
verted for passenger or cargo use, Large Cargo

| doors, Cargo Aoor. Long range, 3100 U, 8. gals.
| Speed over 200 M.P.H. Three alrcraft avall-

able. Completely overhaunled and zero timoes
throughout. FS5-5627, Aviation Week,

DOUGLAS, AIRCRAFT COMPANY, Inc.
SANTA MONICA, CALIFORNIA

POSITIONS VACANT

PURCHASING AGENT=—YOUNG Im complots
charge of Purchasing, Subcontracting, and OMce.
PRODUCTION MAMNAGER In complete charge of
Hilnuinr,tminE.. and Inspection.
ENGINEER-DRAFTSMAN—Drawing, Static Test
& Develapmenl of New Eaquipmand.

NEW, PROGRESSIVE Equipment Manufacturer
in Wast Virginia. Stock available but not required.

P-50610, Aviatlon Woeelk
330 W. 42 5t., New York 36, N. Y.

FIRST PILOT WANTED

4000 Hours Minimum Tims Commareial, MELA&S,
Instrument,

Considerabila First Pilot Experience Required on
Multi Land & Sea.

Submit Complets Resume. Pleture Optional on
Application,

P-5827, Aviation Weak
L N, Michigan Ave., Chicagoe 11, TIL

AIRCRAFT PARTS WANTED

Will purehase partial or complets Inventoriss of
AN party, instrumesats. Oftings, conduit. beariogs,

hardware—anything for al 2
Ne inventory tog small—eall, wire, & writs.

AIRCRAFT COMPONENTS INC.

Benten MHarber, Miochigan
“Aviation's Leoding Supply House"

BUYING OR SELLING

Either way our 28 years of sxperience and natlon-
wide coniracts are af your ssrvice Inm Persanal,

related pneumatics) and rockets (including
pack design).

All inquiries will be held confidential. For fur-
ther information contact

ENGINEERING PERSONNEL SECTION

CHANCE VOUGHT AIRCRAFT

P. O. Box 5907 Dallas, Texas

a1

IVISION OF UNITED AIRCRAFT CORPORATION

$3200.00 Each

These engines are 00:00 time since C.A.A.
approved overhaul and have had ACES
C.A.A. approved outside in lubrication
syslem blower to thrust plates incorporated.
They have also been block tested in our
modern test cells and have been prepared
for long term sworage.

C.A.A., APPROYED OVERHAULS
.......53000.00 eo.

® R-1830-92

® R-9B5-ANI-3 ........coo0iiiins e.....51950.00
ALL WORK AND ENGIME SALES CARRY OUR 100 hr. WARRANTY
AIR CARRIER ENGINE SERVICE Inc. E -

. Executive snd Transport Alrcraft.
Starting salary range $7.500 to $10,000 per year . Attention—Looking for a boy In n Lodestar? C.ALA, Approved Intl. Airport Branch s
based on edurational and experiances background. and state salary required. This ship formerly owned my a Major Ol1 Co. JIM WELSEH Repair Station No. 3404 P. 0. Box 236, Miami 48, Florido e ""F
Reply in confidence to Ship hangared, and perfect condition. This |s RCRAET SALES i Ay S d ey E wt*
7 RW-3772, Aviation Week A onece in a Hfr-l:i;m' buy, dan't wril[:: wire im- i E:ﬂ linrﬁghthﬁflih*ﬁﬂ , Cable "ACENGSER™ HGInE
'-5%46, Aviation Weelk ri " s P, ~ mediately, this ship must he sold. No brokers .
1111 Wilshire Blvd., Los Angeles, Calif. : e . New York |7, New York Murray HIIl 7-5884 I

520 No. Michigan Ave., Chicago 11, IIL please. FS-5641, Aviation Week. i i —

= 18949 CESSNA 100, Fully equipped, Omni, Cross - ' |
Wind Gear, elc, Clean airplane. Priced to H T BESIG"
M YOUNG AND AGGRESSIVE sell at $8450. Graubart, 679 N. Michigan, Chi- EXECUTIVE TRANSPORT AIRCRAFT | Inc?ﬂfﬁ AR Sicid e Voo Weizont!
RAD]O A.N Fu EL'C RELATIDHS ﬁaHD engo. MOhawlk 4-7190. S B e Eu;pl;.:e Shi 5uurrEnm:Inqn;ts FFE F . w
To copede ond inntall irerafl radio_eauip- ADVERTISING MANAGER  Exeentive Transport Alrcraft and CURTIMS airerart for sele, For top vaud N et Kiing' yomn: diip. to Pale Alto. Almert,
i i : . alrora ' ¥ - : . .
?:E;EH,ME:Lt?“E?HEﬂwsrnl::ﬁ:m,'mafcﬂal}ldul.:i Mecded of Once, By Leading Lacal Aviation 1-‘-'11'_ complete TE;‘H‘I-'.‘_F‘I: ]r#m'lrt ni’f-{n':l'll:nhll_l_'-_mu'ltil- 'Iﬂ'IEIIH 'IEJH.I*F. P. ‘{T I'I-n-:lr: !l-lﬂ. Hasbrowak Heights, TECHNICAL dﬁﬁubi:gﬁu!'é:n“ o | Palo Alto, Calil. or wrie this address
o . : g 2 L, i wich, Convalr, arey. - S Rirar = g 1 : g
working conditions. High salary., Reply Business. Eastern Pennsylvania Areo. ?:;ﬂ_?f E;;ﬁ:ﬂﬁ;.g, T‘; r-._||tm1:.ﬁn :'.r.:.¢1 t,nffﬂﬁﬁnﬁ m r.duE: I.f_li'rjl:"fml'i;ﬁ?lﬁ? J.. ..;rdt ﬂlﬁ; Ext. DESIGN & Tel. Milford 2-8338 ;ﬂr‘ full dEtmls_L‘ln new, CAA-approved,
P-0874, Aviation Week P.5E30, Aviatlon Weel manufaciure, write or ecall Willlam €. Wold Alrport, Boston. 1947 DEVELOPMENT CO., Inc. ail Change Kit.
30 W, 42 B, New Tork 36, N. X. a3 W, 42nd S, New York 36, N, X Arsociates, Hld Fifth Avenue, Now York 18, = - —
e — - ¥ —_— ., Y. Telephone MUrray Hill 7-2050,
g7 AVIATION WEEK, Movember 3, 1952 93
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SEARCHLIGHT SECTION

I_- FEJH MER

BRANCH:

Miami, Fla.

PHONE

N il
UTIYE

1104 C of C Bldg. FXEC—AIR

BAER FIELD=FORT WAYNE 1N U

' INSTRUMENTS

Authorized Factory Sales
'- and Service

for

| * Eclipse—Pioneer
" * Kollsman

*U. S. Gauge

C.A.A, Approved Repair Station
#3564

Contractors to U. 5. Air Force

Our stock of instruments is one of the
largest in the East,

| IMMEDIATE DELIVERY
CALL » WIRE # WRITE

INSTRUMENT ASSOCIATES

Telephone: Great Neck 4-1147

Telegraph: WUX Great Neck, N. Y.

EASTERN AIRLINES

DOUGLAS DC-3°
AVAILABLE FOR LEASE

We have available for immediate lease to corporations and air-
lines DC-3 Passenger and Cargo Airplanes. These aircraft are

fully equipped for scheduled airline operation. Executive ver-
sions also available. Call on us for more information on the

advantages of leasing. We can give yeu all the advantages of
I ownership without large capital expenditure. Let us show you
the advantages of our corporate leasing plan. Our 20 years of
aviation knowledge is at your disposal. Airplanes available for
inspection at our Fort Wayne or Miami, Fla., base. Available

with Wright or P & W engines.

MIAMI
Phone

9.1218

HARRISON 2145

~1

351 Great Meck Road, Great MNeck, M. Y. |

FOR SALE
PBY S5A

Presenlly being relicensed and recoversd.

CAA licensing in accordance with Speciii-
cation 28-5ACF

Tolal Airframe Time 1861:25 Hours

Left engine and propeller: 377:45 hre. since
overhaul

Right engine and propeller: 161:05 bhrs.
asince overhaul

Major airframe overhaul accomplished at
1336:50 hours by Naval Aircraft Facltory

24 Volt Electrical System with special 8
cuble {oot oirplane type refrigerator
installation

Firewall modified and covered with Monel
mefal.

Both nacellas have firewall shut-off valve
installation.

Flight engineer stalion removed from
canlfer section.

Wrile, phone or wire ingquiriea to

DASCOMP AIRCRAFT SALES CO.

100 Bush 5Street, 5an Francisco 4, Calif.
YUkon 6-6423

AIRLINE SEATS
for DC3—DC4—DC6,
ond Lockheed Constellation

McArthurs, Hardman,

Warren

Douglas ond Poyloods. LO and

HI Density—Singles, doubles,
triples. Delivery from stock.

TRANSPORT AIRCRAFT—ENGINES

IRLINE EQUIPMENT ‘CORP.

Newark Airport,Newark,N.J.
MARKET 2-09&63-4

94

| SPARK

PLUGS

C-355-40en. RC 355-.60 ea. LE 44 -1.45 ea.
C-345-40ea. RC 345-.60 ca. RB 5/3-1.60 eo.
LS B6-.50ea. LS 87 -.15e¢a. LS B8 - .70 ea,

Overhauled like new, in our own shop

C-155-.30 ed. RC 35545 eo. C-265-.55 ea,

C-345-30ea. RC 345~ 45e0. C-26 .45 eo.

LS B6—-40ea. LS5 87 =.10e0. LE 44-1.25 ea.
C-265 availoble in lots of 50 for .50 eo.
C-26 available in lots of 50 for .40 eo.

Mew Stromberg Mixture Controls

P/N A30041 P/N 382090
P/N A30117 P/N 395031
P/M 392281 $16.00 co.

Pumps, reloys, maognetes, component parts for |

mixture controls oand mogs are now available
m our stock.

L & H SUPPLY |

8202 Cedar Springs Dallas 9, Texas ;,

HANGARS
FOR SALE

All Steel packaged for shipment complete.
2 sizes: 194" x 200°'—148" x 162’
Immediate Delivery—We erect anywhere

ANDERSON AIRCRAFT CORPORATION

1700 Sawtells Blvd., Les Angeles 25, Califernia
Bradahaw Z-1242 Arizona 3-T881

| PRATT & WHITNEY ENGINE MNUTS

fmmediate Delivery—Large Quantities
Loww Prices

Mp, 128%8 1,/4-28 Elastic Stop Mul
Mo. 33415 5/16-34 Elastic Stop Mot
Mo, 264332 3 /8-2d4 Elasktic Stop MUl

Alrcralt Divialen

INDUSTRIAL BOLT & SUPPLY CO.

212 W. Bigriow St
Mewark B, M. J. Blaoslow B-1G08

AIRCRAFT ENGINES

(16) Wright 200, 9-CYL., Rated B0O HP
at 2300 RPM, brand new, boxed for export.
8500 each. (Government cost 38000 each)

COASTAL MACHINERY SALES
1775 Broodwoy, New York 19, H. Y.

FOR SALE
HILLER HELICOPTER

Model 360, Mfd. April, 1950 — Total Time G50
hours. Equipped with Improved Agricultural Spray
System. Now in overhaul.

EAST COAST AVIATION CORPORATION

RADIO CRYSTALS
JAMN Approved Types Available
Your Specific Frequencies in following

holders:
FT-243, FT-171-B, CR-1A, HN-10, HC-6!U,
5-A, DC-11A, 5-H, CM-1, HC-1/U

Inquiries promplly answered, deliveries good.

JOHN B. RUDY COMPANY
1023 South Flower Street

Burbank, Calitornia
ROckwell 9-2393

Lexington 73, Massachusetts

[ FOR SALE
COMPLETE P&W INVENTORY

TOOLS - PARTS
R-1340 R-1830 R-2000 R-2800

Inguiries |nvited

CAPITAL COMMERCIAL COMPANY I
B731 West Third Street, Los Angoles 48, Galifernia

T FOR—LEASE
OR SALE

C-46A

PASSENGER AND CARGO
EXECUTIVE AIR INC,

VARIABLE SPEED DRIVES
FREQUENCY CHANGERS
LOW-VOLTAGE GENERATORS

' ELECTRIC CORPORATION
EFT AW Boa 134, INDIAMA POLIS IND

AYIATION WEEK, November 3, 1952

1104 € OF C BLDG. MlAMI, FLA.
I Phone 9-1218

1500 COMPLETE UNITS
OXYGEN BREATHING
EQUIPMENT

For high altitude flying—new surplus—
complete, ready for use. Manufactured for
U. 5. Novy. Available for inspection.
Priced at a fraction of original cost,

Quantity

1 CARLOAD

Miscellancous Engine Parts
for RANMGER Y-T70

750 OXYGEN and CO. CYLINDERS

Yarious Sizes—Shatter Proof
High pressure—with valves

MISCELLANEOUS COMPONENTS
(Many items in this group have not been listed in previous ads.)

Quantity Part Mo, Mfg. Description
20 34001 -0 Eclipse Compass
11 144601 -1F-B1 Eclipse Gyro Indicator
" BI8TY1372 Weiton il Temp Indicatos
26 B27TY147% Weston Cyl Head Temp Indicator
40 1198562 Weston Carb, Air Temp Indicator
10 154011 Eclipsa Amplifier (PB10)w/ED3 MOUNT
(als] 10078-1AG Eclipse Cyro Indicator
A&e cO-9 Eclipse Cluteh Switch (PE10)
20 120781 Eclipae Amplifier (PB10)
57 MF45-3911-907 Vicken Hydraulic Pump ( 3000PSI)
127 PF4-713-20BCE Vickers Hydraulic Pump
75 1416-12C Eclipse Starier
142 28008 Airesearch Jack (Cowl FLAP)
ol 120111 Eclipiz Transmitter
BS I123-34 Eclipse Warning Unit
45 AM4103-92 Clilferd Brass {(Valve FU4785) Ol Cooler
120 MFE-T13-154, Vickers Hydraulic Pump
550 TFD 84600 Thompsen Fuel Booster Pump
125 D7B18 Adel Anti-icer Pump
750 AN4014 Erie Maeter Weobble (D-3) Pump
1000 ANS5TB0-% G.E. Wheel & Flap Position Indicator
A0 AMNSTBO-2 Weslon Wheel & Flap Position Indicster
115 P4CAZA Parker Primer
TO AMN3IZ1 31 Scintilla Ignition Swilch
450 A8 (94-312026) Masco lanition Swilch
0 JHS50.R Jack & Heinz Starter Motor
53 AMET03I-3 Bendix Accumulator 10°-1500 P.5 |,
140 K14940F Marquetie Windshield Wiper Kil
188 EYLC-2334 Barber-Colman Contral
11 12086-1C Eclipse Amplifier
250 SSH-14A Eclipse Oil Separator
100 T16-3 4 Eclipse Generator (MEA-3A)
BG ERE: Edwards Harn
230 921-8 Stewarl-Warner Heater (200000 BTL
@7 6041 H-1464 Cutler Hammer Relay (B-12)
72 0655-D Ara Oxygen Regulator
&5 ASDCY CO7? Mig, Co. Fire Detector
184 SEa—0 4 Eelipse Cil Separator

ENGINE QUICK CHANGE UNITS Applicable to GRUM-
MAN FM-1 AIRCRAFT. COMPLETE with ACCESSORIES

43 PIECES

2000 OIL COOLER
ASSEMBLIES W/VALVES

From 5" to 16" diameter
Mapufactured by Harrison Radiator Co.
and United Aircroft Products

18 PIECES ENGINE QUICK
CHANGE UNITS APPLICA-
BLE TO CONSOLIDATED
VULTEE B24D

1 R1820-52 Low total time since new
16 R1820-54 Low total time since new

PRATT & WHITNEY
1 R1830-43 LTS0

TURRET PARTS

Manufactured by or for
General Electric
Control units—agrips—motors |enameled Manufactured by

Amplidynes, ete.

SEARCHLIGHT SECTION

WHAT DO YOU NEED?

Buy from one of America’s largest stocks of

UNUSED AIRCRAFT PARTS

AIRCRAFT ENGINES

WRIGHT

Quantity
4 R1820-60 Low total time since new
4 R1820-62 MTSH

500 LBS

MNichrome Alloy Wire 0031

Driver-Harris Co.

PRATT AND WHITNEY
AIRCRAFT ENGINE PARTS

Quantity Part Meo. Description
166 10454 Bearing
500 3506 Flange :
130 B2EH Follower A’y

B14 35814 Blower Am'y
53 48369 Shaft
75 48363 Shalt
1= 48399 Sump
390 AF 441 CGear
18 T&H2 36 Gear

1178 B4289 Hearing
113 B4487 Housing

717 g4591C Mose Housing
200 48350-D Crankcase Ags'y
200 BAORT Cvlinder
100 B4A0R4 Cylinder
Q00 g4085 Cylinder

CARBURETORS!
MAGNETOS!
SPARK PLUGS!

Dlitfiﬂ"h:ﬂﬂ 1
Siromberg injection

Carburetor
Holley carburetor

Bendix Scintilla
Magneto

Quantity Pari Ne.
247 PDAgK10

19 1375F
407 SFOLM-Z
(manufacturer's
part Mo, 10-
12453-6 Spec.
AMNI511)

47  SF5RMN-12
(manufacturers
part No, 10~
26170-1)

185,000 LS4AD1

Bendiz Scintilla
Magnelic

Soark Plug { Aein)

SPECIAL GROUP!

ldeal for tear-down for parts

ntit Part No. Deseription
I'::h.'all‘ll:'t X PD12K10 Stombery injection
catburelor
234 PR48-A1 Sirombers carburetor

We own ond offer all parts listed — plus many thou- FR [E EATA |- ﬂG Please moke your request
sands more — stocked in our Baltimore warehouse, Write for on your company letterhead.

4101 CURTI5S AVENUE, BALTIMORE 26, MARYLAND

AVIATION WEEK, November 3, 1952

COMMERCIAL SURPLUS SALES CO.

TELEPHONE: CURTIS 3300
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SO THEY TELL US

Military Services

Une of the first steam catapults for Navy carriers will be installed—mot on a
carrier, but in connection with the 12,000-ft. runway at Patuxent.
Worried about gaps in its domestic radar screen, Air Force has ordered “a num-
ber"” of high-altitude radar planes from Lockheed, earlier announced
as military transports. These are versions of the Super Constellations,
similar to the WV-2 radar command planes ordered by the Navy.
Importance of these ships is indicated by Lockheed's announcement that
ﬂ;em will be no commercial deliveries of Super Connies in the last quarter

of 1952

Navy now has on order 11 Convair R3Y-ls, transport version of Convair's
XP5Y-1 turboprop flying boat.

Industry

Should government agencies and universities compete with industry for scientific
contracts and pr:rmnnel:’ Aircraft industry leaders are getting adamant in
their replies of “No.” Recent military contracts which make the National
Bureau of Standards, Cornell Aeronautical Laboratory and MIT prime
contractors on missile programs, for example, are disturbing managements
of several missile firms. They feel strongly that these prime contracts
should be given industry, and that federal agencies and schools should be
consultants to the missile industry—not competitors.

Reason behind the tremendous expansion at Douglas’ El Segundo plant: Firm
expects to have these planes in production within two years: %D 5 K3b,
AZD and A3D.

Curtiss Propeller division denies that its powerplant for the Bell X-2 is being
reworked, as reported here last weck. We are rechecking our report, which
came from excellent source.

Glenn L. Martin Co. will definitely discontinue production of commercial trans-
ports when the 4-0-4 line is completed.

Transport

Pan American’s announcement of a contract for Comet 3s is considered a inaster
publicity stroke by airline observers. Old-timers recall that PAA has always

h[:m able to win 11Eﬂd11'm:5 by announcing orders for new transports, even
though some did not materialize—such as the chub]m Rainbow, the

original Douglas DC-7, and a giant civil version of the six-engine Consoli-
dated B-36.

Belated CAA action to recommend regulation of reverse pitch prop indicator
lights to CAB was mailed Sept. 29, following two r::ql_in::*?.ts from the Board,
in May and July, for CAA af:tmn The CAA proposal is substantially that
which CﬂE has already put in its draft release of proposed new regulations,
except for retroactive application. CAA suggests that props which do not
readily permit installation of pitch indicators should have lights which
are actuated when the propeller auxiliary pump or the voltage booster 1s
in operation, or should have some other positive indicator to show even
reversing is underway. CAB's draft release proposal does not provide
retroactive installations of planes already in service.

lastern’s President Rickenbacker contended in a press conference that in 1948
Britain's technical and engineering lead over us in jet transports was 10
years, but now it's only three or four, and by the time U. 5. industry can
compete in 1959-60, the British will be ahead of us only a year or two.

Responsible airline people deplmﬂ what they call inaccuracies and warped inter-
pretations of radio commentator Irank Edwards.

A compromise on wingtip tanks which may appear on some jet transports to
extend their range is an airfoil-shaped bulge, outboard of the engines,
which will be an integral part of the wing structure, vet thick umn_ﬂh to
carry a substantial fuel load. An engineer with a major airline savs these
tank sections, not as thin as the rest of the wing, would still provide hift.

Some of the best technical minds are trying to fgure how to keep passengers
aboard high-speed jet transports from having to sit with seat belts fastened
most of every flight. Clear air turbulence 1s encountered occasionally af
high altitudes. with hittle or no warning.
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WHAT'S NEW
New Books

Acronautics at the Mid-Century by Di
Jerome Clark Hunsaker. Published by Yale
University Press, 116 pages, illustrated, price
$3.

This slim new book contains a lot

of meaty historical data, interesting

photographs and drawings and some
tlmughtful conservative interpretation
of aviation’s economic and social sig:
nificance.

Purpose of the book is dehned as
to examine mobility (in a third dimen
sion) and to demonstrate that the good
or evil of the new mobility depends on
the adjustments society makes to
human flight.

Probably not since Horizons Unlim
ited was written by S. Paul Johnston
(Duell, Sloan & Pearce, 1941) has anv
American writer wrapped up aviation
history in a capsule so well as Jern
Hunsaker.

But he does more than update his
torv. He also pm[cch into the second
half of aviation's first century.

Significant because of his conserva
tive scientific background, is Dr. Hun-
saker’s considered conclusion  that
there appears no real power limits in
sight for whatever aircraft speeds arc
found necessary. Limits on speeds will
be determined by usefulness, depending
on fuel consumption, range and payload
requirements and controllability, he
fecls.

5[1*1-1 travel research he considers

adventure for which no time
sr:hedule can be set” until associated
technical problems are solved.

Proposed use of atomic power for an
interspace rocket only shifts the main
problem from the source of power to
the means to apply it, Dr. Hunsaker
feels. Nuclear energy must be trans-
ferred to a working fluid such as hydro-
gen, to be ejected at high wvelocity
Material that can mth-ut:and the tem-
perature involved is unknown and en-
gineering data for development of a
practical design are not available, he
says.

Acronautics at the Mid-Century was
originally in the form of three lectures
which Dr. Hunsaker delivered at Yale
m 1951. They were the 28th series of
Dwight Hamngmn Terry lectures on
mllgmn in the light of science and
philosophy —AM:S

New Addresses

Flying Tiger Line, Inc., has opened
4 new receiving statbion at Air Freig ht
Haulage, Inc,, 474 Tenth Ave. . Y L.
The carrier's sales office i5 at 207
Fourth Ave.. N.Y.C.
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CUTTER |

Just off the press. A speuia‘t ::atning
of routing and milling cutters for the
non-ferrous metalworking indus-
tries. The spiral routing bits and
carbide milling cutters listed and
shown in this catalog are especially
designed by Onsrud for the Aircraft
Industry and have been tested and
proved over the years by leading
aircraft mﬂm:facmrem Every shop
superintendent, engineer and execu-
tive should have this book con-
stantly at hand for ready reference.
when buying cutters and planning
production. Mail coupon for your

copy today.
Onsrud Cutter Manutacturing Co.

Onsrud Cutter Manufacturing Co.
800-820 E. Broadway |
Libertyville, lllinois

Flease send new 52-A Catalog for
t non-ferrous metalworking cutters. |

| Namie i

| Firm___ P
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DESIGN
ENGINEERS

AND

DRAFTSMEN

With Experience on Airirames.
Equipment Instrumentation, Hy-
draulics & Structures

- ALSO

TOOL DESIGNERS
and PLANNERS

LOFTSMEN
DESIGN CHECKERS

With Aircraft Experience

® This is a long-term program fea-
turing the design and developmeni
of advanced JET AIRCRAFT, oifer-
ing recognition ol ability and op-
portunity to advance. Top salaries.
Air-conditioned offices. Ideal subur-
ban living conditions.

KAISER METAL PRODUCTS, Inc.

Radcliffe 5t. Bristel, Pa.
F
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EDITORIAL

The Complexity Problem

(The tollowing letter is one of a series, written by aviation
leaders at the request of Aviation WEeEk's Editor, discussing
the vital subject of aircraft complexity. Mr. Northrop is presi-
dent of Northrop Aircraft, Inc., and is internationally known
as a leading aircraft engineer and designer.)

Dear Mr, Wood:

In response to your letter we feel there are two
approaches to the problem of aircraft complexity—which
has everyone concerned, not only in the military but in
industry as well.

The first of these is the obvious one of being satisfied
with less performance or less equipment. We do not
believe the frst assump-
tion 15 tenable so have
made extensive studies
on the effect of equip-
ment on size and cost.
As a result of these
studies, we feel a per
fectly good day hghter,
having phenomenal rate
of climb and supersonic
speed, with reasonable
range and fire power,
could be bult, having
a combat weight of
approximately 10,000
pounds. On the other
hand, if we carry all of
the electronic radar and communication gear presently
available for all-weather aircraft plus the latest air-to-air
missiles and maintain the same high performance, the
combat weight 15 likely to approach ,“[fl' 000 pounds. The
decision as to where to draw the line is a difficult one and
must be based on complex studies of costs and kill prob-
ability such as are being made in great number these davs.

The secand basic approach 15 to view the whole com-
plex aircraft, engine and equipment weapon as a care-
fully integrated machine without duplicate elements.
Current methods of design and specihcation lead to a
areat deal of duplication of equipment functions. For
example, four vertical gvros are installed in one airplane.
One of these 15 on the nstrument panel in the gyro
horizon, one in the autopilot, one in the fire control
system, and one in the zero reader. They all cost money
and weigh pounds, and each pound multiplies itself seven
to ten times if performance is to be maintained.

Another example of duplication 15 found i the com-
pass system. There are a total of six directional indica-
tors required in a single airplane including a basic system
with remote indication, a standby svstem. a radio com-
pass. a directional indicator in the Zero Reader. and a
rﬂmpm in the autopilot. In addition, equipment 1s
installed for reading direction from the omm range.

Hmj. other examples could be cited, such as the
number of times we provide altitude indication or control,
cach having a bellows and gearing arrangement of 1ts own.

John K., Northrop

78

The above condition is a perfectly natural one resulting
from the multiplicity of sources from which various items
of necessary equipment must be procured. It can only
be changed by a new viewpoint such as outlined at the
first of this paragraph.

Recent study has indicated that approximately 500
pounds of complex equipment of the sort mentioned
could be removed from one airplane design without
affecting the basic mission of the airplane. If we mult-
ply this by the seven-to-ten-pound overall factor for a
gross weight indication, it becomes very important.

Our studies indicate the need for a careful evaluation
of all equipment going into an airplane. We believe that
many items of questionable value are installed in some
mrp].mcs and that a unification of all the equipment and
controls in a basic design can be achieved to great advant
age in cost and weight saving, Jonn K. Norrimor

Who Won This Strike?

When a strike ends, the spotlight of news publicity
usually turns elsewhere. This is regrettable. Sometimes
the results of a strike are most significant.

Lockheed Aircraft Corp. recently went through a three
week strike. Its management compiled the costs of this
strike, and wrote an informative letter to its employes.

The letter, signed by President Robert E. Gross, item
ized the losses of this strike, which was called off at the
personal request of President Truman in the interest of

national defense,

. We are right back where we were before the strike
began. No agreement for a new contract has beern
reached,” Mr. Gross writes.

The nation lost 90 combat airplanes when they were
urgently needed.

The company's California division sales for the vear
will be off nearly 99, or more than $35 million under
forecasts.

The community lost in extra police expenses; and there
were extra deputy sheriffs and court cases. The average
pavroll lost each week of the strike was $1,593,000, which
meant less business for local retaill firms.

The average striking employe lost about $70 wages
cach week, or about $4,780,000. He will get no retro
active mcrease 1n wages for the striking period, if any
new wage agreement 15 made, and the strike may have
delaved thL effective date for all employes of any increasc
in fringe benefits that may be agreed upon.

The union, Mr. Gross said, ° ‘failed o obtain any AT
for emploves that could possibly justify the losses caused
by the three-week walkout. . . .”

Mr. Gross believes union leadership suffered a loss of
confidence among its members, and savs the company
has received formal notification from more than 1,630
members that they have resigned.

The company has lost confidence in union leadership,
[t was the hrst aircraft company in the area to recognize
a union and sign a union contract.

Who did win the Lockheed strike?

—Robert H. Wood
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New Hydra-Gurve Jows

ON MODEL 46 HUFFORD

make estimated savings of

'23.79740

on 200 planes™

BUT MATERIAL SAVINGS ARE NOT ALL...The
Hydra-Curve Jaws lower transitional area stresses between
die and jaw, reducing sheet breakage losses; overcome
wrinkling and insure better skin fits, which cut assembly time.
With these new curvable jaws, many jobs are being success-
fully formed in the “T" condition, saving furnace hours.

DIE COSTS ARE LOWERED TOO because expensive-to-

make dish-outs are no longer required to relieve stresses.

By estimating cost of making 30 various parts for 200 planes
on different types of forming machines, the Hufford Model 46
equipped with the new Hydra-Curve Jaws showed a material
saving alone of 520,180.00! In addition, $3617.40 in labor

savings would be effected.

These figures are indicative of the monev-saving advantages
possible with the new Hufford Hydra- Curve Jaws on Hufford
Stretch-Wrap Forming Machines.

If vou want new cost reductions, if you

[ ] 1 i ||'-.-- I_
want stretch-wrap forming at its best, 3 | ‘ ?‘ ‘ |j:-]|_|] 3
relv upon Hufford ... FIRST IN THE FIELD, \ . |

FIRST IN SALES, FIRST IN SAVINGS!

-
"!. F * # "'r-'l .'I. 4 li""._l
;’;? RHAE 1%!5?5{%‘ =

EL SEGUNDOD, CALIFORNMNIA

*All figures from the files of a leading aircraft
micirtd facturer. Name on reguest.




G.E's PERMAFIL D-C CAPACITORS operate for 10,000 hours or longer
at full-rated voltage in ambients up to 257F. They are 1/5 the size of

liquid-filled capacitors derated to operate at that temperature.

G.E. ""FLYWEIGHT'"' SILICONE AUTOTRANSFORMER is Y2 to V3 lighter,

delivers 14 volt-amps per ounce compared to four volt-amps produced

by a transformer of conventional materials.

G-E COMPONENTS REDUCE WEIGHT

SAVE SPACE
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G.E.’s AIRBORNE TRANSFORMER-RECTIFIERS assure a light depend-
able source of d-c power with little maintenance. Used with an alter-
nator, they cut weight by eliminating long bus runs and d-c generating
equipment usually required. Available in 50 and 100-amp units,

UP TO 80%

For electrical equipment that saves space and weight,
take a look at these G-E Aircraft Components. Up to
80, smaller, carefully built and tested, they can mean
oreater efficiency for your aircraft’s electrical system.

Check the features of the G-E “Flyweight’ Silicone
Autotransformers the most spectacular transformer
design in years.

Note the tiny size of the Permafil d-c capacitor . . .
every bit as dependable as larger liquid-filled units.
And see what G.E.’s Airborne Transformer-Rectifiers
can do towards eliminating heavy, unnecessary d-c
generating equipment and long bus runs.

The next time you specify electrical components,
call on your local G-E representative. He can recom-
mend just the equipment you need for better aircraft
performance. And for more information on the units
shown on this page, write to Section 210-38, General
Electric Company, Schenectady 5, N. Y
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