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T-6 TRAINER equipped with Goodyear Cross-
Wind Landing Wheels; note relative position of
gear—parallel to runway as plane crabs into
wind. Inset shows close-up of Goodyear gear,

The Results are in

Air Force Test Shows cross-w\wo LANDING WHEELS
Eliminate Ground-Looping

After 3,598 student landings, results are in on the
Air Force evaluation program of the revolutionary
Goodyear Cross-Wind Landing Wheels on T-6
Trainers: during the six month test, no ground loops

and no landing accidents — compared with 7 in the
first 40 hours using conventional gear.

Wherever aircraft safety is concerned, you’ll find
Goodyear developments in the forefront— and
Goodyear products first choice of fliers everywhere
— as proved by the fact that more aircraft, the world

over, land on Goodyear tires, tubes, wheels and
brakes than on any other kind.

This outstanding safety record is directly due to the
new Goodyear Cross -Wind Landing Wheel. This gear >
permits cross-wind landings with far greater safety L
than conventional gear, because it lets pilots land

without reference to wind heading. The gear Goo ‘)\}'[AR

“casters”’ to follow the runway, while the plane
itself heads into the wind. AVIATION
PRODUCTS

Goodyear, Aviation Products Division, Akron 16, Ohio or Los Angeles 54, California.



The 2ot RB-36 Reconnaissance Bomber

is equipped with ZENALOY™ parts by lﬂvlrll

The jet-augmented Convair RB-36, equipped with the most powerful cameras ever installed in an airplane,
is designed to serve as airborne eves and ears for the Strategic Air Command. It operates in the stratosphiere,
can speed more than 435 miles per hour, and its mission is to seck out and bring back the facts on enemy
targets, no matter how well hidden, gnarded or isolated.

The delicate and eomplex electronic equipment designed to aid in this vital task is housed in and

protected by ZENALOY® radomes produced by ZENITEH.

For any part or product contributing to the defense program that can be manufactured in
reinforced plastics, communicate with the ZENITH Engineering Division today.

ZENITH PLASTICS €O., Gardena, California

OTHER AIRCRAFT EQUIPPED BY ZENITH

Aeronca » Bell » Boeing » Cessna +» Chance -Vought
Curtiss-Wright » Douglas « Fairchild « Lockheed
Martin « McDonnell « Republic

R.PF

Reinforced
Fiberglas
Plastics

New Departure operates

guns-and-butter plants

Bﬂ“ bearings are essential to the products
of our industrial might.

L. B, Armsy Phala

The ball bearings that serve millions of automobiles,

crucks. tractors, farm imp]rsmﬂnts, electric motors and industrial
machinery are of the same materials, the same heat treatment, the
same methods of precision manufacture as those required for mechanized
warfare and electronic instruments. Thus conversion from one
to the other at New Departure is largely a matter of
changing the emphasis on types and sizes.

The productive capacities of the world’s largest ball bearing
factories are your assurance of the best possible
production of your requirements.

New Departure s engineers and vast resources

tor research are freely at your disposal. el O s Ty
] ) dusky, Ohio, where ball bearings

are produced for doth Indusey
and the Armmed Forces,

NEW DEPARTURE

oy ene. BALL BEARINGS

NEW DEPARTURE » DIVISION OF GENERAL MOTORS = BRISTOL, CONNECTICUT



Sir Launcelot Wins
- All His Duels...'cause

FROTDO means
PR D fessional

The PROTO Line
Includes Wrenches
of All Types,
Pliers,
Screwdrivers,
Punches, Chisels,
Sockets &
Handles,

and Many Others.

One reason why PROTO tools
are professional tools is that
they are made from superior
PROTO-specified alloy steels.
Known as PROTOLOY, these
special alloy steels provide great
strength, hardness, toughness—
and extra long life. Scientific

heat treatment, advanced de-

Eigllﬁ..,. accurate mnnufnntur&, n
meaningful guarantee and com-
pleteness of line are more reas-
ons whyexperts prefer PROTO.
For truly professional tools, see

your PROTO dealer. Send 10¢
for 68-page catalog to

PLOMB TODL TOMPANY

2221R  Santa Fe Ave..
Los Angeles 54, Calif.
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Like the face of a fencing master, the air inlet
ducts of today’s jet aircraft must be protected
by masking screens.

Unless sereened, such duets suck in stones,
wrenches, hats, birds and other foreign matter
when planes are on the ground or flying at low
altitude. On the other hand, screens must be
folded back at upper altitudes to allow maxi-
mum power and lo avoid the danger of icing.

To operate screens on jet engines, AiResearch
engineers have devised an actuating system,
similar to the cowl flap systems in use on most
airplanes. Sereens are opened and closed by a

fﬁf{ff/gf (ﬁmé#: t?/ /ﬁe My J

series of small sturdy serew jacks which are
operated by a compact 14 hp power unit.

Today, AiResearch is one of the world’s
largest producers of aireraft electrical power
equipment, In current production are more than
300 electrical produets, including actuators,
lemperature controls, alternators and electrical
motors.

All AiResearch electrical products must be
small, lightweight, compact. And all undergo
the most rigorous “environmental” tests such as
humidity, explosion, altitude, temperature,
sand and dust, salt spray, fungus, vibration,
immersion, and anti-radio noise.

Live and Work in California! Qualified engineers, scientists and skilled craftsmen needed now. For
details on a lifetime job with this progressive firm, write: Mr. James Crawford, Administrative Engineer,

AiResearch Manufacturing Company

A DIVISION OF THE GARRETT CORPORATION

LOS ANGELES 45, CALIFORNIA

ARESEARCH — spedialists in the design and manufacture of gircraft accessories in the following major categories: air turbine refrigeration * cabin
superchargers * gas turbines » pneumatic power units « electronic controls « heat tronsfer equipment « electric actuatars « cabin pressure controls



B Now Northwest Airlines saves
ground time in mid-air! With the Sperr
Engine Analyzer installed on all North-
west Airlines’ Stratocruisers, flight
engineers can get a continuous visual
analysis of each engine’s performance
while in flight. Graph-like patterns on
the Analvzer scope locate and identily
irregularities in power plant operation.

» Upon landing, flight log informa-
tion directs mainienance crews lmme-
diately to those parts that require
servicing . . . avoids prolonged engine
running on the ground.

Result: Northwest Stratocruisers

spend more time in the air—less
time on the ground.

Saving Ground Time in Mid-air ...

with the Sperry Eﬂ?‘.ﬁl& AMEme

» Sperry’s Engine Analvzer 1s the
first complete instrument provided for
aircraft to isolate detailed engine diffi-
culties. This instrument pays for itsell
in a matter of months., Aside from
saving cround maintenance time, it also
enubles the flight engineer to maintain
proper operaung techniques at all umes

. e pr:.'".“::rll*a unnecessary l.'.'un'||'l-nru:nt
replacemenits.

» The Sperry Engine Analyzer reflects
this company’s many years of experi-
ence in the precision manufacture of
instruments designed to aid aviation.
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CREAT NECK, MEW YORK - CLEVELAND » NEW ORLEANS « BROOKLYN « LO5S ANGELES « SAN FRANCISCO « SEATTLE
IN CANADA — SPERRY GYROSCOPE COMPANY OF CANADA, LiMITED, MONTREAL, QUEBEG

NEWS

DOMESTIC

General Electric Co. and de Hawil-
land Engine Co., Ltd., have confirmed
Aviarion Week's announcement of
their agreement for exchange of infor-
mation on jet engines (Feb. 18, p. 11).
Pact which has approval of both USAF
and Brtish Mimstry of Air, covers all
of the aireraft gas turbime work of both
companies, exclusive of that concern-
g atomic power.

Cessna Aircraft Co. and Seibel Heli-
copter Co. have announced completion
of negotiations for acquisition of
Seibel interests with Sessna  stock.
Charles M. Seibel will join the Cessna
organization as chief enginecer of the
helicopter division.

Armament for the B-47 will be pro-
duced by Crosley division of Awvco,
under contract awarded by General
Electric. GE will also produce the
same equipment at Schenectady. The
new armament—details restricted—will
he mstalled on the now-unarmed six-
jet bomber.

Exports of civil aircraft weighing
6,000 Ib. and less totaled 36 umts
valued at $310,991 in January. Decem-

ber exports were 40 planes worth $260,-
288,

Complete civil aircraft shipments in
1951 totaled 2,477, weighing 5,110,000
Ib., and valued at $88.8 mullion. This
imcluded December shipments of 152
planes weighing 630,000 1b. and worth
$13.1 million. November shipments
were 1602 planes, valued at $10.5 mil-
lion. December engine shipments were
367 aggregating 196,000 hp., making a
1951 total of 4,580 aggregating 2.093,-
500 hp. Employment in plants making
complete aircraft, civil and military,
was 362,985 in December, up 2%
from November, and 63% above De-
cember, 1950, Engine plants emploved
51,268, up 4% from November, and
60% from December, 1950,

Heart attack killed UAL Captain
L.. C. Brown while he was flying Strato-
cruiser from Honolulu to Los Angeles
I'eb. 24. Co-pilot took over and
brought 43 passengers and crew of
scven safely back to Honolulu.

Piasecki HUP-2 production helicop-
ters have gone into Navy service. The
tandem-rotor craft carry Sperry auto-
pilots. They are the first production
-:ﬂl:;tnrs to incorporate autopilot con-
trol.
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DIGEST

FINANCIAL

Douglas Aircraft Co. reports sales
of $225,173,000 and backlog of $1,635
million at the end of its fiscal year,
Nov. 30, 1951. Backlog on Dec. 31
was 51.8 billion. Net camings were

0.9 million or 5376 per share: earn- |

ings before tixes were $18.6 million.

Rohr Aircraft Corp. reports sales of
over 520 million for the first six months
of its fscal vear, giving a profit after
taxes of $505,789 or 94 cents a share.
Sales for similar period last year were

512.6 million, Backlog 15 over $110

milhion.

Sperry Corp. has declared a quar-
terly 50-cent dividend pavable Mar. 19
to stockholders of record Mar. 3.

Garrett Corp. reports unaudited con-
solidated net profit of 51,137,000 for
six months ended Dec. 31, 1951, on
sales of 529.7 million. ProAt before
taxes was %$3.7 million.

Aeroquip Corp. has voted to distrib-
ute 5% stock dividend of 37,500 shares
Apr. 1 to stockholders of record Mar. 1.

Solar Aircraft Co. has mcreased its
quarterly dividend from 15 cents to
20 cents a common share, and has
voted an extra dividend of 20 cents.
Both are payable Apr. 15 to stock of
record Mar, 31.

INTERNATIONAL

Pakistan has ordered three Lockheed
Super Constellations for delivery in
November, 1953. They are scheduled
te be used for a new Karachi-London
SCTVICC,

Avro Orenda jet engine has success-
fully completed its 150-hr. type test.

Subena, Belgian airline, is ordering
two more DC-6Bs, for delivery in 1954,
This brings the carrier’s orders for this
equipment to eight.

English Electric Canberra flew from
London to Tripoli at 538 mph. re-
cently, setting a new rccord for the
1,451-mi. distance,

IATA clearing house transactions in
1951 totaled 5170 million, up 15.1%
from the 1950 figure. Since start of
clearing house i 1947, over $629 mil-
lion has been handled, invelving cash
exchange to accomplish this of only
about $58 million.

REPUTATION!

The best in equipment and

the best of men have earned
Indiana Gear a nation-wide
reputation for producing
the hest in precision gears.

*Shown above is an intricate
planetary cage on which a ten-
thousandth telerance must be
maintained,

INDIANA GEAR

INDIANA GEAR WORKS » INDIANAFOLIS 7, INDIAMA




EAM POWER AMPLIFIER

ANOTHER RELIABLE ELECTRON TUBE RUGGEDIZED BY

ECL/IPSE-PIONEER

INCREASED GETTER CAPACITY

TRIPLE MICA SUSPENSION
'l1

INSULATOR
| CAP
IHEUMTEH—I
HEATER - ‘
iib-’! -
CATHODE 'ﬂl : Ii

SOLID ALUMINUM OXIDE
HEATER INSULATOR ME-
CHANICALLY SEPARATES R
HEATER FROM CATHODE =
TO ELIMINATE SHORTS

DOUBLE WELD COMMECTIONS |

SLEEYED HEATER COMMECTIOMS

® We are not in the standard vacoum tube
business, but we are in the business of
developing and manufacturing a reliable
line of special purpose electron tubes—tubes
that will serve and meet the stiff and varied
operational requirements of aviation, ord-
nance, marine and other felds of modern
industry. Typical of these are receiving type
tubes such as Full-Wave Rectifiers, R-F
Pentodes, Twin Triodes, and the Beam
Power Amplifiers illustrated above and de-

METAL GROMMET MICA
REENFORCEMENTS

MULTIPILLAR SUPPORTS

ILLAR SUPRFORT

SHORT RUGGED
MOUNT IMPROVES

£¥-N SHOCK RESISTAMCE

=
l \.m:-ttsnm.m MELAMIME BASE

WITH INTER-PIN BARRIERS

scribed below. All of these tubes are ex-
hausted on a special antomatic exhausting
machine capable of extra high evacuation,
and are aged under full operating and vibra-
tion conditions for a period of 50 hours, In
addition to the tubes described above,
Eclipse-Pioneer also manufactures special
purpose tubes in the following categories:
gas-filled control tubes, Klystron tubes,
epark gaps, temperature tubes and voltage

regulator tubes.

voos ron e PIONEER smass or guavity
BED, W, B PAT. G@FF,

‘ RATINGS |
Heoter valtage—{A-C or D-C)..... 6.3 volts

TYPICAL OPERATION
Single-Tube, Class A; Amplifier

Heater current ........cccv0nes 0.6 amps Flate voltage .....cocvverrenss 250 vaolts
Plate voltoge—(max.) ........... 200 volts 'El_:_:r_ﬁnn I\rnl'rl:lue ............... : Eiﬁg 'm:I:-
= Fig YOloDe .. i rvsansne =12.5 volts
Screen I"'p_lhﬂlﬂ L 473 volts Peak A-F grid voltage. . ........ 12.5 volts
Plate dissipation—{max.},........ 10 walts Zero signal plate current. ... ....... 45 ma
' Screen dissipotion=—{mox.) ........ 2 waolls 2""-‘1!- sig "'ﬂ; plale current Tt I‘E mo
: erc signoal screen current. ... 5 ma
B, h'?“r :_ﬂ-*had‘ voltoge..... 300 volis Mox, signal screen current. . ... ... 7.0 mao
Maox, grid resistonce ,....... 0.1 megohms Plate resislomned .« . oooosns ... 45.000 ahms
Woarm-Up ime o .ocoviiinenaivinas 45 sec., Tronsconductance ........... 4,000 umhos
Lood resistonce .........00...3,000 chms
| (Plate F‘”'ﬁ! h"'_'ﬂf voltoge may be Total haermanic distortion. . ..o venus 8%
applied simullanecusly) Max, signal power oulput. ... ...4.0 wolls
PHYSICAL CHARACTERISTICS
Bl v i e e B R R e S S e N e i e T e S B Intermediate shell actal B-pin
IR 5 e 5 9 S B 5, o g o L R o e R B R A 4
| T e R e ST P TPAT B o e A A P
Mox. seoled helght. . ..c.ovciiiiiirintsirssssrestsrssssnssstssnrrrsrsrsssrsrnsnsss
b
Other E-P precision components for servo mechanism and computing equipment :
Synchros * Serve motors and systems * rote generators * gyros * stabilization
equipment * turbine pewer supplies and remote indicating-transmitting systems.
For detailed informarign, write to Depr. H
TETERBORO, NEW JERSEY PR cmméﬁ
Export Sales: Bendix International Division, 72 Fifth Avenus, New York 11, N. Y.
8

AVIATION CALENDAR

Mar., 3-6—=Institute of Radio Engineers,
Waldorf-Astoria Hotel & Grand Coentral
Palace, New York.

Mar. 3-/—>spring mecting of Amencan do-
ciety for Testing Matenals; symposium on
testing metal powders and metal powder
products, Hotel Statler, Cleveland,

Mar. 5—Institute of the Aeronautical Sci-
cnces mecting, Boston section; "Hunkan
Factors in Aeronautical Engineering,” by
Ross A, McFarland; Main Building.
Massachusctts Institute of Technology,
Cambndge.

Mar. 10-12—Purdue Airport Management
and Operations School, Purdue Univer-
sity, Lafavette, Ind,

Mar, 11-14=XNahonal Plastics Exposition,
Convention Hall, Philadelphia.

Mar, 14=National Flight Propulsion Mect-
ing, Institute of the Aeronautical Sciences,
Cleveland,

Mar. 17-19=5ccond Midwestern Conference
on Fluid Mechanics, to be held at Ohio
State University,

Mar. 17-21—American Society of Tool En
pineers industrial exposition and annual
meeting. Theme: “Toohng for Secunty,”
Chicago. (For information, write Denham
& Co.. 512 Book Buwilding, Detroit.)

Mar. 20-=Institute of the Aeronauntical
Sciences Los Angeles section dinner mect
ing; speaker—Wellwood Beall, Boeing
Airplane Co.; Los Angeles.

Mar. 20-21—Conference, Cooling of Air
bome Electronic Equipment, to be held
at Ohio State Umiversity in cooperation
with USAF. Technical papers will be
presented by AF, clectronics and aircraft
industries. and research  organizations;
Ohio State University, Columbus.

Mar. 24-26—American Society of Mechan
cal Engineers spring meeting, University
of Washington, Seattle.

Mar, 30-Apr. 3—Convention of Amernican
Association of Airport Execubives, Ft,
Worth.

Apr. 3—Conference on safety problems of
aviation, in conjunction with 22d an
nual Safety Convention of Greater New
York Satety Council; Col. Gialbert I
Teal, USAF, will preside; Hotel Statler,
New York,

Apr. 21-24—Natonal Aeronantic Meeting
and Aircraft Engineering Dhsplay, Society
of Automotive Engineers, Hotel Statler,
New York,

May 6—International Air Transport Assn..
fifth annual technical conference, Copen-
hagen.

May 8-9—Fifth annual Wisconsin Acronan-
tics Conference, Green Bay.

May 12-14=National conference on airborme
clectionics, co-sponsored by Institute of
Radio Engineers’ Dayton section and
Professional Group on Airborne Elec-
tronics, Dayton Biltmore Hotel, Davton,
Olno,

PICTURE CREDITS

l6—Erwin Bulban ; i6—{Doolittla) Wide
World ; (Hunsaker) XNatlonal Aeronautic
A gen.
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Typifving the new generation of jet fighters
Navy has in production to supersede its
present fleet, 15 this latest Chance Vought
Cutlass development, the FTU-3, powered
by more powerful Westinghouse J46 axial-
How jets. Carrier air groups are scheduled
to have the new Cutlass in operational serv-
ice next fall, indicating that production is
well underway. Noticeable differences from
earlier F7U-1 includes larger cockpit, placed
to improve visibility; larger engine nacelles
and intakes; blunt nose and elimination of
most of fin area beneath the wings.
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Small and lightweight, G-E's new static-type voltage regulator is
both fast and precise. Voltage regulation from no load to full load

is better than =2.5%, while recovery to + 5% of rated voltage
occurs in less than 0.1 seconds after release from extreme condi=

tions of load.

Strength and dependability are built compactly into the regulator.
Operation is unaffected by aircraft pitch, roll or yaw, or accelera-
tions of 10 g. There are no tube filaments, no fragile components,
almost nothing to wear out. Operation is good to above 50,000 1.,
and between — &7 F and + 160" F.

In G-E’s new lines of alternators and voltage regulators
the advantages of light weight, compactness and re-
liability of a-c electric systems are available for your
aircraft installations. But whether your problem is a-c
or d-c, a single instrument or complete electrical system,
contact your General Electric aviation specialist, or
write the General Electric Co., Schenectady 5, N. Y.

New Static Regulator
for Aircraft Alternators

Has No Carbon Stacks

Can withstand 10-G acceleration;
Remains stable throughout life

Designed to military specification MIL-G-6099,
this compact new static-type voltage regulator
eliminates routine maintenance, reduces replace-
ment costs, permits better aircraft electric system
performance under extremes of altitude and tem-
perature and eliminates exciter reversal problems.
Both small and rugged, the regulator is designed
to control G-E's new line of high-performance air-

craft alternators.

Note these significant features:

® Expected useful life above 5000 hours

@ No carbon stacks

¢ Ready to operate—no warm-up required

@ Can be used with alternators either wye- or
delta-connected

® Negligible voltage drift with temperature

?ﬂﬂ C72 /:?za‘ j;zﬂrs-z COe Ecl?ﬁ‘/ﬁf‘f 27
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WHO'S WHERE

In the Front Office

R. Paul Weesner has been named presi-
dent of Resort Airlines, Inc., moving  up
trom his former post as executive vice presi-
dent and general manager. He was formerly
executive vice president of Lake Central
Airlines, scheduled local service carrier in
the Midwest.

Robert R. Porter has been designated
vice president-sales manager for the Ford
Instrument division of Sperry  Corp.,
Long Island, N. Y. Prior to joining the
division in 1949 as assistant to the presi-
dent, Porter was with Cleveland Graphite
Bronze Co.

Helen C. Fedderson has been made presi-
dent of Cox & Stevens Aircraft Corp,, Min-
eola, N. Y., maker of aircraft weighing kits.

Edward L. Ladd has been chosen execu.
tive vice president of United Aircraft Prod-
ucts, Inc., Dayton, Ohio. Ladd has been
with UAP for five vears as assistant vice
president of contractual engineering.

Bernard F. Coggan, former C eneral Mo-
tors’ execubtive, has joined Consolidated

Viltee Aircraft Corp., San Diego, as assist-
ant to the president and general manager,
He will handle special assignments in Con.
vair's aircraft and guided missile develop-
ment and production programs. Thmng
Waorld War II, Coogan was active in the
Boeing B-29 program for GM.

Changes

Arthur Paine has been named chief of
Bristol Engineering Corp.’s aircraft design
division, Bristol, Pa. Other promations -
clude Karl Koehler to chief of the Me-
chanical Design division and George Dixon
to chief of the Electronics division.

John H. Little has been designated man-
azer of aviation sales for the Glidden Co.,

leveland, Ohio, socceeding F. L. Long
who has gone to the firm’s Central Indus-
trial dnhmn

Tore Anderson has been pmmntu:] to
chief engineer of Airtron, Ine,. Linden.
N, ], wave-guide components maker for avi
ation and allied helds,

Charles W. Sanford has been named
works manager at Jack & Heintz, Inc.,
Cleveland

Richard H. Owen, formerly with Convair,
Ft. Worth, has joined Aviation Engineering

Corp, Woodside. N. Y. as operations
manager,

J-l::n*ir: L. Nelson has been made works
manager of Solar Aircraft Co.'s new 300,000
sq. ft. Wakonda works, Des Moines, Iowa.

James O'Hara has been appointed special
sales representative for the Aviation Sup-
plies division of Air Associates, where he
will mtroduce and market new products.

Charles F. Dworshak has been made as-
sistant to the vice president-operations, Slick
Airways. William K, Fowler has been named
assistant to the vice president-sales for the
scheduled freighter carrier.

J. Quinn Collins has been designated to
head up a new military division in North-
west Airlines’ sales department.
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INDUSTRY OBSERVER

> USAF and Navy's BuAer are enthusiastic about a new landing and
alighting gear, dubbed the hydro-ski, for highspeed tactical float planes. I
1s designed to replace conventional bulky floats. The new hydro-skis are
much smaller and lighter than floats, can easily be retracted. Two ver-
sions, floating and submerged, have been developed by Edo and All
American Aviation. Navy has alreadv carried out H1ght tests using a
Stinson OY-1, and USAF and Navy are reportedly planning a whole
series of new combat planes for the new planing gear. The equipment
would also be made up in kit form to install on planes in tllu: field.
Highly successful NACA experiments with hydro-flaps to improve mili-
tary aircraft ditching characteristics spurred the new hydro-ski develop-
ment.

> Increased USAF interest in stall warning indicators is seen in installa-
tion of Safe Flight device on Boeing B-47 Stratojet bomber to indicate
sate approach speeds, permitting landings taking up much less roll and
allowing use of smaller fields by the six-jet bomber, Evaluation on the
Convair B-36 is also being planned.

» Navy 1s cvaluating an cxternal light hooked up to stall warning instru-
mentation on its |f:i: night fighters to notify aircraft carrier hn-:'lmur Sig-
nal officers when plane is approaching stall.

> Stick shakers for small Beech Bonanza and Ryan Navions are under
development by Safe Flight Instrument Co., which has fitted its own
Bnnan.«m with a modified military model fur trials, CAA is said to be
planning installation of stick shakers on its twin-engine transports; USAF
is testing the device at Fglin AFB, Fla., on a C47 and a North Ameri-
can F-51.

> Second Piper PA-6 Skysedan four-place, low-wing, all-metal personal
plane with retractable landing gear, developed by the company as a post-
war competitor with the Navion and Bonanza, is being used by Piper
1s a company executive plane and to pick up scarce materials to prevent
production slow-downs. The second model is fitted with a 185-hp.
Continental, where the frst craft had a 165-hp. engine. Plans to produce
the Skysedan were abandoned when climbing costs indicated price wonld
have to be about $8,000, considered too high to meet the competition,

» Cessna Aircraft Co.’s new low-wing twin-engine 5-6 placer has been
reported visiting an eastern airport, where some people at first mistook it
for a Beech Twin-Bonanza, The new Cessna twin is said to be stressed
to take small turboprop engines.

»The new Westinghouse J46 engine which was scheduled to replace
the Westinghouse ]34 in the sweptwing Douglas F3D-3, now becomes a
onc-airplane engine as far as production contracts are concerned. It is
going into the Navy Chance Vought Cutlass F7U-3, in a twin installa-
tion, but that's all. W ‘estinghouse has enough commitments on its
bigger [40 engine to take up any slack resulting from the J46 program,
however.

» IVirst production use of Allison’s big turbojet engine, once called the
J35-A-23 and now the J71, will probably be in a new forthcoming ver-
sion of the Northrop F-89 Scorpion night fighter, replacing the Allison
J35-A-21 engines now operational in the F-89A Scorpion. The engine
switch probably is a vear off, but when it comes the new Scorpions will
have approximately one-third more power, since the J71 is rated in the
over Y,000-Ib. thrust class.

» Convair contract for its delta-wing production prototype XI-102 with
electronic interceptor armament system in manufacture by Hughes Aircraft
Co. 15 still snarled in Air Materiel Command red tape. Contract difficulties
revolve around mability of Convair and Ar Force to agree on patent
rights of developments contained in the XF-92A delta-wing research

nrtraft
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Financial, Industrial & Military Outlook

Full implications of the stretch-out of military aireraft production
only now are beginning to be apparent. Accordingly, Aviation
Week asked its financial expert last week for a special report on
the stretch-out’s effects. Concurrently, the president of the Aircraft
Industries Assn. stated the official position of the industry. To round
out the perspective, one of the magazine’s editors reports military
aspects on the basis of recent discussions with top Pentagon officials.
These reports for the first time bring the picture into sharp focus.

|. The Financial View

By Selig Altschul

While the “stretch-out” of aircraft production schedules
will mitially lead to a number of costly consequences, the
long-range implications may well turn out to be quite con-
structive for major segments of the industry.

Previous schedules have now been labeled as highly un-

realistic. To attain past goals could have dislocated the
nation’s economy to an even greater degree than that
experienced during the past vear. Unemployment i1s becom-
g a serions problem in industries shut off from raw mate-
nals diverted to the rearmament program. Morcover, the
general resistance to further boosts in taxes also may have
scrved to place a brake on the recent scale of accelerated
aircraft production schedules.
» Subcontractors Hit=It is ironic, however, that the Admin-
istration’s concern for the nation’s economy by imposing
cutbacks in aircraft production will prove harmful and costly
in other directions. For example, subcontractors who had
expected to participate in the heavy aircraft procurement
program have been among the first to be hit by cutbacks.
Business has either been canceled or stretched out, This
will make it difhicult and costly for them to retain the neces-
sarv labor force employed for full schedules.

[t also will serve to increase their operating costs. With-
out escalation protection in their contracts thev are faced
with a real squeeze. Morcover, their very existence is threat-
encd as they are unable to obtain more steel, copper or
aluminum for normal civilian production to fll the gap
created by the defense slowdown. A great many subcon-
tractors are in the “small business” category—a group hav-
ing the avowed support of Congress and the Administration.
Yet, the cuthacks have been very harmful to this group.

There is no question that lower monthly quantities of
aircraft will tend to increase unit costs. Moreover, by re-
vising schedules and forcing cancellations in various direc-
tions added costs have been imposed upon prime aircraft
builders. In most instances this will be passed on to the
government. Here again, estimated over-all savings of the
cuthacks will be offset to some degree by these various
adjustments serving to increase the cost on the existing
procurement programs.

» Industrial Stabilitv—Yet, once all the present adjustments
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are satisfactorily cffected and absorbed, the prime aircraft
builders, as a group, may be entering one of the most stable
prohtable periods in their history.

To have pursued the now so-called “unrealistic” schedules
would have meant a very rapid build-up by the end of 1952
or carly 1953, with completion of most of the program in
1954, At that point, unless international conditions were to
deteriorate even further, the aircraft industry would have
been due for another sharp deflation.

It is these sharp peaks and vallevs which in the past have
proved extremely costly to industry and government alike.
T'his “accordion™ pattern has also made difficult the plan-
ning and achievement of long-range engineering programs
so essential in the aircraft industry.

Revised production schedules now indicate that the

I43-wing Air Force and allied Naval aviation expansion,
instead of being achieved in 1954 as first planned, most
likely will be accomplished some time in 1956, This 15 of
far-reaching significance and is highly constructive to basic
segments of the aircraft industry. Should present plans
hold, production will assume a far more normal pattern and
be maintained at a high platcan over a longer period of
time, extending through 1955 and possibly beyond. Never
before has the aircraft industry enjoved such assurance of
sustained high volume output under more orderly conditions
projected so far into the future.
» Funds vs. Sales—According to latest available fgures, air-
craft backlogs aggregate some S11 hillion. By contrast, 1951
sales were estimated at about 53 billion, For the two-vear
period ending June 30, 1952, about $25 billion had been
appropriated by Congress for aircraft procurement. "This
total compares with $35 billion appropriated m the first two
vears of World War II. Hence, it can be seen that aval-
able appropriated funds are about ten times that of 1951
industry sales.

While the record-breaking peacetime budgets of fiscal
1951 and 1952 provide for substantial ultimate delivernies
of new aircraft, it is highly significant that not a single com-
bat airplane has as vet been delivered as a result of orders
placed from these funds. It usually takes about two vears
from the initial order placement to incorporate such new
planes into the military structure,

Yet to come are funds to be provided from the projected
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1953 fiscal budget. If approved by the Congress, another
$14 billion in contract authorizations for direct aircraft pro-
curement will be made available on top of the aporonria-
tions in hand. This would make a total of some $39 billion
for aircraft procurcment—an amount more than 16 times

the actual dollar volume of 1951.

» Changes Unlikely—Admittedly, while economyv talk for
the budget may appear during 1952, an election year, any
significant changes in the aircraft procurement program
appear unlikely. In fact, as in the past, any international
crisis is likely to see an accelerated move for more aircraft
purchases. On the other hand, events in recent vears have
demonstrated that over-all levels of aircraft procurement
remain relatively unaffected by outward indications of a
lessening of international tensions (ie., the Korean peace
“scare”).

Morcover, while actual appropriations may be reduced

slightlv, an effective build-up can be conducted through con-
tract authorizations to be financed bv appropriations of sub-
sequent vears. Under current executive and legislative
powers, the military services can be authorized to enter mto
contractual obligations for delivery of equipment in future
vears. In effect, only such funds are provided from the cur-
rent vear's appropriations to initiate purchases. The balance
and bulk of the amounts due on such commitments will
come from appropriations of subsequent vears. This tends
to make believe current appropriations are providing a far
larger aircraft program.
» FFavor Strong Air Arm=—With an air-minded Congress, any
change in the Administration is unlikely to alter the pres-
ent build-up of air power, In fact, the leading Republican
aspirants fl{]u' the presidency directly or through their
supporters are known to be inchined toward a strong air
arm in our national defense establishment.

It must not be overlooked that obsolescence 15 constantly
taking its toll of existing inventories of military aircraft.
For example, the Secretary of the Air Force reported that
during the current fiscal year 1952 the Air Force inventory
contained an average of about 20,000 aircraft of which more
than 72% were World War 11 tvpes over six vears old and
scheduled to be declared obsolete by June 30. 1952, Accord-

Il. The Industrial View

By DeWint C. Ramsey (Admiral, USN, ret.)
President, Airceraft Imdustries Assn.

Target dates for the air power build-up have been delaved
some 18 months. The minimum strength  ofhaially pro-
nounced necessary to national security will not be achieved
in late 1954, as planned, but in 1956,

These revised goals, which involved a 143-wing Air Force

and a proportionate increase in Naval air, became public
knowledge when Sceretary of Defense Lovett and Secretary
of the Air Force Iinletter so advised a committee of Con-
gress recentlv, This followed notification to the aircraft in-
dustry that its production rates would be slowed to fit the
new schedules provided for in the 1953 federal budget.
» National Policy—There 15 no question that this change
cases the ultimate burden of the aircratt industry to a con-
siderable extent. To attain the earlier schedules would have
rtﬂuimd a much heavier draft on the lifeblood of consumer
industries—materials, manpower and machine tools. We
would have required priorities far higher than any we have
had so far. The national policy, founded on the theory
that a healthy civilian economy is needed to support re-
armament and the maintenance of a large military estab-
lishment over an unpredictable number of vears, would
have had to give way to a serious extent.
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ingly, even without regard to a build-up of the Air Force
to 143 wings, more than 14,400 aircraft in that service are
due for replacement by more modem and advanced types.

A long-range program for building up our air arm 1s ef-
fectively underway and high volume output for the aircratt
industry appears fairly assured in the immediate period
ahead.

In any large-scale expansion of aircraft production there
is a preparation period where tooling-up, training personnel,
assembling materials and components must take place be-
fore any volume output can result. In addition to this
normal attribute preliminary to largescale manufacture,
the aircraft builders were hard hit during 1951 by short-
ages of materials, machine tools, and strikes—directly and
indirectly.

Strikes in aluminum plants, for example, created short-

ages of raw materials which prevented production of jet
engines on schedule. This, in turn, served to slow down
the entire aircraft production schedule,
» Lead Time—The long lead time in aircraft production 1s
now largelv accomplished for most aircraft compamies. Ma-
chine tool and components bottlenecks are being solved.
Fssential materials are also flowing more readilv to the
industry.

For tangible evidence of improving and mounting deliv-

* eries, it is only necessary to examine recently issued annual

reports of a few aircraft companies, For example, during
the first six months of 1951 Grumman showed total sales
of 569.8 million. The report for the vear indicates that
deliveries for the second half were almost $98 million,

Douglas, despite a five-week strike at its Long Beach
plant, reported billings of about $72 million for its fourth
quarter ended Nov. 30, 1951, This compares with a sales
volume of only $39.3 million for the first quarter ended
Feb. 28, 1951.

The aircraft industry remains essentially a contracting
business and cannot be evaluated on a short-term basis, Air-
craft production currents are too strong to be curtailed
sharplv. The planning and preparation of 1951 and prior
vears is bound to be reflected in volume production during
1952 and the immediate vears bevond.

The American aircraft industry proved that it could

expand rapidly and outproduce the world m warplancs. In
Waorld War II the industrv’s production rose trom 6,000
militarv aireraft in 1940 to 96,000 in 1944, and in effecting
this achievement it became the largest industry the world
has ever known. But no such record can be imposed on a
business-as-usual economyv, And, tense as the world situa-
tion is todav, our leaders see no need vet for the privations
that would be inflicted by the staggering debt of an all-ont
wartime production effort,
P 5till Building Up—But it 1s important that, in the read-
justment of the nation’s air power sights, we do not lose
sight of the magnitude of the task as it stands. The in-
dustry has not slowed down; it 15 still building up. Our
production rates are increasing and must continue to in-
crease for at least another two vears. Our materials and
machine-tool and manpower needs have not slackened.
Indeed, thev will continue to grow. The bottlenecks which
have plagued us in the last vear show promise of giving
way under increasing production of basic materials and ma-
chine tools, but they will recur without the constant vigi-
lance of the industry, the military and the civilian govern-
ment agencies.

There is no alleviation in the serious shortage of engi-
neers, of which the aircraft industry has warmed again and
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agam. The output of graduates of engineering courses in the
colleges and universities is still diminishing, year by year.
While the need will not be so great, there will still be
an msistent demand for skilled manpower. Before the end
of 1952, the total manpower of the industry will increase to
about 750,000, as compared to current employment of some
600,000,

» Higher Cost—So unportant a readjustment in scheduling.
however realistic it may be, cannot help but have somc
adverse effects. There i1s certain to be an increase in the
unit cost of aircraft, produced in lower monthly gquantities.

lIl. The Military View

By William Kroger

While the importance of the stretch-out on the financial
and productive situation within the industry over a period
of years cannot be over-emphasized, it could be considered
over-shadowed immediately by some purely military aspects.
»U.S. Strength—The stretch-out has the immediate effect
of weakening our militarv aviation at a time when onlv the

Administration, but not the military, really believes Russia -

will sit tight.

[f production were permitted to risc as fast as possible
—and no all-out war intervened—a vear from now USAF
and Naval aviation would almost be modern air forces,
nearly ready for emergencies in scattered parts of the world.

Neither arm vet has attained that status.

As of Jan. 1, 1950 (before Korea), USAF had 8,004
combat planes; Navy had 4,900 operating aircraft of all
types. A year later, USAF had 8,159 combat planes; Navy
6,200 operating planes.

So in the year 1950, USAF gained 155 combat plancs;
Navy gained 1,300 operating planes of all types.

During that year our air forces went imto action m
Korea, some planes were withdrawn from storage, and
andu:ﬁnn for the vear totaled about 3,000 for USAT" and
Navy combined.

Military production for 1951 was approximately 4,500
planes for both USAF and Navy.

Since our mihtary aviation entered combat in Korea
in June 1950, total plane losses there from all causes have
probably approximated 1,000. An estimate of production
in that period would be about 6,500,
> Balance Sheet—So USAF and Navy have received about
5,500 new planes over and above losses in a combat theater.
Now, deduct for all losses or scrappings elsewhere during
that period (normal peacetime attrition used) to be calcu-
lated at about 25% a year of the total force,

Military production from June, 1950, through the end
of 1951 actually comes out to less than the number of
planes lost or retired during that period.

On Jan. 1, 1950, USAF had a total of 17,222 planes of
all types. One vyear later, its total was 17,337. Navv on
Jan. 1, 1950, had 14,200 planes in all categories. One year
later, its total was 13,550.

AIA quotes Gen. Vandenberg that 80% of our present
military aircraft are obsolete.

Those are the hgures that worry the military when
they contemplate the stretch-out.
> NATO Needs—Two of the outstanding needs of the
North Atlantic Treaty Organization air force are fighters
(including fighter-bombers) and military transports. The
military, naturally, is not breaking down the models of
planes hardest hit by the stretch-out. But some conclusions
can be drawn from visible evidence.

Some North Amencan 19-86s had been ticketed for
Furopean countries. With lower schedules now imposed,
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And there will be losses among many subcontractors and
suppliers as prime contractors recall some of the production

work farmed out in the base-broadening preparation for
heavier schedules.

The industry recognizes that the Government is taking a
calculated risk in stretching out the air power build-up. It
recognizes the economic basis for such a move. It will do
everything possible to maintain these new schedules and at
the same time prepare itself for greater production, if the
march of cventy should demand it.

it 15 likely that few if any I"-86s will go from the U.S. to
Europe this year. That 15 scen as onc reason behind the
recent U. §.-U. K.-Canada agreement whereby 500 Canadian-
built F-86s will be sent to the Royal Air Force.

The cancellation of production of the Fairchild C-119
at the Chicago plant, it is believed, was a direct blow to
NATO that has not yet been softened. No European coun-
try has a comparable type of troop cargo transport in pro-
duction and the NATO forces are understood to have been
counting heavily on Packets.

It is likely now that no C-119s will be sent to Europe
this vear as output at the Hagerstown plant will be needed
by U.S. forces. An alternate source of supplv for the
Packet is still being considered, but no decision on this is
believed near.

This curtailment of new production to NATO coun-

tries has a subsidiary long-range effect. Should stability be
returned to the world and our own militarv aircraft procure-
ment reduced, the foreign market for spare parts and re-
placement planes could be of outstanding importance to
the manufacturers. That market will not exist without
planes now to develop it.
» Design—Despite the stretch-out and its lower rate of
production, USAF and Navy can do something to increase
the number of planes on hand in the most critical cate-
gorics. That something is merely to push production of
certain types higher, deferring planes which were not sched-
uled to be in quantity production for some time.

Evidence indicates that is being done,

It is almost certain that North American will be per-
mitted to produce as many F-86s this vear as possible. If its
schedule has been reduced it is because the original pro-
gram was unrealistic, and impaossible to fulfll.

There is definite pressure in high-level Pentagon circles
to freeze designs of most-needed tvpes so production can be
stepped up. This is bringing a return to the familiar
World War modification plant. One for the B-47 alreadv
is being activated at Tucson by Grand Central Aircraft Co.

The influence of the stretch-out on design likely will find
another outlet. Some devices that originally were thought
to be too far away to be fitted into the program that called
for peak strength by 1954 now will be given renewed em-
phasis for there is another vear or 18 months for them to
be developed.

This additional development time enables some defend-
crs of the stretch-out to fall back on the explanation that
while the U, S. may not have the most planes in the world it
will have the best. Under present conditions, there are
two obvious weaknesses in that statement.

The potential enemy can be using that extra year or 18
months for the same purpose and in the past has not shown
anv notable inferiority in design.

[iven more dire, we didn't win the last war with qualita-
tive superiority alone. Just as important was quantitative
supcerioritv—and now we don’t even have that.
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New Martin Managers Take Over

Directors vote in Bunker and Wharton; Pearson, John-
son step down; new financing program takes shape.

Management team of G. M. Bunker
and ]J. B. Wharton stepped officially
into the Glenn L. Martin Co. late last
week following a vote of the company
directors which simultaneously accepted
resignations of President C. C. Pearson
and Richard L, Johnson, vice president-
finance,

Bunker becomes president and gen-
eral manager as well as a director of the
company and his running mate, J. B.
Wharton, was elected vice-president-
finance.

Pearson, who had been president of
the company until the directors’ meet-
ing Jan. 21, has signified that he would
remain with the company “to maintain
continuity” until Bunker assumes com-
plete reins. Just what Pearson’s future
plans may be are conjectural at this
Eﬂint, although military sources express

ope he will remain with the Martin
organization. He is held in high favor
by both Navy and Air Force as an ex-
pert in production matters.
> Agencies Approve—Glenn L. Martin,
present board chairman, in naming the
new management heads said, “Mr.
Bunker is particularly suited to take
over this assignment because of his
extensive background in manufacturing,
budgetary control, production contro
and business management. Sclection of
Mr. Bunker has the wholechearted sup-
port of all the banking and govern-
mental agencies who are participating in
the company's recently announced
hnancing plan.”

Just how the pioneer aircraft manu-
facturer himself will igure in the busi-
ness management of the new group is
not presently known. It is reported that
although he considers himself “just a
director” he helds considerable sway
over company policy by virtue of his
large holdings of stock in the Martin
company,

Unofheial sources report that Martin

likely will retire from active participa-
tion in the company in mid-1952. This
may be discussed at the next board
meeting, called for Apr. 2 to act on
details of the company’s recently an-
nounced financing planning.
» Bunker's Background—New President
Bunker was born in Chicago, TIl., Jan.
2, 1908, and was graduated from Massa-
chusetts Institute of Technologv in
1931, He joined the Campbell Soup
Co. in 193] and remained with them
until he joined Wilson and Co., Chi-
cago, in 1934,

In 1936 he joined A. T. Kearney and
Co., (formerly McKinsey, Kearney and
Co.), consultant management engineers,
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where he became a partner. He became
associated with the Kroger Co. as vice
president-manufacturing,  Cincinnati,
Ohio, in 1942. He moved to the Trail-
mobile Co. in 1949 as president and
general manager.

» Wharton's Bac nd—"Wharton was
born in Ellwood City, Penn., Mar. 21,
1914, and was graduated from Pennsyl-
vania State College in 1935. He joined
D. G. Sisterson and Co., New York, in
1936, and remained with them until
1944. During this same period, from
1942 to 1944, he was consultant to
Triumph Explosives, Inc., of Elkton,
M.

In 1944, Wharton was named treas-
urer of Trinmph. In 1945, Noma Elec-
tric Corp. acquired control of Triumph,
and in 1946 Wharton was elected vice
president-treasurer of Noma. He left
this position in 1949 to move to the
Trailmobile Co. as vice president and
freasurer.

Martin stockholders will meet Apr. 2
to approve proposals for the issuance
of $6-million in convertible notes, with
voting rights, to be sold to a group of
private  investors  through  Smith,
Barney & Co., and for authority to
issue  additional  shares of common
stock, '
> Other Funds—Other details of the
financing plan include a change in the
Navy V-loan agreements increasing the
maximum credit available to a total
of $27,500,000, of which $20,500,000
already has been drawn; new Joans from
the Reconstruction Finance Corpora-
tion in an aggregate amount of $7.5-
million and extension of maturities of
existing commercial loans from the
RI'C; acceptance of a $25,000 increase
in_price per plane for 101 commercial
4-0-4 airliners by the airlines; extension
of maturities on present bank loans,
and release of rights by the RFC and
the banks to the proceeds from sale
of 2-0-ZA airliners presently on lease to
TWA.

An alternative plan proposed by the
company which would call for an in-
crease in the new RFC credit from
$7.5 million to a total of $12 million
if RFC preferred not to release its
rights to 2.0-2A sales proceeds was ap-
proved by the RFC,

As originally planned RFC would
offer a credit of $7.5 million under De-
fense Act of 1950, In addition, Martin
proposed that it defer and release its
$4.5-million claim on net proceeds de-
rived from 2-0-2A sales. This plan would
have resulted in aggregate 512 million
for Martin treasury. Instead, RFC

chose to hold onto its $4.5-million
claim and has agreed to authorize a
total $12-million credit using the $4.5-
million claim as security.

CAB Investigation
Of Airline Opens

Civil Aeronautics Board has started
investigation of Lake Central Airline,
a local service operator in Indiana and
Ohio, to determine whether the com-
pany and its officers “may have vio-
lated one or more sections of the Civil
Aeronautics Act and the Board's regu-
lations.”

Sections in which CAB said it was
interested cover fare rebates, stock own-
ership  disclosure, accounting form,
limitations of company control and
interlocking  directorships, profit on
scenrities transfer, reporting of agree-
ments, and penalties tor violations and
for falsification of records.

The Board's decision to investigate

came shortly after it had heard argu-
ments on extension of the line’s certifi-

cate of public convenience and neces-
sity. %

AA Revenues Up 37%,
Profits Rise Only 2%

American  Airlines—giant of the
money-making airlines—gained only 2%
in net profit last vear, despite a 37%
jump in revenues, the AA fhnancial
report reveals.

Expenses zoomed 40%, wiping out
all the benefits that would normally
have been brought about with a power-
ful upsurge n load factor and total
TCVEINIES.

American’s 1951 revenues of $162,-
970,000 vielded a net profit of $10,548. -
000 or 51.42 a share; yet revenues of
5115,654,700 the year before gave al-
most the same profit=5%10,400,000, or
$1.39 a share. Strongest impact of cost
rise hit American the last quarter of
1951.

Here’s how American's upsurge in
1951 revenues melted away under in-
creased costs into a nominal change in
carnings of the previous vear (compar-
able 1950 figures are shown in paren-
thesis):

Total revenues $163 million ($118.7
million).

Expenses: Direct flight $66.3 million
(546 million); ground $66.6 million
(549.4 million); interest, misc. $2.2 mil-
lion ($1.5 million). Total expense
$135.1 million ($96.9 million).

Profit before tax $27.9 million ($21.8
million).

Income tax (fed.) %17.4 million
($11.4 million).

Net profit $10.5 million ($10.4 mil-
lion).
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PIPER AIRCRAFT'S ENTRY in the light transport field with the completely new PA-23 Twin-Stinson is one of l‘ht‘ signs that . .

1952 Looks Good to Lightplane Industry

By Erwin J. Bulban

Lock Haven, Pa.—More than 100
veteran light aircraft distributors and
their salesmen, gathered here for the
12th annual Piper distributors conven-
tion, generally agreed that 1952 promiscs
to be a solid year for the industry, espe-
cially if the defense program comtinues
at its present moderate rate and the
mtermational situation does not mate-
rially worsen.

That the manufacturer concurs with
this optimistic attitude 1s seen n 1ts
introduction during the meet of a
wholly new model, aimed at an en-
tircly new ﬁL]d for the company, the
novel PA-23 Twin-Stinson low-wing
light transport, scheduled for deliveries
in 1953, The Twin-Stinson is aimed at
the low-cost, twin-cngine market, and
is tentatively pegged at less  than
$25,000. Flight tests are slated to begin
in the next month.

Bullish feeling in Lock Taven on
1952 lightplane opportunities can be
summed up thus:
¢ The Korean crisis has gradually evened
out, with resultant loosening of mate.
rials shortages in nost important cate-
eorics, and the official feeling that busi-
ness planes have a definite place in the
defense  picture has prompted many
exccutives to look again at the prospect
of buving an airplanc to help in their
wark.

o Increasing use of small  electronic
cquipment, mcluding radios and navi-
aating devices such as the small Lear
and Narco VHF navigation sets in con-
junction with the rapid growth of the
omni-range  svstem, 15 making small-
plane flving simpler, more reliable and
more saleable, and is paving the wav for
relatively low-cost automatic flving de-
vices for lightplancs.

e Tax writc-off advantages that go with
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buying a business planc are an impor-
tant factor in  promoting sales, since
the customer can depreciate up to 25%
of his airplane the first vear. Used air-
craft depreciation is even more favor-
able.
e Successful developments in concen-
trated chemicals are pushing use of the
smaller aircraft m the agricultural field.
Also, the surplus World War II train-
crs and bombers which have been han-
dling a large share of agricultural work
are rapidly becoming obsolescent and
their higher nﬁrmtmg costs are steadily
opening up the market for new light
sprav/dust craft.
e Growing feeling in USAF quarters
that flight students should get some
indoctrination in a Cub-tvpe aircraft
before stepping into the relatively com-
plex and high-speed T-6 tyvpe trainer
probablv will lead to a call for several
hundred light aircraft to fill this need.
o Military subcontracting, such as Piper
does for Grumman, "'u.hrtm and Bell,
provides a steady vearly “production
cushion” insuring substantial output
and sales volume for some time.
» Dark, Bright Spots—But this docs not
mean the lightplane industrv is with-
out its headaches; there are still rising
prices, lead times and shortages to con-
tend with., There seems to be little, if
any, rclief from rising prices.  Lead
times—aluminum, four-ive months; en-
gines, ten months; wheels. six-seven
mmlth-.—prmlc'[u many i prnduttmn
headache, But supplies of other items
such as fabric, which has been ample
these past two vears; control cables, md
instruments, of which there is still :
fair number from surplus stocks in ex-
cellent shape, are in less critical cate-
gories.

The supplies are there. it is true,
but it very often takes a lot of personal
overseeing to get them. For example,

Piper uses its own airplanes some 15-20
hours a weeck to pick up matenals it
needs for its production lines. Even
while the distributors were mecting, the
company flew in a supply of oil radiators
to fit into some of the 60 aircraft slated
to be flown away by the distributors at
the end of the meeting.

The overall emphasis was on sales to

business men and corporations and for
agricultural use. Trainer and personal
plane use have suffered a definite eclipse.
This is emphasized by comparing Piper
sales for 1951 and 1947. Last year, only
19% of the Tri-Pacers and 7% of the
Pacers sold went to airport operators and
to private flvers for pleasure. In 1947,
airport operators took 87% of Piper's
production and 13% went to private in-
divi&uals—distﬁbutnn remember it as
the year they were “reallv hot™ at selling
airplanes to each other.
» Mixed Emotions—The dealers greeted
the new Twin-Stinson with mixed
emotions. The initial feelmg of many:
Here's a new selling job I'm going to
have to do, on top of all my other prob-
lems. But after they had looked the
plane over and been briefed by Piper
engineers, the general conscnsas was
that the airplane did have decided pos-
sibilitics. One big “if” was—What will
it do on one engine? The answer to that
awaits flight tests,

Here are Twin-Stinson details gath-
ered on the spot:

Powerplants are  two  Lycoming

0-290-D2 rated at 135 hp. each norm-
1]1!. slightlv. more on takeoft, turning
two-blade all-metal, fixed pitch Sen-
senich props of 74-in. diameter. Props
clear the fuselage by about 13 in. Fuel
is carried in U. S. Rubber bladder-type
cells of 36-gal. capacity each, one

cach wing, outboard of the engines.

FFuselage 15 of composite construc-
tion, built up of welded steel tubing,
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metal-covered to the rear of the cabin
and fabric-covered from there to the
tail cone. Cabin seats four, is approxi-
mately 50 in. wide by about 50 in.
high. Entrance door 1s on the mnight
side. Front seats are attached to the
main spar, rear seats are quickly re-
movable for cargo stowage. There is
also a large cargo hatch on the nght
side behind the cabin, with opening
capible of taking a standard 55-gal, fuel
drum. Windows are of blown Plexi-
mlas,

Large quick-remove panels m the
nose provide easv access to hvdraulic
lines, the 15,000-Btu. capacity Stewart-
Warner heater, and the batterv. An-
other big quick-remove panel under
the cabin gives access to the control
svstem. Landing lights wall go into the
oS¢ COne.

» Wings, Tail-Wings arc metal cov-
cred and are made in two pieces joined
at the fuselage centerline. Wing sec-
tion is USA 35B, modified slightlv for
arcater thickness. Dihedral is 5 de
The slotted ailerons are metal cov crcg,
have mass balances. Flaps are clectric-
illy-hydraulically operated.

The large- span tail 1s also all-metal,
has “end-plate” rudders and fins. The
horizontal tal 15 adjustable on the
prototvpe, but will be fixed on the pro-
ductton model,

Tricvele landing gear is electrically-
hvdraulically operated. main wheels
folding forward into the engine nacelles,
nose wheel backward. All three wheels
protrude slightly when retracted to aid
i taking wheels-up landing shocks,
Main gear takes these shocks at pads
m the engine nacelles, thev are then
transmitted along the main spar. Nose
ccar has a special truss structure to take
cmergency landing loads.

Approximate dimensions: span 34 ft.,
length 25 ft., wing chord 67 in., wing
area 168 sq. ft. The Twin-Stinson
weighs approximately 3,000 1b. gross,
and 1,775 Tb. empty with radios and
two gyros.

Vandenberg Future
Still Uncertain

As of last mid-week and with less
than two months to go until his tenure
as USAF Chief of Staff expires, Gen.
Hovt S. Vandenberg still had no clues
from the White House as to his official
future after noon Apr. 30.

Top Air Force quarters report that o
rift between Air Force Secretary Thomas
K. Fmnletter and Vandenberg occurred
scveral months ago during  planning
stages of 1953 budget preparation.
Word s that Vandenberg deplored Fin-
letter’s acceptance, without a battle, of
Administration desires to hold back im-
mediate build-up of the 143-wing Air
Force in favor of a compromise 119-
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wing structure reported i AviaTios
WEeEk, Sept. 24 (p. 14).

l'Bt:nl:ﬁts of New Chief—A E’i itol
Hill source told Aviation WEEK |t 15
very likely that a new man as Chief
of Staff pmhahl would smooth out
cwome of the difhiculties the Air Foree
will face late this spring when it will be
asked along with Army and Navy to
r:'q:plam to Congress the conduct of war
in Korea,

On the other hand, this source sad,
it is entirely pus-.ihlL that from a morale-
policy pﬂmt of view Fmletter will ask
tor Vﬂndc}nb{,[gs reappointment for a
short tour until “danger on the mter-
national scene lessens.”  This would
mean, he said, that Vandenberg would
remain Chief of Staff at least until he
is chgible for full retirement benchts
June 12, 1953.

Meanwhile, speculation in ofhcial Air
FForce and Washington industry circles
continues to run the gamut in names of
possible successors, the latest of which
15 retired Air Foree Lt. Gen. James H.
Doolittle, Shell Petrolenm executive
and presently leading President Tru-
man's newly created Air Safety Com
155101,
> No Precedent=Most informed Air
IForce quarters are inclined to discount
Doolittle’s possible return to the Air
Force as Chief of Staff for several rea
sons. Main reason is that it would be
highly unusual to recall a retired general
officer back to duty at a higher grade
and particularly as chief executive Df :
service from which he retired.

Generals mentioned 1in AviaTiON
WeEk, Feb. 16 (p. 18), still seem to be
leading, although State Department
sources say Gen. Curtis E. LeMayv is
1maﬂ:t:phblc from an international
political view. Others prominently
mentioned are: Vice Chief of Staff
Mathan F. Twining, Lt. Gen. Lauris
Norstad, Lt. Gen. Laurence Kuter, and
Lt. Gen. Thomas D. White.

Not to be discounted, however, ac-
cording to Air FForce sources, are: Gen.,
John K, Cannon, Tactical Air Com-
mand: Lt. Gen. Earle E. Partridge, Re-
search and Development Commane and
Lt. Gen. Edwm Rawhings, Awr Mate-
ricl Command.

Expendable Tanks
Planned for B-47

Davton, O.—Use of standard eox-
pendable fuel tanks on the B-47 as well
5 other aireraft is designed to save the
Air Foree S13 million, according to
con~lusions reached at a recent con-
ference at Wright-Patterson AFB.

Represented at  the session  were
present contractors, Rvan Acronautical
Co., San Diego, Calif.; Magic Chef,
Inc., St. Louis, "ﬂﬂ and Goodvear Air-

L']".IH' Corp.. Akron, {1

Lightplanes

® DPA sets 1952 quota of
3.120, next year 3,665.

® Upsurge in production is
expected for 1953-54.

Lightplane manufacturers have De-
fense  Production J‘idminiﬂtmtinn pri-
orities quotas to make 3,120 cwil
planes this year, 3,665 nm.l: vear and
1.882 the frst half of 1954.

But the outlook is for actual produc-
tion rates lower than shown i these
quotas this vear but rising to mect the
presently established quotas next year,
according to an Aircraft Industries Assn.
spokesman. Lightplane production has
already started to rise, he says, from the
recent low of around 2,000 a vear.

Here's why production is currently

lower than even the DPA-set maxi-
mums.” Outbreak of the Korea war hit
the lightplane makers with shortages.
Mobilization authorities painted a dim
picture of chances for priorities for civil
lightplanes during the emergency.
» Priorities—Some companies like Ryan
pulled out of civil production altogether.
There were no priorities for lightplane
production. The first aircraft priority
program in the defense cffort was the
so-called C-1 program, started m the
first quarter of 1951, It included pri-
oritics for transport aircraft onlv—mone
for lightplanes.

Then in the C-2 program the second
auarter of last vear the Air Coordinating
Cmmmtfu managed priorities for just

500 lightplanes a vear: this was
i.tqm*d up to the |]I'L5EI1|."|1 approved
annual rate of 3,500 planes in the C-3,
C+4 and C-5 program. (Sce table on
p. 18.)

On Julv 19, 1951 the Air Coordinat-
me Committee had finallv come out
with a strong statement favoring licht-
plane production as a useful civil de-
fense  reserve: ACC recommended
that 5,500 planes a vear be established
as the minimum rate instead of the
maximum,
> Revived Activity—But  because  of
long lead times, that final voturn In
the prioritics outlook for lightplanes is
mst now reaching the production lines
i the form of more parts. more nro-
duction, and reviving sales activity. Per-
haps onlv Beerch, Cessna, Piper and
Aero Design will meet this vear’'s DPA
quotas, according to estimates made
bv AIA.

That's because of the 1950-51 cut-
backs in materials and in sales activity.
But the market potential is strong, and
the industry is coming back, now that it
has a better priorities outlook, AIA
savs.

17



- ' - - : .
g . AAM| K| o | F |- 8 S30%Y| 3 | K| H |89 | ® 32| 8| 3| 92 5 i g ..
,E"'E; = A | 5 ~ - - 2 wmoor o ﬂ o = e, _n.n = ey -"3_ © | o o [_f-'i'
Bl & |&*s| 3| |« |~|a=sg~| g |g][s [~ |e] =g _E'- e ey | g | EF‘: =
| o . . - | | =
E E!E!'E" A W) G| o | R egee | x4 1 0 | | 83 g *® |92 | % |4H
e il 2 [®es] g] sl ]resa~ g ][a]a]on ]| nalg| ®|o%| 8 ls] =
% EE’ o a7H 4 . - = A wEar & - G Ll .'-ﬂ o o . | " i--é_.
3 | aey| | ©|s || gongey| v | An 5] @ TYERES
R AL L el Ll i b AE R fd BERIELIE ] GAS TURBINE ENGINES
_Eé o b 5 - =f - QoOmo e~ B iy | Ll | s 29 E i 0= | & “ﬁ_
IEE: o | 2SSl 5 ~ - ~ | CoOws i 2 & x| e | w g1 = L | F-:'—--E'-_l
= - - : il VR <% . . . .
| Ten SE| A | ®es[ g| ~ <[~ [geeancT g lalal [e] wo|g| ~[=v|x|g]  Timken 17-22A(S) gives maximum creep resistance up to 1000° F!
] | e e ~ o e - 4 - O m o e e 0 L W o & ',:,_"_"f # .
O 1 R A it MR bl i (] el N 0D o Saves scarce alloys because it contains less than 3% alloys!
TP I | R M it il [ et~ ikl B B - 0l - (0 il M M- - Ml - B - 1 . . . : :
| ey . | s . 2 | | & | @ f
BE = vl 8| = [~ [= [rees o[ s (W ® [~ [o[ s 2 === " 5] Proved again and again in high temperature applications.
ELE. |'-_-I tl_.n-l:i E'l' I - =l e El:-rh.-E:I_ = ;- ; ﬂ'_ | E [l s W0 ; E.ﬂ, E:u.. : :r-ﬁ [_Hﬁ. | E ..
Bl — L n T . T o S (2.0 N - L !
% | jdp] = [aen] g] v T [ ReesE Tl g lala " e R 2] T (A | ®| & =
3'-'. o om0y T - . _|-- Qome - = _:'-:"I_- _c;.r | e 3 __ﬁ::. - o i e [ =
= T T R ! o M M i M ok Sl - | 027% /1000 Hs.
s - O e o] Mot i i i Bl B Lo Ml M B il 5 - " 017 % /1000 Hrs.
B = [==s| 8| = [~ [~ [roce = | &8 |a | |~| %3 g| ~[°5| = |8 : 2 | (approx)
e— « 5 N T T = e y 0 LA fam il = &
= T el b KN L S AR e bl el b A T —'.= 50000 psi| 023 % /1000 Hrs.
e il =l i I & = * ::' :
Bl & |83 §| | R IR 4RR R BB |5 |58 | %] GH| B| ®|BR| & | - S -~ 015% /1000 Hrs.
- I::"T o .‘pqﬂl o - l -~z - Sowmn b ) | oy oo e s o = o .-.n;_-: = _E- ‘Eg% E.. ' ' . . {DPPTEIJ
g bon : . —_— - - ' . - . v bl - v
éhﬂ:r o J :;:-:ﬁ:l o - | w2 “~ | woewo &~ 3 0 o 4 P 5 % E o e - | ﬁ- ' :&‘_Ea LTﬂ.J :DO
5 o ﬂ.é o~ -E-r:_«" 4] = | = |~ | gowe | = | w | ﬁ_l o o | *| %5 #| * o _? y E | :ﬁi'g' 250 50 o0 i JUU d | 200 &
O ",E'.. o -l.;:-.?-l.- tn‘- .. i a7 .-r--__ O O S o] E-_ 'ﬂ : ﬁ o I =F ﬂﬂ' Eu _1!'- .‘""','ﬂ' E | g : Eﬂl‘fﬂ T”'HE., HGUFE
ﬁiag *: PRI T, R SRR IR ", e o T vt | o P e v My Lo T __'EEE Time-elongation creep curves at 900° F show bigh creep resistance of 17-22A(5)
H S | i o8 B 5| 5 Al R § 283
E -_ = rd — ' il g | o b .
@ I & o b - JENRENELI IR A & & Er:i;,: HE Timken Company recommends 17-22A(S) for  heat checking and thermal cracking. It's easy to machine
| self T | E*] A T{T TR Tl E|H|A|PIR| BE] B TV R 2 Eﬁ gas turbine engine parts that operate at temperatures  and weld, is readily workable up to 2300°F. Maximum
e HEF o |gwa| g ~[<|rn|grg «w| plals | <= |=| sg| 8| = | °x| 2| = | £8 not exceeding 1000° F. Developed by metallurgists of  high temperature properties can be developed by simple
h E“ = ) e R e [ e oo e _‘! e - EI the Timken Company, 17-22A(S) enables you to save  air cooling heat treatment, holding possible distortion
u -.‘i' H | o | W it e B o E: | J | W E N | strategic alloys and cut costs. It has been used successfully to 4 minimum.
c J E; g FE‘”*I il T | I - o0~ Y ' 2 k. "‘i B & | | “H| " ﬁ! for 10 years in refinery and .stEarn power app.li-::atiunﬁ For complete information about 17-22A(S), and its
" E:E " -Frmli gl n| <= [n]gns o« == wet [ m| g F| = |es|nl 8] where resistance to creep at high temperatures is il companion analysis, 17-22A, write for Technical Bulletin
M T - T S TR Y T T e e e et e e soneftiid tial. The graph above shows how IT“EE"’L(SJ remns  Number 36. And for help with your high temperature
= s & ﬂl " | g L=} | < nlE g its creep resistance under prolonged high temperature problem, call upon our Technical Staff. The Timken Roller
G LS| L S, L1 3] Y| Boagks to| @ EE £5 M | and stress. Bearing Company, Steel and Tube Division, Canton 6,
Z alll %u; R N i In addition, 17-22A(S) offers maximum resistance to  Ohio. Cable address: "TIMROSCO”,
= || {8 & - . '
| i I.'il T ) Wy
| ¥ 218 |0 ghds £ £E
. E S E | B CRnEE: ‘ g a8 P i e
: B ,:% '
il il o w2 G a2 4 &3 43
- G |28 | |8 |3|3EEEEY| || |8 | | &&| | &G
S 3 g | o : o | YEARS AHEAD ~THROUGH EXPERIENCE AND RESEARCH
BEF: R IFIER (I IR gg 108
| 5 | 8| SEpgSe ' w | | & ;
) | & |33 £33 35 i|2(33| | | 4| 32 |
ﬁ i i O Ol i~ = i~ = =l = ! i =l ol i~ (ala
- — -
Ol }le) & | 988 | €)% |3 %88 R AT S 53 AL i
3l & g g ¢ 8 ¥
. ™y ™5 ﬁi—l |
- § v | maR )33/ rsszsd Al g |38 | | as e g
B . = | %
- bl 3 |233| | 3|3 |3|sssa33| |al3lss| | 33| | 3|s3]gl:
| 2 = : e | ~
IR Y R IR R A 5
- ¥ = ‘ﬂ T i 2 g o E 1 5 E e : -3
ol £ g il 4|3 [3| = 3| A & | B il 5|3 32| 2
E :E = - -7 & ] 2] B = | g - i-! = [ R = - | o . EP"'FE:::'“ L nfhrrh:‘mi—fnﬂ;ﬁ::ih;;ﬂmﬂ ﬂ: """‘I"'j ﬁﬁ:ﬂ':ﬂqm
ilag 8= e ranga a n +ﬂ'|'ﬂ-,F'J“- C and r a

analyses —and alloy and stainless reamiess stesl tuding,

18 AVIATION WEEK, March 3, 1952 " 19



Thermestatic Metor —This ype
of assembly is widely used in tempera-

thermo- Packless Construction —Illuscrat-

fure r Inmm eI, 'I"l'lEl"!' a

l.-l-‘ll‘lll.‘.d.d.+.i-.

B R R el o e i

-

staric charge is confined in the bellows ing packless valve construction.

and where a valve, switch, damper.
ctc, is to be operated in response o

temperature changes.

BELLOWS ASSEMBLIES
CAN SPARK IDEAS!

AN

Maotien Transmission=Two bel-
ned by a tube for

lows assemblies join

principle used to seal stem movement or
adjustment in many types of apparatus.

Pressure Moter —Bellows assem.
blies are often employed to convert
pressure effeces into concrolled move-
hydraulic transmission of motion or ment. Fig. 3 shows such an assembly
power. Motive force applied may be
either thermostatic or mechanical.

the bellows.

where the pressure is applied inside

ERE R L E b

- i o B

-1__.\,=
F'|'I'I§

ru----i-l

Shaft Senl =Widely used for
IgETation COmPpressors 10 prevent
leakage around revolving shaft. Spring
pressure holds nose of seal against
shoulder on shaft. Another type used
rotates with shafe and seals against
stationary plate.

TUBE

Thermostotic Moter—This assem-
bly is used where it is desirable to
have the thermostatic charge confined
outside the bellows and within a cup.
May be used with or without remote
bulb shown.

L Bl i
--'
| Rpp——

Flexible Jeint —Providing l
means to seal a flexible joint or mec
ical movement of levérs, linkage, etc,,
against leakage where the movement
musi be conveyed outside an enclosure.
Example: Operating stem of floag
switches, etc.

...for design problems involving temperature or pressure control

Look over these typical diagrams
—see how Sylphon and Bridgeport
bellows assemblies are used in
many ways. They help solve
design problems involving con-
trol of temperature or pressure
. . . they open and close valves,
dampers . . . they absorb ‘expan-
sion, provide packless construc-
tion . . . have many more uses.

And getting the exact type of

FULTON
SYLPHON

DIVISION
Knoxville 4, Tenn.

20

bellows assembly vou need is a
job you can entrust to Fulton
Svlphon or Bridgeport Thermo-
stat with complete confidence.

You may have a problem that
parallels one we have solved for
another customer. Or you may
have a project that requires a
specially designed assembly. We
will design and engineer bellows
assemblies that are specifically

TEMPERATURE CONTROLS

oW

\CES

[OEFLEET

B
Ellows ASSEMBLIES + BELLOWS DEV

adapted to your requirements.
Our technical help, skilled per-
sonnel and complete production
facilities combine to deliver what
you need, in any volume . . .
relieving you of production prob-
lems and worries.

Consult us on your present or
projected bellows assemblies re-
quirements. No obligation. Write
for information. And ask for idea-

filled Catalog EA-1200.

2

BRIDGEPORT
THERMOSTAT

DIVISION
Bridgoport 1, Conn.

AERONAUTICAL ENGINEERING

Revolution Brewing in Aviation Design

L 1 ' " & &
® RPI’s Prof. Neil P. Bailey advances a new thesis which

upsets established thermodynamic fundamentals.

® The new concept should make aerodynamies a more

exacl science, eliminating much of today’s cut-and-iry.

A new and revolutionary thesis in
thermodynamics—one of the foundation
stomes  of today's acrodynamics—has
been developed by Neil P, Bailey, Rus-
sell Sage professor of mechanical engi-
neering at Rensselaer Polytechnic Insti-
tute, 1roy, N. Y.

His ideas are the logical culmination
of 15 years of individual rescarching,
They are controversial ideas, compara-
ble—in a rough sense—to asserting that
Newton's thrr.-.u laws of mobion are
wrong.

But they invite detailed re-examina-
tion and re-evaluation of one of the
bases of thermodynamics—the steady-
flow equation.

Farly in his long career of working
and h.dLllmﬂ in thenmo, Bailey became
aware that errors had been built in
somewhere along the line of develop-
ment of his subject. Measured rates of
flow did not check the predicted rates;
unexpected temperatures, flow instabili-
ties and discontinuities were found that
were not anticipated.

Previous custom  was to  attribute
these differences to experimental or in-
strument error; but modern technigues
and apparatus should have reduced
these errors to minima. The only place
left to look was in the formulas which
t.n|:-]m*-:!::1|1r described the flow processes.

This brief survey—hrst anywhere for
the world of acronautical enginecring—
shows the trend of Bailey's thinking. It
is bound to start arguments, because it
differs from a norm which has been
acceptable for a century.

Such thinking means that there will
be necessary revisions of basic texts in
acrodynamics and its root sciences of
fluid mechanics and thermodynamics.
Vapor and gas tables will have to be
revised and presented in a new form.

But with the help of these new for-
mulas, aircraft and engine design can
hecome maore of an exact science. Now
dependent in large measure on the ex-
trapolation of existing empirical data,
the designer will be able to use mathe-
matics for paper studies. He will he
freed from some of the more expensive
aspeets of cut-and-try development. -
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Where will these formulas apply?
Primarily wherever air moves—and that
covers the field of aerodynamics.

In subsonic auudnmmu: they apply
to the design of engine air inlets and
internal ducting; the flow over the wing
at high angles of attack near the stall.

Supersonically, they can be used for

calculation of flow |J.1lh,rm- around and
through aircraft and missile bodies and
wings. They can predict flow insta-
bility and shock formations over Wings
and other surfaces.

In engine work, they can calculate
the ::h,imt.tunhu of compressor and
turbime blading. Thev can dr:mlnp the
|||1dr:r~.tandmg ﬂf flow instability in noz-
zles and in combustion chambers.

And these new concepts will mark
out new avenues of approach for de-
signers and determine new goals of effi-
ciency to reach,

Memo to Engineers:

Here is your first look at the only
tundamental change in a century of
Hud-How concepts.

It is a re-examination and revision of
the basic principles of thermodynamic
processes, advanced bv Neal P. Bailey,
Russell Sage professor of mechanical
cngineering at Renssclaer Polytechnic
Institute.

Because of the farreaching effects of
Bailey’s contribution on engincering
thermodynamics and hydraulic s—parent
scicnces  of  today’s  acrodynamics—
Aviarion WEEK presents this necessa-
rily brief survey of his forthcoming
book, “Thermodynamic  Processes,”
MeGraw-Hill Pubhishing Co.

» Today's Base—C untuupnnn aerody-
namic theories are based on century-old
precepts of thermodvnamics and hy-
draulics. Instead of developing new
concepts, we have adapted the old ones.
We have invented correction factors.
We have rationalized discrepancies be-
tween observed and calenlated results.

We have, in short, built errors into
these subjects.

The intervening vears have shown
no fundamental changes in thinking.

despate the new flow problems of Tughly
compressible  fluids, rarched gases,
molecular flow and the other adjuncts
of supersonics.

But the years have also brought nm-
provements in measunng  techmgues
and test apparatus. And now we arc
sure that discrepancies—not attributable
to experimental and mstrument error—
do exist, and that classical theory docs
not and can not explain them.

These differences between  theory
and tests started the whole tram of
Bailev's development. From careful
tests with accurate instrumentation,
from philosophical thought and discus-
sion, from paper studies, the tracks led
rght back to the fundamental theo-
rems of thermodyvnamics.—IDAA

The New Concept

Work is uniquely defined by a force
acting through a distance, and  this
states the only way in which mechanical
Energy can be tr: msmitted from one V5
tem to another, Moving fluid streams
possess kinetic energy because they are
flowing, and gases and vapors possess in-
ternal energy 'E:H.’ virtue of molecnlar
nmhnn and spacing,

Liquids in clevated positions are
often assumed to have encrgy because
of this position; but they nctu,l]h do
not possess such energy. The elevation
merely defines a state with respect to
the earth. This energy can be received
bv the liquids only as they move down
hill; the force of gravity actually per-
forms this pmmn{:ﬂ work. If they never
descend to a lower elevation thu will
never have this energy.

This is in umh,ht with the true po-
tential energy of a compressed spring
which does have internally stored en-
crgy resulting from elastic stress forces
lmt ng mnud through deformation dis-
tances.

Flnds are often referred to as posses-
sing energy because they exist under
pressure. "L.g,aln this pressure merelv
defines a state and does not represent
energv, A non-compressible fluid which
will not deform can be raised to anv de-
sired pressure with zero work input
because the applied compressing foree
maves through no distance.

When an elastic fluid such as a gas
or vapor has its pressure raised there
is a work input, because the com-
pressing force acts through a deforma-
tion chistance. However, just as in the
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FIG. 1: With portiol nozzle (o), entering momentum is increased; with plane tube (b}, entrance
momentum s normal; re-entrant tube (¢) reduces inlet momentum,

spring, this input work stays as internal
energy in the gas. If work is done on re-
lease ol (his pressure, its only source is the
stored internal energy. A fluid at rest pos-
sesses only internal energy,

Energy Flow. LEnergy can be moved
from one place to another by a fowing
stream in three ways, Kinetic energy is
transported at a rate WFo</2g by ¥ b per
sec of Auid moving at velocity v ft per sec.
Internal energy is transported at a rate Fu
by ¥ Ib per sec possessing & ft 1b per 1b of
internal energy.

In addition, the fuwid stream transmits
energy al a rate Pav: An absolute pressure
P across an area a constitutes a force Pa
moving along at a flow velocity v,

This gives the total rate of energy flow

E:'IIE 5
FE=FutWFv:/2g+ Pav (1)

Total = internal 4+ kinetic + transmitted

As a fluid flows along, exchanges between
these three forms of energy can occur and
their total FE can vary,

Kinetic and inmternal energy that are
transported are obvious and measurable,
but the transmitted energy Aow Pav is less
evident. Its existence can be seéen by think-
ing of water flowing down a hill to a tur
bine, through a constant-area pipe. As it
comes down gravity does work on it, but
its kinetic energy cannot change and its
internal energy is negligible.

The work of gravity increases Pav by
raising P, The entire work of gravity is de-
livered to the turbine as transmitted energy
flow Pav. Stopping the flow stops the trans-
mitted energy because the existing force Pa
15 not moving and gravity does no work.

Energy Conversion. lransmitted energy
Pav 1s not physically obvious but is very
significant. Only through changes in it ean
there be changes in kinetic and internal
energy. Kinetic energy can change only
through a foree change dfPa), and internal
energy cannot change without a volume
change dfav).

In absence of turbulence or heat transfer,
internal energy flow Wu can be changed
mechanically only by a force acting through
a deformation distance. This means that a
change dV in the specific volume F must
occur with a pressure P if the internal en-
ergy is to be altered, For a steadily Howing
Huid:

Fdu= —FPdV= —Pdlav) (2)
since for steady flow
WV =av (3)
Use the minus sign because a gain in volume
+dV represents a loss in internal energy.
Change in volume flow av is made up of
Lwo parls:

Wdu= —Pd(av)= —Padv—Prda (4)
The change adv is a space change in the
flow direction and vde is an expansion in a
direction normal to the flow velocity. Both
changes are with a pressure P so they both
represent internal energy changes. But they
have widely different eflects on How.

In classical thermodynamics, volume
chamge dV was used as an algebraic quan-
tity, This was all right in a closed engine
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cycle when only piston motion could give
a volume change 4V, but it ecannot be so
used with a flowing medium.

In the special case of a non-compressible
medium, such as a liquid, dV is zero and
vla must equal — adv.

Energy Conversion in Space Flow. Flow
in free space, such as a wind blowing or
fluid flowing in a large space toward an
opening or around an obstruction, involves
certain concepts. A flow tube is surrounded
by an imagined boundary enclosing a vary-
ing flow area inside of which there is al-
ways g statistically constant flow of mole-
cules. Constant-weight flow, F lb per sec,
in such a tube must accelerate and de-
celerate in equilibrium with surrounding
tubes if turbulence and mixing are to be
avoided,

In such a tube, energy conversion Padv,
equation (4), is in direction of flow and
can change transmitted and kinetic ener-
gies, The transverse energy conversion Prda
is absorbed or supplied by adjacent flow
tubes,

To say that the imagined molecular
boundary of a tube could retain or reflect
such transverse expansion energy would
deny the very molecular process by which
expansipn occurs and internal energy
changes are brought about,

This means that with space flow, even
though an amount of internal energy Wu
18 being transported only the energy change
— Pady affects the transmitted and kinetic
energy. The transverse energy change
— Prda represents an exchange between
flow tubes. For space flow, equation (1)
becomes:

diFE)=dfFu)+df Fvi/2g)+di Pav)

(3)

— Pyda=
— Pvda— Padv+df Fv=/2g)+df Par) (6)
(F/g)vdv+vdi Pa)=0 (7)
(F/gldv+df Pal =0 (8)

Equation (8), derived for space flow from
an energy approach, can be recognized as
a constant-weight flow version of Newton's
second law, the rate of change of momen-
tum equals the applied force or

diFv/g)+diPa)=0 (9)

This says that for space flow where there
are no forces exerted by duct walls, flow is
at constant momentum.

Energy Conversion in Duct Flow. When
a steady-weight flow I lb per sec of fluid
is guided non-turbulently by the solid walls
of a duct, the energy conversion is somewhat
different. As before, the energy change
— Padv acts directly to alter the Kinetic and
transmitted energy. The transverse energy
conversion —Pvda, which was exchanged be-
tween flow tubes in space, is now contained
within solid duct walls. Through the mech-
anism of molecular reflections at the solid
walls, this transverse energy change is re-
directed into the flow direction,

This means that the total energy flow FE
of (1) is constant so

— Pdlav) +d(Fvi/2g)+dfPav) ::',}l[l
)
(F /g)vdv+ avdP =0 (11)

FIG, 2: These paramoters define fluid Hlow from
space tube at nozzle entrance.

hut F i =ar (12)
(vedv/gV ) +dP=0 (13)

Equation (13) for duct fow is usually
derived from a force point of view by sum-
ming up forces on an element in the Aow
direction. Because the same force diagram is
always drawn, it has been assumed to apply
also to space flow.

However, an energy approach makes it
clear that:

a. Flow in ducts is at constant energy and
variable momentum,

b. Flow in space is at constant momentim
and variable energy.

Flow From Rest. Fluid flowing in any duct
must at some point enter from a large space
=0 this entering process is of primary impor-
tance, At rest in space a fluid possesses only
internal energy regardless of the pressure at
which it exists. Pressure does influence the
amount of energy that can be removed from
a space by a flowing fluid, but the only
source of such energy is the internal energy
stored in the space or the energy source sup-
plying fluid to the space.

From equations (1) and (3) energy flow
into an opening of area a is:

FE uy g
PRt -+ 2eV + Pv (14)

This changes with varying velocity depend-
ing on how velocity affects the leaving pres-
sure and internal energy.

The manner of this variation is influenced
somewhat by the way the walls direct the
entering flow, Fig. 1, The most common and
important éasel iz the plane entrance of
Fig. 1b. For this case, the only entering
momentum is that supported by the supply
pressure P..

When W 1b per sec of fluid flows in a tube
in space, (9) gives the condition at any
point as

(¥ v/g)+ Pa=constant (15)
This form of the constant momentum
equation is useful for studying the flow of

Fig. 2 by combining it with (3) 1o give
al P+ (v=/gV )] =constant 1 16)

This equation applied 1o Fig. 2 gives

Piaa=alP+(v:/gV)] (17)
P.—P=yp/gV (18)

Tests! indicate that the wall shape around
a duct enlrance can cause a varialion of as
much as plus or minus 209 in the pressure
drop (P.—FP) required to produce a flow
velocity v into a duct opening, Value for a
plane entrance given by (18) may be safely
taken as a normal condition because the
maximum variations observed do not all
change the nature of the conclusions that
follow from combining (14) and (18)

W E L i
o — F "I".Fnll'_ EEF {Ig}

This equation says that for a fluid leaving
a still space, the energy per second leaving
through an opening of area a builds to a
maximum and then decreases as the leaving

wvelocity increases.

Working Varlables. Since flowing fluids
possess both kinetic and transmitted energy,
the flow situation is not defined without
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AYAN NAVION

Beyond the barriers...

Time and space are the biggest barriers
between the busy executive and his best
achievement. That's why so many of them
fly their own planes or use company planes
and pilots,

In either case, it pays to use high quality
Esso Aviation Products—chosen by many
aircraft and engine builders, as well as many
leading airlines.

More than 600 Esso Dealer Airports are
ready to service and fuel private and com-
pany aircraft. What’s more, the convenient

Esso Credit Card is honored from coast to

coast and makes billing so much easier.

Look for the famous Esso Wings—sure

sign of quality and service!

AVIATION PRODUCTS
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advanced electronic

#instrumentation

...simplified by “building block” electronic packages
makes possible synthesis of present and future aircraft

control systems,

Servomechanisms, Inc., has pioneered in developing functionally-packaged
standard plug-in units for electronic and electromechanical aircraft instru-
mentation. Servomechanisms technique of MECHATRONICS...the multiple

and interchangeable use of standard units achieves simplified control sys-

tems which solve the aircraft need for:

* Instant Maintainability * Training Simplicity

* Spatial Adaptability ¢ Ease of Assembly

A typical Servamechanisms, Inc. con-
firol system showing the multiple
combination of building blocks, each
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Fort Lauderdale, Flo, POST & STEWART AVENUES, WESTBURY, M. Y El Segundo, Cal.
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FIG. 3: Variations in energy and pressure ratios
with velocity ratio for space flow of goses and
liquids.

specifyving both of them. A eertain amount
of kinetic energy with a low transmitted
energy will not result in the same flow situ-
ation as the same kinelic energy with a
higher transmitted energy.

Thizs means velocity v alone is not a
proper variable to use in studving How, It
is vital to consider the pressure P that ac-
companies the velocity; otherwise trans-
mitted energy 1s not defined.

To care for this the kinetic energy rafio
N= 15 defined by

yi— inetic energy

transmitied energy (20
W= /2e = 91
—_—— (921)

Pav 2a Pl /
Corresponding internal energy ratio is
Internal energy ratio= W u/Pav=u/F}

\22)

Another very useful concept 1s
N =velocity ratio

= v/ kinetic energy ratio
—u/ v 22PF {23)
In terms of these ratios, enlering pressure
ratio for all fluids from (18) ix dehned by
P./P=]112N= (241
When gases and vapors undergo internal
energy changes, value of the transmitted
energy during the conversion i2 =ignihcant.
Another very useflul coneept is

L ) _ W du ‘/rlrr.' "
"ers ifar = —_——— ey Al [
Conversion factor S 'l »)

Liquid Flow Inte Ducts. For liguids, in-
ternal energy ¢ is considered zero and en-
ergy flow equation (19) takes the Torm

WE Fad Fh g
T = Py — Dl = Fp T}‘_ _-_JI_,;:';-)
(26)
Wk

P.a(2gP )V )V*

(T) (2gPl)Ve ( P 2gP¥ ¥

Combining this with (24)
WE Nl 4+ N3
F.-'I[EHF-I']L'E i1 <+ 2_‘!.’:] 32
TEH:‘-. with (24), r-ur1||:|--L--I3.' dehnes the en-
ergy flow of a liguid entering a duet from a
pressure . for normal entrance of Fig. 1.
Fig. 3 shows that maximum possible en-
ergy flow of a liquid from a free space
occurs at a velocity ratio of N=1.0 and
under pressure ratio P/P.="%. Carelul
tests® of straight tubes of length-diameter
ratios of 1.0 to 4.0 show instability in the
range given on Fig. 3.
Below P./P=30 and N=1.0, the tube
flows full, and at or near N =10, the flow
lireaks clear of the tube walls, Simultane.

(28)
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RADIOGRAPHY checks procedure

Hcrr you sce a radiograph of a car engine bloek.
It was a new design—almost ready for produetion.
[t was important that it be sound, free from sand
or gas holes—and with no core shifts.

To be sure, pilot castings were radiographed. It
was the one way to know these internal conditions
without destroying the casting.

More and more foundries are making radiography
a routine procedure. It is the way to be sure only

Radiography...

another important function of photography

high-quality work is released. In produetion runs it
indicates ways in which methods can be nnproved
and yield mereased.

If you would like to know how radiography could
improve your plant operation, talk it over with your
x-ray dealer. Also, if you wish, we'll send you a
[ree copy of “Radiography as a Foundry Tool.”

EASTMAN KODAK COMPANY
X-ray Division, Rochester 4, N. Y.

dalk

TRADE-MARK,
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5.5. GOLIATH

david tames goliath...

Torrington Needle Bearings are small—but mighty! A
full complement of precision-ground rollers distributes
loads evenly over an extra-large area ... providing
greater radial capacity in relation to O. D. than any
other type of anti-friction bearing.

This high capacity, combined with compact size, has
helped improve the efficiency of many products. So have
other Needle Bearing advantages—light weight, easy
lubrication and long service life. Ask our engineers to
give you the whole story on Torrington Needle Bearings
in terms of your product!

THE TORRINGTON COMPANY
Torrington, Conn. South Bend 21, Ind.
District Offices and Distributors in Principal Cities
of United States and Canada

TORRINGTON /Z£D/f ﬁEARIHGS

Needle « Spherical Roller « Tapered Roller « Straight Roller - Ball « Needle Rollers
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ously a high-pitched whistling begins, m-
dicating an instability at the zero slope
point of Fig. 3. At higher-pressure ratios
the jet remains separated and between P./P
of 4 and 5 the whistle passes out of the
awdible range (12000 cyeles per secl.

Upon apain reducing the pressure ralio
rarui'ullgr' lr:} a value less than M/ f:i_Ji.ﬂ'
the jet often remains separated for a time
in a melastable state, In the range jusl
below Po/P =230, straight-walled lubes are
extremely unstable.

Gas Flow Into Ducts, When a gas flows
from a space into a duct both the specific
volume ¥ and the internal energy w change
w0 the complete energy flow equation musl
be used (14). This can be written as

VE
EP.,{zsP.,iﬂ.l 172

('ﬁi (r) “(PH ¥
(29)

where Po and V. refer to conditions in the
supply space. Pressure required is given by
(24). '

Specific volume ¥ and internal energy u
can be related for a gas through the con-
version factor (25), For no heat transfer or

bul
lurpuience i o PV {-j[l}
AV _ fdu -

—— g—

V PV

For an ideal gas
PV = RT and du = JCIT  (32)
where T is temperature in deg R, and €

is internal energy specific hept. Equations
(31) and (32) can be combined with

R £ Ee
=——+1=14 forair (33)
T 3
to give the familiar relationship
P . P _
(7) =% o
This gives for an ideal gas

WE
PPV
- (L)LY M+ 1+ ¥)

P) \F R
A (35)
Using (24)
; g hrg
WE e ( = )
alo(2gPoV o)V? (1 + 2Ny = vy

(36)

Energy flow of a gas entering an opening
from EEEHI:IPPI}’ pressure Po shown by Fig, 3
reaches & maximum at N=(y/2)1'= and
P.,/P=1++%, and a minimunt at N=
(v/4—1)1/2, after which it again increases.

Repeated tests of many tubes show in-
stability always at the top of the energy
flow curve, as on Fig. 3. In the previous
case of water, the jet separated from the
tube walls, but with air, instability takes
another form. The fAow surges violently,
appearing to completely collapse and reform
each cycle. The frequency 1s Iuwe,r}lmn for
water and heavy energy surges are involved.

Fig. 4 shows typical traverses for such a
tube with a pressure ratio just before bad
instability starts, =

Liquid Nozzles. Space flow of a liquid
into a straight-walled tube becomes unstahle
at an absolute pressure ratio of Po./P1=3.0
because this point represents the maximum
energy Aow that can enter the duct.

Requirements for a stable !1q1.1|d‘unr,ale
can be deduced from Fig. 5, in which the
fAow from P, to Py is space flow at constant
momentum. Flow from Pj to P2 is duct
flow at constant energy. From Eqs (19)
and (14) for a liquid, the entering energy
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FIG. 4: These are typical pressure and temperature traverses for space flow into a half-in. dia, tube.
Test pressure ratio was just below pressure ratio at which bad instability of flow oceurs.

at 1 is the same as that leaving at Z.

J
WE = Puay — ——t

3 EEF
- B3tz e 7
= —'—ng + Paiaars (37)
For steady flow

Fl = aitty = aat's {53:'

f o " N Ii"ll: Pa
— =N = —_— 4 39
Py l as* P, (39)

Critical entering condition occurs when
Nit=10and P, = P./f3 (40)

This gives a critical pressure ratio fcr any
area ratio

-F*.r = 2_""' -I'It!:_."rl'-:-.tz_
( P. )m’rimi 3 (+1)

This says that while a straight-walled tube
hecomes unstable at Po/ P, =%, a tube with
a taper of a1/a==(2) 12 will have no criti-
cal pressure ratio,

Critical P+/P.

a1/az Theory Test
1.0 33 o5
1.21 1B 28
1.44 none none

Table above gives a summary of many
tests of tapered tubes, A taper of ay/as of
1.44 resulted in a tube that could not be
put inte instability as predicted. Tests on
tubes of area ratio a1/a2 of 1.0 and 1.21
became unstable at lower than predicted
values of P./P2, primarily because of the
flut-topped nature of the energy-flow curve.

Since about 1860 it has been accepted

FIG. 5: Sketch of typical points for measurement
of pressure and temperature for space flow
through a stable nozxle.

praclice to assume space flow is at constant
energy, the same as duct flow. Equation
(13) has been applied 1o the nozle of Fig.
a Lo give
ra P
_1_/‘ wdv + f dP =0 (42)
Vo Fo

Un®
— = P, — P (43)
or, Sg7
The discharge so calculated has failed to
check tests, o a discharge coefficient Cn
was then used to give

1/2
Flow rate = Cpas [.?gFI:Fn — P::l] (44)

However, using space flow ahead of the
nozzle from (38) and (37) gives

o iv.)“ b = U 4 Py (45)

o) 26V TV
or, Discharge rate = asvy
2gV{P. — Py 12
= 4z - 1 .|._.":'L! ] (46)
IHE

Comparing Eqs (46) and (44) shows
1 a2\ V2
b - +—) (47)
E:l'l ' ( ﬂlz

Tﬂﬂ-f Ell
Below Above Calculated
ay/as critical  critical Co
(full) (separated) Eq 143)
1.00 .81 63 i
1.21 B8 16 17
1.44 91 91 (stable) B3

Table above shows typical test results for
small tubes of a length-diameter ratio of
4.0. Comparison should be made between
the calculated values and the test values
helow the eritical. Assumption that space
flow ceases and duct flow begins immediate-
ly at point 1, Fig. 5, does not square with
test observations, Space flow appears to per-
sist some into entrance of tube, so more
energy actually enters than was aasl_uml:-:i_

Gos Nezxzles. When a gas flows into a
nozzle, Fig. 5, the fact that it is constanl-

energy duct flow from lilu 2 is stated by

WE = Wu: + FF-EE + Piaatn

o8 L
= Fuy + lej-g‘ + Paaswe (48,
Using Eqs (33) and (34) gives
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Convair awarded U. S. Air Force contract to develop the The steady-Aow equation

|
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airframe for the first Nuclear-powered airplane. Opportuni- W = “;‘t = ”I:_'"-' (50) e
I 1 d
i ilable in: V- .
NUCLEAR PHYSICS AERODYNAMICS SERVO MECHANISMS - ( Py ) = (1) . . : _E:
ANALYTICAL and DYNAMICS WEIGHTS CONTROL These can be combined to give J va E . R i ﬁ g lr l es
PHYSICAL CHEMISTRY AEROPHYSICS ELECTRICAL, MECHANICAL Ny, i o U T r— i
EQUIPMENT DESIGN STRUCTURES and STRUCTURAL TESTING ¥+ 1 i .I__; .
i IGN AND DRAFTING— ( S B T N—
BINRD ARe TR -y 180 Channel WILCOX Communications System
| N |
CONDITIONS - ¥ Chosen for Eastern’s Entire Fleet of
ENT WORKING . v \T(r-1 .
— - (v +25)0 SUPER CONSTELLATIONS and MARTIN ¢-0-¢5
: - Funeti f No of (52) reaches a maximum
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insurance inttudingl hﬂ-lpll‘ﬂll!-l'.'::ll:ln |fmﬂ?':f“wf:::;ﬂ::: ";HﬂﬁE:::;:::E;‘;E ﬁ.ﬂ.ﬁﬁx E‘:fﬁp;nj?;; caﬁun; E?;ﬁpmenf available Fh:ilrl-. ma’mhd'}he ad-  instantly removed frem the common mount.
ilies—retirement plan—recreational achivities ty an Va of (4/2) 172, vanced, efficient operation of their modern new
and families—modern air-conditioned plant—opportunity for Physically, this means that as P., the fleet. No greater camplimeni‘ could be Pﬂ;d tc FINGER-TIP REMOTE CONTROL

supply pressure, is raised, the pressure ratio

“in plant"” graduate and undergraduate study—desirable across the nozzle and its approach will not "i""-";ih:ﬂl ra:lic.r EqUFF!mEn‘? than to be selected for All transmitter and receiver functions are avail-
sk sehadule exceed a va'ue to produce this Na, Further this challenging assignment. able by remote control. A new channel selector
. m[E:?;ﬁ{}:;“! ;;]I?af:imfﬁ]ﬁ: ;nﬂﬁ:- B The Wilcox 440A VHF Communications System system assures positive operation and minimum
o msmmmm, | in many ways, together with the space covers all channels in the |18-136 Mec. band. It is maintenance.
GOOD LIVING 1§ RS Sy B | flow equation light in weight, small in size, and easy to maintain.

P./P, =1+ 2N¢? (53)
One very useful form, Fig. 6, shows that UNIT CONSTRUCTION FOR EASY HANDLING

ﬂl'f “I"Eilfﬂrﬂifi'nh “P E',iﬁ’d";:d'!ﬁ:’;n"ﬁ: The 50.watt transmitter, high sensifivity receiver,  and types of tubes and require no special train-
:rﬂap:;tsi;;lﬂlfﬂz of the nozle. lj\lsn, it shows and compact power supply are each contained in ing, techniques, or test equipment.

that the critical pressure ratio at which Na

and other developmen! projects interests me. reaches a maximum of (4/2) 12 depends on Wm 7"#“:? FOR COMPLETE INFORMATION ON THE
Please send informaotion obout Convair's op- the nozzle design. It is small wonder that

- DEPENDABILITY AND EASY MAINTENANCE
!
I
I
l
1
1
portunities for Engineers. I so many values of nozzle coeffickents have WILCOX 440A 180 CHANNEL VHF COMMUNICATIONS SYSTEM
)
:
!
i
5
|
I
|

i
IN FORT WORTH }.CDNVAIR

Simple, conventional circuits minimize the number
CONSOLIDATED VULTEE AIRCRAFT CORP.

M. L. Taylor, Eng. Dept. 6A FORT WORTH, TEXAS
An opportunity to work on Mucieor Aircrafl

A city for family life—30
parks—Ilakes—excellent
schools—big time base-
ball, football, basketball,
golf, rodeo—ice arena—
opera and concerts—
good year round climate

heen necessary in the past. The conclusions
of Fig. 6 are well substantiated by tests,

Temperature Concepts. Il has been the w I l c o x ! L E c T R I c c o M pA " Y

custom to assume that a liquid flowing from

MNAME — ——-

-----—-_-

’ 1 : oh 3
—no smoke—Weslern  guppEEE ——— i kg vy i D o o
Hospitality. can be shown that with space flow FOURTEENTH AND CHESTNUT KANSAS CITY 1, MISSOURI, U.S.A.
panp——————— T T L PHF“ Tk 4 2NE
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Wherever ports produced by Michigan Powdered Metal
Products Company ore being used, tremendous savings have been
made in assembled finished products. Here oll the advantages of
powder metallurgy are realized. Machining and finishing operations
are eliminated on simple and highly complicated parts alike. Com-
binations of materials not otherwise obtainable are employed. Porosity
or density can be controlled to meet specific requirements; and dimen-
sional accuracy and good surface finish are regularly provided.

As one of the pioneers in the field of powder metallurgy, Michigan
Powdered Metal Products Company today has the experience and
facilities to produce parts never before considered for manufacture by
this process. It will pay you to investigate what we can do for you. We
will be glad to submit quotations based on your part prints and
specifications—promptly, and without obligation on your part.

HALLER
ﬂll.-.W!I.L BEARINGS

.. mhﬂu"-t _ﬂﬂ‘.ﬂ‘.‘d Mq!' '-"
Hhh:‘l:nn Powdered Matal Products

Company. In thess bearings, a cavity

of unitorm size is formed in the cenler

of tlur bearing wall. As ﬁmﬂfﬂl is

iplp:lgnulld inlo the :Inurﬂ metal, it
fills this cavity as well as the pores in
the sinterad metal bady itself—provid-
ing much greater oil content than in
conventional bearings of this type.
They ore produced only on o contract

basis. Full intormatien upen request.

AlHEE’ . MICHIGAN POWDERED METAL PRODUCTS (0., In

458 CADY STREET B NORTHVILLE, MICHIGAN

?ﬁﬂ[IUEF

[ [ ]
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Y. A Wholly-Owned Subsidiary of ALLIED PRODUCTS CORPORATION

O 02 O0O4 O5 OB T
Fressure rahio [5]
=]

FiG. 7: Impoct temperature ratio goes through
minimum for air tlow from spoce.

where N is the leaving velocity ratio. This
varies from unity at an N of zero 1o a mini-
mum of E/P. V.= at the limiting leaving
N of unity,

With ideal gases it has alwavs been as-
sumed that the energy removed per b is

: AW n ,
E = JCTu+ PV. = ==+ Vs (55)
or, AW e "
PVe v — 1 (90}
It can be shown that with space flow
E__ — I—|— N
F.V. (1 4+ 2N Y=4Y (57)

This varies from a maximum of E/P.V. of
+/{¥=—1) at a leaving N of zero 10 a mini-
mum value of [y(1+%) YV ¥]1/[2(y—1)]
at the maximum stable leaving — velocity
ratio of N = (/2)1/2,

Temperature conceplts can he readily
visualized in terms of energy equation (1),

The static temperature T measures only
internal energy n and is not conscious of
transmitled or kinetic energy. A stationary
thermometer, which reads impact tempera-
ture T, i1s nol aware of transmitted energy
FPav, which can only be calenlated.

Ratio of impact temperature T to original
supply I{.I'tlpf.“l'nlllrr_ T, is

It ne
_’1’;_"”4_":: Py (F—kjg}uj.)
T ¥ ., o g T

Falu
(28}

For space flow into a duet

oy e

T, P, ]
¥i—1

- ._.E.-F-_I-"'"f 1_"!'_] F“—].]
-(z)" ()

(39)
Fig. 7 for air shows that with space flow
T1/Ts has a minimum value of 979 at a
pressure ralioP/P.=1/13—%) =625 cor-
responding to N =.546. Fig. 4 shows typical
experimental values and a comparison of
calculated and experimental temperatures,
The caleulated temperature curve was
reckoned from pressure curve and theoreti-
cal curve of Fig, 7. Classical thermodynam-
ics assuming lotal temperajure remains
constant for all flow involves two misunder-

standings:

First, 1t assumed that an amount of en-
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as they com

gpliers

® Pick any Snap-on Vacuum Grip Pliers and you're
set for years of faithful service. The way these professional
pliers are designed, the way they're hammer-forged and oil-
tempered and finished, the way they’re inspected and tested—all
| the precautions taken with them—have just one purpose...to
make them the finest pliers a man can buy. They handle hei:u:r.
They grip, twist, bend or cut better. They don’t slip, in your
hand or on the work. They last longer, because close-grained
strength is forged and tempered into them. They're tougher,

31 types and sizes to choose from

Heavy-Duty Gripping Pliers ® Combination Pliers ® Lineman Pliers ® Diaogonal ond
End Culters ® Pin and Meedle-Mose Pllers ® Midget Pliers ® Duck-Bill and Ignition
Pliers ® Broke Spring, Broke Key, BoMery, Waler Pump, Snap-Ring ond Coftter-Pin
Pliers ® Pliers in Seby, in Leatherette Kits, in varied Sizes. All are Snap-on quality, like the
4,000 other professional Snap-on tools. If you are a vier of quality toals, send for the
free, 104-page Snop-on Colalog.

| Shap-onTooly [}

THE CHOICE o BETTER H{{HA NICS
+‘/ - 7

'I-

SNAP-GN TOOLS "«
CORPORATION

B8020-C 28TH AVENUE
KENOSHA, WISCONSIN
* Snop-on is the trademark of Snap-on Tools Corporation
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Engineers Draftsmen
Technicians

Get set to get ahead
with BENDIX

Openings exist in the engineering
departments for persons with experi-
ence to assume project responsi-
bilities and for qualified engineers,
designers, draftsmen, checkers, and
technicians who are interested In @
variety of areas. These areas in-
clude aerodynamics, hydraulic con-
trol devices, servo-mechanisms, stress,
and applied mathematics.

There are specific openings for
electronic laboratory manager, an
airframe project engineer, hydraulic
engineer for landing gear controls,
service engineer with aircraft engine
background and four men of servo-
mechanisms background to take
lead position on electrical-mechani-
cal control devices.

Recent graduates will find interest
in building a career in a research
and design atmosphere under close
supervision of experienced engineers.

Write

Personnel Manager

BENDIX PRUDJUCTS DIVISION 5

AVIATION CORPORATION |

SOUTH BEND 20, INDIANA |
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FIG. B: Arca and pressure functions vary like
this for spoce flow of gases, liquids.

ergy E/ PV =+/(3—1) always came from
a space with each pound of gas. Actually,
thi= can be as little a= 0% al 1imes,

Second, it was thought that the impact
temperature measures total energy E. As
shown by Fig. 7 and 4, it measures only
kinetic and thermal energy and is uncon-
soious of transmitied energy,

Space Flow of Fluids. When fluids in
space already flowing at conditions 2 have
to adjust to new condition= 3 as when leay-
ing the nozzle of Fig. 5. it is again space
flow at constant momentum.

| i
— e == Pagsa = — vy 4+ My (60)
& &
For steady fow ' _
W =asval/Va=anus/Fs (61)
Fliminating areas gives
f 2 17 1’3 V.
""_ — L"]— e (62)
] _E_:I‘Iil'l .Ir._'nr ¥ J 3 .-_'.:l.."l'_-'
I or FLE R this becomes
Y, -
1 + 2N®
L - AE = | Eds-press, [unction)
P, 1 4+ 255 .
i R (-2 (G.4)
For liquids 1t 15
Ny
|- -;.._ -._r."l'rrl‘l' :
212 Y, _ ,
(j_') 1 + 2N.2 (liguid-press. lunction
s i (61)

Fig. 8 shows this space flow pressure func-
tion N(14+2N2) has a peak value at N
(1/2)12=_707. From either Eq (63) or
(64) 1t may e seen that a fluid |:|I'I"|'-'il'li.’. in
space toward a lower pressure Py can do
either of two things, depending on the ini-
tial Na. If Nu is less than 0.707, the flow
will flow to the lower pressore al decreasing
Vo, If Na is greater than 0707, i1_1.-.i.” flow
into the lower pressure with an Ny greater
than N, : :

If pressures are eliminated from Equation
(63), the result for gases is

.

. .III-, ¥ |
3 '(i i 1.\'_'1)

-lI n 'I &
e ihal

= Bt AE
= ax AT+ 2N (pas-area funcltion)
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Cross section drawing
of O-ring in groove,
sealing under pressure,

Cutoway view showing QO-rings in Peico hydraulic pump for aircraft end industrial epplications.

Simplified Leakproof Seals

WITH PARKER O-RINGS

PARKER synthetie rubber O-rings are simple to
use, simple to replace. They require no compli-
cated !'J-rn-lhlrt l]l'h’-i,‘_{ﬂ s » s A !-'-h]lplu oroove is all
that iz necded. Economical in first cosl, [he.}' pro-
vide perfect, leakproof sealing with economy of
weight and space . . . can be used in moving and
I‘l”“']lll]\.'i"g ll]il]‘li"illjil"?—-.

PARKER is the one source for all standard
O-rings to meet specifications covering fuel, hy-
draulie and engine oil services . . ., and for special
service (-rings of tested and approved com-
pounds, Your Parker O-ring distributor listed at
the right will give vou Catalog 5100 . . . or write
1“[‘-!:1."1! (4] l"|1h.'l" IJ.'.'I. l{h[_':l{ ,'J'l. [lll]iﬂ']lf'[" {_-:l'lnll_l.':lll}"

17325 Eueclid Avenue, Cleveland 12, Ohio.

SLATRl ey

I TUBE FITTINGS = VALVES » O-RINGS
r . Plants in Cleveland « Los Angeles « Eaton, Ohio « Bereo, Ky.

THIS I5 1T

|Dewdleen

L O-RINGS

ARE 5TOCKED BY
THESE AUTHORIZED

DISTRIBUTORS

AKROM, O.
B. W. Rogers Co.
B30 S5e. High 5t. [7)

BOSTOM, Mass,

Irving B. Moare Corp.
&3 High Stresi

BUFFALD, M. Y.
Herculed Gaikel & Rubber Co.
1237 Washinglan 51 (3)
CHICAGO, |Il.
Air Associales, Ing.
5315 W, &3rd 50, [3B)
Shiald: Rubbear Co.
564 W. Randolph 51. (&)

CLEYELAND, ©.
Cleveland Ball Beoring Ce.
3845 Carnegie Ave. [3)
Heff-Parkins Co.
1340 West @1th 5t (13)
DALLAS, Tex.

Air Autociater, Ine.
J214 Leve Field Dr. [?)

Metal Goods Corp.
4211 Cedar Springs Rd, [9)

DENYER, Caolo.

Metal Goods Carp.

4423 Walnut 51,
DETROIT, Mich.

4. H. Fauver Coa.

4% Weit Honcock 51, (1)

FORT WOERTH, Tex.
Adeo Indueslriss
J414 Comp Bawie Blvd.

HOUSTOMN, Tex.
Melal Goods Corp.
F11 Milby 58, (1)

INDIAMAPOLLS, Ind.

F. H. Lengsenkamp Ca.
22% E. South 51.

KAMSAS CITY, Mao.
Melal Goods Carp,
| 300 Burlington Ave. [16)
LOS ANGELES, Cal.
Apra Bolt & Screw Co,, Inc.
1071 Arbar Yitoe Ave.
Inglewaod, Calif,
Syathatie Bubber Producis Ca,
1538 Souih Eaitern Ave. [22)

MIAM|, Fla.
Alr Awociates, Inc,
Imternational Airpert

MILWAUKEE, 'Wis.

Allrubber Produchy & Supply Ce.
412 Sa. Second 5t, (4]

MINMEAPOLIS, Minn.
Yan Dusen Aircralt Supplies, Inc.

2004 Lyndale Ave., South [5)

HEW ORLEAMNS, La,
Matal Goods Corp.
4312 Julia 51. (12)

HEW YORK, H. Y.
Durhom Aircraft Service Co.
5415 Morthern Bivd., Woodsida, M. Y.
Hielien Hydroulic Egquipment, |nec.
198 Lafayetta St. (12)
PHILADELFHIA, Pa.
Geoodyear Supply Co.
1504 Latimer 5t

PITTSAURGH, Fa.

Shields Rubber Co.

137 Water 5t. (22)
FORTLAMD, Cre.

Hydroulic Power Equipment Co,

2316 N. W, Sovier 51, (10]
5T. LOUIS, Mo.

Maetal Geods Corp.
523% Brown Ave. [15)

TULSA, Dkla.
Metal Geoeds Carp.
302 Morth Boston (3)
WICHITA, Kans,
Standard Proaduechs, Inc.
450 E. Gilbart (11)

CAMADA
Rallway & Power Engineering Corp., Lid.
3745 51, James 5¢,, Montreal {30), Qua.
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RYAN

Answers

RED HOT PROBLEMS

Leading stainless steel fabricator for the aircraft
‘and aircraft engine industries

Consult Ryan on high-temperature metallurgy and ceramics.

ROCKET ASSEMBLIES

AIRCRAFT and AERONAUTICAL PRODUCTS

RYAN AERONAUTICAL COMPANY

LINDBERGH FIELD, SAN DIEGO, CALIFORNIA

and for liquids
.'T;|I"I.'"] + '.E_:TH: - !F.rg.'rn'f;;”."lh.:_':.l"lI 'i'E..Ii-'.“.'J
(66}
(ligquid-area function)
These area functions and the pressure fune-
tion of (63) and 164) are shown on Fig. 8.
By using these curves with their correspond-
ing equalions =pace changes of flow can be
readily calculated. 1f Vo is known, the ap-
F]ruprj..'jl_r function of N» from Fig. 8 can be
multiplied by the appropriate area or pres-
sire fraction to obtain the corresponding
function of ;‘||-I:|_, Thus .'T;; can be iTir'k{‘il ﬂH
of 1"'1_1_', 8. This ]rt'm'r'ullln' can be reversed.

Since the area function for liquids has
no peak value, any space flow approaching
a pressure region Py less than Pa will con-
tinue to increase in velocity ratio if the
original No is greater than 0.707. 1T it ap-
proaches at less than Nao=0.707 it will de-
{'|'I|:':|'.;||-|_=- il:Hn l|:'||;"' ]|1'I.1.|'|' pres=ure I"E'[.'._III'JIH.
When accelerating, its area decreases and
it receives energy from space. When de-
celerating, its fAow arca increases and it
vields up energy 1o surronnding space,

This is the basic phenomenon of inlel
cavitation of pumps. If the flow approaches
the minimum pressure region of a blade
curve at No>=0.707, it will suddenly accel-
erate to a very low pressure. Typical tests’
of Na=1.0 flow altempting to pass around
a —12% turn show the absolute Pz o go
as low as 2 in. Hg.

With ordinary water supplies at normal
temperatures when a pressure of much
under 2/5 of an atmozphere iz reached, air
suddenly flashes out of solution. Onece this
process slarts, violent surging occurs,®

When velocities are high in pump and
turbine inlets, supercharging the inlet 10 a
higher Pa has the effect of decreasing V2= =
vol /2gPal o to a safe value,

Fig. 8 shows that the area function for
gases, (65), increases up to N= (4/2)1V'=
or 0.8367, and then decreases as N increases
further, This means that, when gas How
approaches the rapidly changing section of
an airfoil or compressor blade at a local
Na=0.707, space flow will accelerate with
decreasing pressure and area until N3=
(+/2)1'2 js reached. When this point 13
reached further acceleration calls for -an
area reversal in space which terminates in
discontinuity and unstable behavior.® "

This same effect also shows up in noziles
when the supply pressure P, is raised above

the critical ratio shown on Fig. 6. Fer Ihln--

nozzle represented by Fig. 5, whenever Ny
exceeds (v,/2)1V'2, Py rises above F3. Re-
peated tests? of such nozles reveal visible
shock diamonds soon after Pq exceeds Po

When air at various values of N2 above
0.707 is asked to pass around —6, —10 and
—12 deg turns the same checks are ob-
served”, In the range from an approach Mo
of 0.60 to 0.70 the How is noisy, erratic and
often unstable, but once the transition oc-
curs little noise is present, Velocity and
impact temperature traverses verily energy
tranzfer inward from the outer stream tubes,
Velocity near the surface increases greatly
and decreases further out, and the same is
true of impact temperatures.

1—Unpublished tests, ME Dept, Rensselacr Polytechnic
lastitute, 1951: p BAG, Thearetical Mechanics, by
Welsbach, Van Nostramd, 1682:; p 364, Mechanics and
Engineering., Yol 1, by Weishach, Lea and Hlanchard,
|RER.

B Flow Sealiliry in Small Orifces, by R P Northrup,
presented at Nov 30, 1951 annoal meeting of American
Rocket Society. 1951.52 unpublished 1ests in RPI ME
Dept laboratories.

J=Unpublished tests of RPI ME.Dept 193152,
\—Wegsurement of Twurbine Fibrotion., by ] Parma:
kian and R 5 Jacobson, Paper No. 531-a-88, Nov 1951
annual ASME meeting.

teef* V6B The Brown Faveri Keview, Det 1950,

=P 44, NACA Technical Nofe 2251, Dec 1930,
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egra
Leak-Proof GIVE BETTER SERVICE F':Itlirf-.ﬁ.!!!mhlni
Minimum Wear LAST LONGER Tamper-Prook

Locking Device Socket Head

Lasxing mins 'n Hunssp

| - pick cenuine HANSEN couptines
Seckaiulord fares e ror HANSEN perrormaNcE . . .

Eky praventing wear agd
[ LS BRI ERETAE T

® To connect a Hansen coupling, you merely
push the plug into the socket with one hand.
Flow is instantaneous, To disconnect, push back
sleeve on socket—coupling disconnects. Flow is
shur off instantly and automartically.

Write for catalog giving complere range of types and tizes.

REPRESENTATIVES
BALTIMORE DENVER LOUISYILLE ROCHESTER
BIRMINGHAM DETROIT MILWAUNEE SAH FRAMCISCO
CHICAGD FT. WAYME MIMNEAPOLIS SAYAMMNAH
CLEYELAND HARTFORD HEW ORLEANMS SEATTLE
DALLAS LOS AMGELES PITTIBURGH 5T. LOUIS
DAYTOM MOMTREAL * TORONTO = YANCOUYER

Export Department: Cleveland

HANSEN MANUFACTURING COMPANY

4031 WEST 150th STREET = CLEVELAND 11, OHIO

4 ')
Sé(/¢ the Uimil...or IS IT?
® With man's mastery of the air one wonders if there's any
reasonable limit to the advance of science . . . with broad horizons,
we at Schuttig combine electronic engineering skill with vision and

understanding . . . our products reflect quality and design superi-
ority. We can probably help you with your designs or production.

i

_ﬁ:éuﬂ:} & t?u-mpan ¥

INCORPORATED
WASHINGTON 17, D, C,

ELECTRONITCLC M ANUFACTURING ENGINEERS
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ENGINEERS

wanted at once
for

LONG-RANGE MILITARY
AIRCRAFT PROGRAM

by

NORTH AMERICAN
AVIATION, INC.

Los Angeles, California
Columbus, Ohio

e — -

Unusual opportunities for Aero-
| dynamicists, Stress Engineers, Air
craft Designers and Draftsmen,
and specialists in all phases of
aircraft engineering. Engineering
skills other than aircraft may be
adaptable through paid training
program. Also openings for

Recent Engineering College
and Technological Graduates

—_— —aprre—

Long-range military program of-
fers fine chance for establishing
career in aircraft while aiding de-
fense effort. Transportation and
established training time paid.
Salaries commensurate with ex-
perience and ability.

+

Please include summary of
education and experience
in reply to:

Engineering Personnel Office
SECTION 3

NORTH AMERICAN
AVIATION, INC.

Los Angeles International Airport
Los Angeles 45, Calif.

Columbus 16, Ohio
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Highlights From IAS Conference

These digests continue  AVIATION
\Week's presentation of subjects dis-
cussed at the 20th Annual Meeting of
the Institute of the Aeronautical
sciences in New York, Jan, 28-Feb, 1.
(Other swmmaries appeared previously.

Aircraft Design

B Some Aspects of the Aircraft Noise Prob-
lem. Harvey H. Hubbard and Leslie W.
Lassiter, Langley Acronautical Laboratory,
NACA.

‘This paper presents some of the results
of NACA rescarch on the physical character-
istics of the noise from various aircraft noise
sonrces.  Frequency spectrums and associated
mtensity levels are given for the noise from
various types of propellers, jets, and rockets
which are in use and being considered for
aircraft propulsion.

arameters significant in noise generation
are evaluated; and the discussion mcludes
the effects of tip Mach number up to 1.30,
number of blades, and blade planform on
the noise from propellers; and the effects on
jet noise of nozzle size, exit gas velocity,
temperature and density, and position of
observer.

In addition, some existing mformation
relative to the physiological aspects of the
problem and some methods of protection
from noise are discussed,

» Reduction of Gun-Gas Explosion Hazard
in Combat Aircraft. ]. J. Horan, J. R.
Onderdonk, and E. Witkin, Aviation Arma-
ment Laboratory, U. S. Naval Air Develop-
ment Center, Johnsville.

When the gas which propels a bullet
from a gun is diluted with air, the resulting
mixture may be exploded. An analysis was
made of the circumstances under which such
an explosion might occur as a consequence
of gunfire in combat-type mircraft. The van-
ous sources of combustible gas and the
manner in which the gas is diluted with
to Emduc: an explosive concentration were
studied. A system was designed by the
NADC specifically for aircraft application to
detect the presence of these explosive mix-
tures and to indicate the concentration of
the combustible gases.

The system has been used to investigate
gas concentration as a function of time and
space, and appropriate calculations have been
made to determine the pressures generated
in the course of an explosion. Criteria have
heen established to define a dangerous con-
dition in terms of the space distribution of
the g

Technigues have been developed to re-
duce the hazard, and design criteria have
been evolved to assist the aircraft manufac-
tierer in new design,

Electronics

> Radomes and Aircraft Design. Ernest W,
Schlieben, Supt., Control and Guidance
division, Electronics Laboratory, Naval Avia-
tion Development Center, Johnswville.

Radomes (radar housings) are dual func-
tion components; being at the same time
part of the aircraft and part of the radar
system.

Radomes therefore are the product of
design of both aircraft and clectronic enagi-
neers. Satisfactory radome performance is
dependent npon recogmition of the elec-
trical, acrodynamic, structural and environ-
mental requirements that comprise the de-
sign problem, judicious use of engincering
compromise i cases where either aircraft
performance requirements or electrical per-
formance requirements cannot be satished
fully without impairment to the other, and
the fullest use of advanced theoretical design
methods, materials data, and environ-
mental performance data available in this
restricted sector of aircraft design,

The paper describes briefly the effects of
radomes on radar performance, design
parameters of mutnal interest to the elec-
tronics and aircraft engineer, and specific
design data relating to materials and con-
structions for high temperature use, rain
erosion  resiskance, icing protechon, hail-
stome and gunblast resistance.

- P Design Limitations on Aircraft Antenna

Systems. J. V. N, Grmgcr, Assistant Chair-
man, Engmeerning Department, Stanford
Research Institute.

Modem civil and military aircraft are
equipped with a large number of radio sys.
tems to provide for the vital operational
functions of communication, navigation and
control. In order that satisfactory perform-
ance be realized from these equipments, the
associated antenna systems must exhibit
characteristics which, in most cases, place
severe limitations on size, configuration, and
location of the antenna elements.

Since the antennas must be mounted on
or submerged into the airframe, the antenna
design problem becomes one of obtaining
the required electrical performance from a
configuration which is acceptable from the
acrodynamic, structural and  mechanical
stand points.

This paper translates the electrical per-
formance requirements on the various an-
tennas into terms which will clarify their
relationship to mechanical and acrodynamic
considerations.

P Heat-Transfer Design Problems in Air-
craft Electronic Equipment. Leonhard
Katz, Raytheon Manufacturing Co.

With the greater compactness of elec
tronic equipment in aircraft the heat dissi-
pation per unit volume has increased, result-
ing in large temperature increases inside the
equipment, Special cooling systems had to
be developed which could take care of this
increased heat dissipation. not onlv under
sea level conditions but also at extremely
high altitudes.

Inasmuch as arborme electronic equip-
ment operates over ranges of temperatures
and air densities which are quite unmique,
very special problems are encountered in the

cooling of aircraft electronic equipment
which require special designs. Certain trends
have been found which profoundly affect
not only the aircraft electronic equipment
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but also the aircraft design,

meplﬁ are shown of systems and com.
ponents in which the weight and volume
have been reduced by a factor of three by
the proper npphmtmu of cooling while still
permitting operation at extremely high alt.
tudes. The result of the new cooling theories
indicates that the design of a centrally
cooled electronic package 15 most cfhcient
and will insure long life and trouble-free
performance.

P Integrated Instumentation for Modem
Aircraft. Cmdr, Lynn &, Beals, Jr., (MC)
USN, Director, Human Engineering di
vision, Special Devices Center, ONR,

This paper deals with the Jmult.qurjc'l.- of
bits-and-pieces approach to aircraft instru-
weentation  development.  Modern  aircraft
picsent an ever increasing complexity of
inter-related problems pertaining not alone
to instrument display, but equally to con
trol, navigation, and special additional
equipment required for unique awrcratt mis-
*10T .

The Special Devices Center recognized
the nced for a more integrated p]m and
mitiated the development of a number of
new instruments aimed at satisfying some
of the fundamental requirements for a com-
prehensive information display.

In the light of new problems, however,
it appears unwise to pursue our original plan
that dealt primarily with the instrument
problem alone. What is needed now is a
planned program of development which
puts instrument development in proper re-
lation to the total flight problem.

Such a plan is described in terms of six
basic elements, the apphicability of which
15 demonstrated in several familiar areas,
Finally a technique for applying this master
plan is desenbed in some detal,

The paper concludes with reafhrming the
importance of an integrated 1ppm:3::h to
research and development on instruments,
controls, mrcraft, and Man.

»Storm and Clear Air Turbulence, an
Analysis of the Problem and a Search for
Solution. Frank C., White, ANTC Di
vision, Air Transport Assn,, and A. F. Mere-
wether, Chief of Weather Services, Ameri-
can Airlines, Inc.

Some of the questions analvzed and
answered:

How far can we flv in a modern, high-
speed transport aircraft, in clouds of clear
air, without enconntering turbulence of suf-
ficient intensity to spill the coffee or orange
juice in our lap? How much smoother
would the flight be in clear air than in
clonds? Is }ngh altitude Aight in clear air
plagued with frequent turbulence that can-
not be detected? Can airline meteorologists
forecast cloud and clear air turbulence?

» Automatic Flight Control, Captain James
L. Anast, US.AF, All-Weather Section,
Flight Test division, Wright Air Develop-
ment Center.

This paper discusses the additional re-
quirements for improved automatic aircraft
controls as a result of characteristics of mod-
ern aireraft. The advantages of antomatic
control are discussed along with some spe-
cihc problems that have been encountered
and the proposed solutions,
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Rotary-Wing Aircraft

[Joint session m cooperation with the
American Helicopter Society )

P Helicopter  Transmissions:  Weight  vs.
Cost. Thomas ). Harmiman, Assistant Chiet
Engineer, Helicopter Division, Bell Aircraft
Corp.

The conclusion of this study is that heli-
copter transmissions, while apparcatly  far
too expensive, require expensive materals
and processes to achieve lightness. In fact,
further rehmement to save weight looks prac-
tical, even though first costs would increase,
"'-‘Erlm helicopter transmissions use lower unit
loadings than those now considered com.
mon practice m antomobiles

The problem consists of two parts: (1)
How much is one pound of helicopter
empty weight worth? (2) How much does
it cost to eliminate weight?

The worth of one pound is determined
by the revenue that one pound of paviead
capacity brings in during the normal life
span of the helicopter.

The cost involved in saving weight i
attacked m two ways, along the lines of
arrangement and rehnement. The logical
transmission arrangements for a  popnlar
sized helicopter, the 200 hp. class, are in-
vestigated for their cffects om weight and
estimated production cost. On the assump-
tion that less fussv tolerances reduce allow-
able loadings, the decreased cost of cheaper
materials and processes is compared to the
ncreased size and weight of one tvpical
arranzement,

» Performance Data and Operation Experi-
ence of a Pressure Jet Helicopter. Igor B.
Bensen, Chief of Research,
Aircratt Corp.

‘The paper presents the results of an ex
tensive evaluation study conducted on a
pressure-jet helicopter, with particular em-
phasis on the thermodynamics of its power
cvcle.  Operational experience, mechanical
problems, and overall performance of this
tvpe of helicopter jet-propulsion  power
plant are discussed,

A captured German jet helicopter was
subjected to a series of rigorous tests and
measurements aimed at ascertaining  the
design  parameters employed in it, their
inter-relations and the relative importance
of each parameter on the efficiency of the
integrated rotor-powerplant  combination,
Part of the intent of the evaluation was
also to verify the existing theoretical meth-
ods for prrd:ctmg performance of this type
of helicopter prime mover.

The measurements showed that the hov-
ering performance was marginal and gen-
erally below the standards established in
the helicopter industry, even at the time
of its construction, The theoretical method.
with some corrections, was substantially
confirmed by the measurements of heli
copter thermodynamic elements.

On the basis of data obtained, however,
the pressure-jet power cyele shows great
promise as the most efficient jet cvele pro-
posed to date.

Pressure-jet rotors are also quite insensi-
tive to variations of tip speed; this permits
their operation always at optimum lift con-
dition.

The Kaman |
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Autnmnmf Movement Control
f ® Landing Gear
® Turrets

® Bomb Bay Doors
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Hermetically-Sealed
/ LIMIT SWITCHES

NOW for the first time, you con gel
o completely dependable limit switch
that provides Irve environment-free per-
formance. The unique ELECTRO-SMNAP
hermetically-sealed switch functions
perfectly under the most exlreme cor-
ditions—high oltitude or low, hel or
cold, dry olmosphere or maximum
humidity,

ALL cperating ports are fully sealed in
on inert gos — lhis switch will not
freeze . . . condensation cannol eccur,
I's proof, too, against dust, lampering
or misadjustments. Jomming by ice
formation is prevenled by tipping-
oclion diophragm piveling on hard-
ened sleel supports. Rubber-secled

ouler conneclor; completely enclosed
terminals,

“Write for new cotalog on Electro-Snaop
Limit Switches.”

ELECTRO-SNAP PRODUCTS

® Splash-proof acircraft switches
® Industrial limit switches

® Momentary-pulsing limit switches

® Push-butten and lever-type octuotors

ELECTRO-SHNAP DIVISION

THE EXHIBIT SUPPLY CO.

EST. 1901
4218-30 West Lake St.,
Chicage 24, lllinois
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AVIONICS

h

FLIGHT SIMULATOR helps GE engineers check operation of highspeed antopilot.

New Autopilot Going on Navy Jels

GE-developed unit has many new features.

including

built-in yvaw damper: tight stabilization claimed.

]'l\ilill h lass

A new all-clectrnie automatic |n]1=t las
gune nto umetmn.ll use in the Navy
air arm with the assigmment  of the

Douglas I'3D-2 to Marine might- h;l_rhtu'

uluﬂulnnn The new IlI:HiI|'.I-I.]Hl 15 also
scheduled for uwse on the Grumman
FOF-5P (photo recommaissance)  and
the newly announced sweptwing Grum-
man FOI-6P, as well as the turboprop
Douglas AZD attack planc.

I"Ju:.]np::ﬂ and prmluud by General
Iilectric, working with the Burean of
Acronautics, the new mlu-pjlut 15 called
the Navy Type G-3. 1t 15 the Navy's
amswer to the previously announced
USAF fighter-tvpe autopilots developed
by Lear and W estinghouse.

"The G-3 announcement indicates
Navy and Air Force agreement that
Hvimg, navigating, and hehting hot jet
all-weather fighters is just too much for
a single pilot.  Automatic flight con-
trol cquipment 15 a must,

> New  Features—\Weighing  slightly
more than the USAF's hghter auto-
piluta (about 105 Ib,, uninstalled), the
(-3 provides INawvy hf'hhlw with adds-
tiomal antomatic and control features.
'hese include a vaw t] unper  svskem
for improving Hn. plane’s stabilitv dur-
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mg manual Hight, barometrie altitude
control, novel “level out,  “mancuver-
hold” provisions, wide-angle attitude of
autopilot engagement, and others,

According to C. G. Yates, head of
GL's autopilot development group, the
G-3 maintains airplane heading within
L odegree and attitude withim 3 degrec
m smooth air. This 1s in spite of the
more dificult stabilization problem at
high speeds.  Like most postwar auto-
ptlots, the G-3 15 self-synchromzing, re-
licving the pilot of the nuisance of trim-
ming up the autopilot to airpline ath
tude betore engagement.

Hlu |t11:|L1uL can be in any attitude
up to 75 degrees m pitch or bank when
the autopilot is engaged. 'The auto-
pilot then takes over and holds the
airplane m that attitude until the pilot
wints to level out. He does this by
pushing a “level” button on his console
controller. The autopilot then smoothly
levels out the planc.

» Mancuvéring=The pilot  maneuvers
his airplane while on autopilot using
a miniature flicht stick on his console
controller. Pushing forward or pulling
back on this stick dives or climbs the
planc at a proportional angle, Deflect
me the same stick left or nght tro-
duees ]‘_nr::]wrrri:rm 1l turns up to 65 de-

grees bank angle at any awspeed.  Dur
mg turns, the autopilot automatically
introduces the necessary rudder for ball-
centered turns and up-elevator to pre-
vent loss of aircraft altitude.

The G-3's use of a mimature flight-
stick to introduce autopilot maneuvers,
m contrast with the knob or dial-tvpe
controller used in the Air Force hghter
Ir][rl]n]nh mvolves some uu{']lr pen:
alty for the G-3. However, BuAer feels
that a fighter pilot is more accustomed
to manenvering his plane with a shick
than with knob or dials.

A fighter pilot may want to place his
planc m a steady climb, letdown, or
other mancuver [LH a1l t,'\fl.ﬂl:h_-l'.i ]]LI[IJL]
of time, With his many other duties,
he'd like to have both hands free. The
G-3 has a “mancuver-hold” provision
for that purpose. With his plane ma-
neuvered into the desired athitude, the
pilot momentarily pushes the “hold”
button, releases the small stick, and the
maneuver 15 “frozen” into the auto-
pilot until changed.
> Altitude Control—-An attitude (verti-
cal gyro) reference 15 becoming less use-
ful i maimntaining level flight at today's
high speeds. For example, a $-deg. gyro
error o vertical determmation  could
mean the loss or gain of about 500 feet
altitude per minute in a 600-mph. air-
plane.  Tlis explains the trend toward
using  harometric altitude control to
supplement attitude control in new au-
topilots. The G-3"s barometric altitude
control will hold the airplane at the
selected alhitude within plus or minus
25 fect at 10,000 feet. with propor-
tional tolerances at higher alhitudes,
cording to GE.
> Yaw T].uuer—I he autopilot s never
completely mactive, even dunng non-
antomatic flight. The vaw channel is
rigged to H[}Ltth as a vaw damper to
pr:.u:nt any tendeney of the plane to
“dutch roll” while under manual con-
trol. The G-3 provides vaw damping
in turns, as well as in straight fight,

Automatic turn coordination during

manual flight s a bv-product of the
design, but can be easilv overpowered
if side -ship 1s desired.
P Lead Time—The G-3 15 an example
of the length of time required to de-
velop and place complex avionics equip-
ment in production, partienlarly where
its performance ties in closely with
airplane charactenistics,

[nitial development of the G-3 be
san in 1946, but was pointed toward
the slower-speed reciprocating-engined
fighters. Although the fleet did not
then have a requirement for fighter
autopilots, BuAer's Airborne Equip-
ment section recognized the pending
need and launched the development.

An experimental (XG-3) system was
delivered in the summer of 1947, and
tested on a Grumman F7F in 1948 by
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Legs for lethal eagles

Legs for lethal eagles — hydraulie landing gear
that cushion Uncle Sam’s big bombers as they
come down to roost — this is just one of the
many uses of OsTuco Aireraft Tubing.

Aircraft designers are specifying OSsTUCO
Tubing for fuel lines, engine mounts, landing
gear and many other applications because of
its inherent strength without weight charac-
teristics and the ease with which it can be
machined, formed and fabricated to the most
exacting requirements.

Ostuco developed and produced the very

first “Chrome-Moly" aireraft tubing and has
continued to ploneer and progress with the
rapidly advancing plane-building industry. To-
day OsTUuCO supplies tubing to the majority of
leading aircraft manufacturers,

OsTuco Aircraft Tubing meets all Army,
Navy, and AMS specifications. Send for free
Handbook A-2 packed with facts for ready ref-
erence on OsTUuco Aireraft Tubing, Airframe
Stock List (revised bi-monthly) also available.
Address vour nearest Ostuco Sales Office or
write direct to General Office, Shelby 1, Ohio.

THE OHIO SEAMLESS TUBE COMPANY

Monulacturers ond Fobricoteory of Seomless and Electiric Welded Steel Tubing
Plont ond General Offices: SHELBY, OHIO

SALES OFFICES: Birmingham, P, O, Box 2021 * Chicage, Civic Opera Blda., 20 N, Wacker Dr
Cleveland, 1328 Citizens Bldg, * Dayton, 511 Salem Ave, * Detreft, 520 W, Eight Mile Rood,
Ferndole ®* Houston, 6813 Avenuve W, Central Pork * Lot Angeles, Suite J00-170 So. Baverly
Drive, Beverly Hills * Moline, 417 15th 51, = Mew York, FO Eost 451h 51, * Philadelphio,
1613 Pockard Bldg., 15tk & Chestnut = Pittsburgh, 1204 Pinewcod Drive * 5t leuis, 1230
Morth Maim 5t. = Seattle, 3104 Smith Tewer * Syracute, 301 Raberts Ave. * Tulia, 7313 Ken
nedy Bldg. * Wichite, 422 E, Third 5t. * Canodian Represenfative- Railway & Power Corp Lid
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YOUNG ENGINEERS, with YOUNG IDEAS,
find Opportunity’s doors opening at

LOCKHEED

A few vears ago, the LOCKHEED F-94 all-weather fighter-inter-
ceptor, armed with four 0.50-cal. machine guns located in the nose,
was still a dream on the drawing-board. Its translation into a
miracle of engineering achievement is typical of the magic that
is happening every day at LOCKHEED.

Other fabulous developments are on the way. Today—Tomor-
row—On into the Future—the dreams of LOCKHEED Engineers
and Master Craftsmen will continue to become realities. To have a
part in such a future is EVERY young Engineer’s dream.

LOCKHEED'S GEORGIA DIVISION—at Marietta, Georgia, is
now getting into production to turn out B-47 Stratojets. Skilled
technicians in many categories are needed, to take their proud place
in this, and other LOCKHEED contributions to the safety of our
nation—and to add their own skills and dreams to future accom-
plishments. For on LOCKHEED'S design boards, aviation's future
is taking shape—in military jet aviation, and in commercial jet
aviation.

At LOCKHEED'S GEORGIA DIVISION, only 18 miles from
Atlanta, in the famous scenic beauty and year-round fine climate
of North Georgia, you'll find under LOCKHEED'S guidance—

A BETTER JOB—A BETTER LIFE—A BETTER FUTURE.

Write TODAY to

Mr. Frank J. Johnson, Employment Manager,

LOCKHEED GEORGIA DIVISION,
3942 Peachtree St., N. E., Atlanta, Ga.

FIND OUT HOW YOU CAN BECOME A PART
OF LOCKHEED'S THRILLING FUTURE!

(If you prefer the West Coast, your inquiry will be promptly forwarded 1o _
LOCKHEED at Burbank, California, where similar openings are available.) 474
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the Navy's Acronautical Instruments
Lab in l’lulaclclphm under the super-
vision of GE’s I'. A. Gaynor.

By the spring of 1949, when Buder
indicated an interest in placing the
G-3 in production, jet fghters were
coming into the picture. "T'he Inglmr
speeds and the mancuverability require-
ments of the jets resulted in the loss
of some of the inherent stability of
previous piston-aircraft. This in tam
imposed  more  difficult  stabilization
problems on the antopilot design.

Flight tests of the XG-3 at Philadel-
phia, and later at Patuxent on a Lock-

heed TO-1 (F-80), pointed up desirable |

comfiguration improvements. For ex-
ample, the XG-3 had used servo actu-
ators which were engaged and disen-
gaged by cables operated from a h mdle
m the cockpit. The cable rigging prob-
lem from an unpressurized actuator lo-
cation to the pressurized pilot’s com-
partment was considerable.  This re-
sulted in changing to electric-solenoid
operated clutches for engaging and dis-
engaging the servo’s output pulleys.
The increased jet speeds required
the addition of barometric altitude con-
trol. Demands for improved attitude
control dictated abandoning the XG-3's
panel-mounted vertical gyvro for a larger

remotely located design.  This raised |

new problems of erecting and control-
ling a vertical gyro to w 'hich the human

1Iu1: had no access.
Then in the spring of 1950, when

delivery of the hrst production G-35 |

Wils fmh 1 few months off. BuAer asked
for the addition of a vaw damper. This
reguired the dudupmult aof a new

component, a rate-tvpe gvro. By the
time the first G-3s began to roll, there
was not a single component which had
not changed from its XG-3 conhgura-
tion. However, General Electric’s basic
servo system approach, using tachome-
ter (rate) generators and anxiliary servo
loops remained nnchmgui

» Heading Intelligence—The Navy Type
G-2 compass provides the signals for

aircraft heading stabilization. [11-‘: (-2

is a {'mnpﬂﬁs-nmnitnr::d panel-mounted
directional gyro which is used as a flight
mstrument in most Navy planes. [t
combines the inherent advantages of a
remotely located compass with those
of a gyro. Thus 1t provides a dnft-free

I1-:u1|n£: indication (and signal) which
is free of momentary disturbances of

an ordinary r_“n-mpqr.ﬂ' f'iml]'_:m moni-
toring is automaticallv cut off durmg
turns when the device is nsed with the

G-3. A small synchro within the gvro |

prov ides the heading signal for the auto-
pilot.

> Attitude Intelligence—Pitch and bank
stabilization signals are obtained from
a remotelv THI:'_"'I|'{_E1 vertical gvro with
universal gimballing. The latter permits
unlimited maneuvers in pitch and roll
(under manual control) without danger
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. money saving, work saving
chemicals. No matter what wyou
need . . . polish, hydraulic fluid, de-
greasing solvent or any other
maintenance chemical . . . you'll get
prompt delivery of fine Hollings-
head products from the nearest Air
J o Associates branch warehouse.

Whiz aviation chemicals take less
time to apply, work faster and

produce better results than any
other compounds on the market.

Look for the Whiz sign of authorized

sales and service. Buy the products
that work for vou!

Call the nearest Air Associates
branch today for yvour supply of
economical Whiz products . . . and
2500 other quality aviation supplies.
Make Air Associates your “‘one
source ' for all aviation needs.
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SOUTH BEND
101" COLLET LATHE
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The precision, speed and versatility of
this lathe assures efficient output on tool-
room or exacting production work. Pre-
cision-built throughout, close tolerances
can be consistently held with minimum
effort and no sacrifice of output. lts large
collet capacity, wide ranges of feeds and
speeds, and numerous available attach-
ments will enable you to keep it busy on

a variety of jobs. Wrile for literature...

also 9" to 16-24" Lathes, 7" Shapers and
14" Drill Presses.

SPECIFICATIONS:
Swing—10%". Spindle Bore—1%".
Center Distances—4, 1434 to 343",
Spindle Speeds—12, 50 to 1357 r.p.m.

Loengitudinal Feads—48, .0015 to
0B34", Cross Feed:—48, 00046 to
0309". Thread Cutting—48, 4 1o 224
per inch,

_“_"\IIS'HUTH BEND LATHE

South Bend 22, Indiana
Building Better Tools Since 1706
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AUTOPILOT CONTROL by stick is preferable to knobs, BuAer feels, but knobs (1, 2
and 3 above) are still used for engagement, trim changes and altitude.

of tumbling the gyro and resulting loss
of vertical reference. Although the
gyro does not have 360 degrees freedom
of movement in pitch, an ingenious de-
sign arrangement causes it to do a con-
trolled “fip-flop” during an aircraft
loop. The result is that the gyro's
spin axis is approximately vertical when
the aircraft comes out of the loop.

To prevent dnft, the gyvro is momi-
tored by two pendulums within the
gyvro case. These detect the apparent
direction of gravity and operate through
two torque motors in the gvro to keep
its spin axis vertical. Because of a
relativelv long time constant in the
monitoring servo svstem, the gyvro spin
axis is not affected by momentary dis-
turbances of the pendulums. Durmg
turns, when the pendulums would take
up a false vertical position, the gyro is
antomatically cut free of the pendulum
monitorng.

Because of its inaccessible locabon,
the gvro’s initial erection must be done
automatically. Since the normal-opera
tion erecting rate is slow (3-4 deg./
min.), a fast rate of abount 180 deg./min.
is used when the gyro is frst started.
> Altitude Intelligence—Signals for the
barometric altitude control are gener-
ated by a sensitive-alimeter movement,
vented to the static line, and driving a
synchro through a solenoid-operated
clutch, The synchro is spring loaded to
center so that the unit is always ready
for instant engagement.

» Yawing Rate Intelligence—A small
spring-restrained rate-type gvro is used
to introduce yaw rate (phase lead)
signals into the autopilot. Tt has its
gimballed element floated in liquid to
relieve partially the bearing load and to
provide damping. The gyro has a na-
tural frequency of 20 cps. and a damp-
ing factor of about 0.6. These charac-
teristics should permit its use on newer
highspeed aircraft.

> Turn Coordination Intelligence—This
signal is provided by a small pendulum-
tvpe accelerometer. The unit has dash-

pot damping and positions its sus-
pended member according to the ap-
parent direction of gravity, The unit is
mounted in the same case as the rate-
type gyvro since both have certain
mounting requirements relative to the
plane’s principal axes.

 Pilot Commands—The small panel
controller which houses the mimiature
flight stick also serves as the command
control station for the human pilot. It
is located in the cockpit console and
illuminated by indirect lighting. The
unit contains the push buttons for en-
gaging and disengaging the autopilot,
engaging the altitude control, leveling
the airplane, and trim knobs for small
changes in heading or pitch attitude.

» Control Amplifier—T'his component
might be called the “brain” of the auto-
pilot. Tt contains the three main power
amplifiers, one for cach of the vaw,
pitch, and roll channels, for operation
of the servo actuators.

The unit also contains four identical
“synch” amplifiers. Each of these con-
trol a small 2-phase a.c. motor used for
synchronizing and to introduce maneu-
ver signals into the main autopilot chan-
nels, Two identical vertical gyro erec-
tion amplifiers are also included.

All major amplifier units use mini-
aturized components and are con-
structed on quick-disconnect type of
plug-in assemblies. As a result the G-3
will be the first Navy autopilot ampli-
hier on which internal amphher repairs
will be attempted as a Ime-maintenance
function. This is possible because of
the ease of replacement of the major
amplifier sub-assemblies. The amplifier
also includes sequencing and time-delay
circuits for starting the autopilot. Else-
where in the ampliher are relays for
switching to various modes of autopilot
operation, as well as small safety inter-
lock amplifier circuits and the plate
power supply for the amplifiers.
> Servo Actuators—Control surfaces are
actuated bv three identical servo actu-
ators. Each servo consists of a split-field
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PROBLEM

Regardless of the intricacies
of an applicauon, you can
depend on prompt and thor-
ough evaluation by exper-
wenced engineers of —

The A. W. Haydon Company

SOLUTION

From  problem  statement
through quantty production,
the specialized know-how of
The A, W. Haydon Company
is devoted to expeditiously
fulhlling your requirements.

"W HAYDON

COMPANY

222 NORTH ELM STREET
WATERBURY 20, CONMNECTICUT
Besign sod Masglactoee o) Ulectrical Timeng Devices

WRITE FOR CATALOG

serics-wound d.e, motor driving a 33-n.
pulley drum through suitable reduction
ecaring, The unit also contains  Hic
solenod-operated engagme cluteh, s
a synchro and tachometer to provie
follow-up and rate-stabilizing signals,

Because the G-3 servo s IhL Navy's
first clectric antopilot actunator with-
out at least cmergency cable disengag
ing provisions, considerable cffort went
into the design to assure kail-sake apei
ation of the di sengaging  mechamsm.
The servos are Lﬂ.]‘.-lmlun “resistant (an
f_x;ﬂnumn will bz retamed witiun Hf"'
unit). This 15 a must since some of the
servos are located near tuel tanks.

The servos were originally designed

for higher ountput torques to assurd
tight autopilot control. "T'he torque has
since been reduced to approximately
150 inch-pounds (at the servo pulley)
to permit casier pilot overpowcermzg,
The servo can be quickly disengaged
by a push button on the pilot’s con-
sole. However it is gencrally recognized
that in the event of mtupi]ut malfunc
tion, the pilot’s first reaction 1s to grab
the mam stick to get the aweratt out
of a possibly  dangerous  mimeuaver.
Ienee servo over-power forces must be
kept reasonably low, but not so low
a5 to compromise performance,
» Safety Provisions—1he increased com-
plexity of modem autopilots, due in
part to their many more automatic fea-
tures, requires comsiderable engimeer-
ing cffort toward fail-safe design. Ac-
cording to General Electrie, the G-3
amnplificr 15 designed so that no tube
fatlure (other than certain inter-clec-
trode shorting) can cause the autopilot
to place the plane m a dangerous
mancuver. The more common type of
Alament Fmlures will, it is reported, re-
sult only in slow drift of the iahm, O
cause the ll]l:}lﬁlhrt to “go dead” v one
or more channels,

When fving on barometrie altitude
comtrol, a monitoring signal from the
vertical gyro pju:_nh ‘the autopilot
from calling for too sharp a climb or
dive to mamlmn constant altitude, This
provision is particularly desirable  for
flight in turbulent air.

The G-3 has been designed so that
it can be placed in full operation with-
out any pilot pre-cngagement checks or
duties, by pushing a ngl-[. hutton, This
'--II]‘:i]llLll"u of engagement has ru_]mrul
the use of safeh interlock circuits. They
will prevent autopilot engagement if
the amplifier hasn't had time to warm
up, or the autopilot hasn’t had time to
synchronize, or the gyro has not had
E]H]L to ercct. I'!iﬂ". fr"n-.":ntfﬂ'l f'il]l.]l;'ﬂ" which
might result in” a “run-away” servo
actuator at the instant of engagement
15 said to prevent the autopilot’s tak-
ing control. Loss of a.c. or d.c. power,
or low voltage in either source, will dis-
engage the autopilot automatically, or
prevent its engagement.
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EQUIPMENT

FIRST of United’s 40 new Convair 340s is shown in fight wearing Mainliner colors.

UAL Makes Major Engine Change

Maintenance shops boom as carrier converts its 230
P&W R-2800s from CA-15 to CB-16 configuration.

By George L, Christian

San Francisco—Business is booming
at United Air Limes” maintenance shops
here.

e Scheduled seat miles on comnercial
routes will jump 30% over last year.
In addition, UAL expects to provide
6F million seat miles for the Pacific
Airlift,

o UAL is adding 40 Convair 340s to
its Aeet, at a cost of $23,117,000. The
first is scheduled for delivery  this
month; the last in June, 1953.

* An engine and prop modification
program—estimated cost over $2 mil-
lion—is now underway.,

® Main overhanl base expansion, cost
ing about $1.5 million, will add a new
hangar, engine overhaul facilities, larger
ramp areas and three new run-up em-
placements.

The airline will not substitute the
340s for all DC-3 operations at present,
UAL ofhcials told Aviation WEgek;
some of the old workhorses will con-
tinue to Ay United’s colors to inter-
mediate citics, The carrier has not vet
made firm plans for the disposal of any
DC-3s made surplus by the new flect
additions.

UAL expects an average 30% saving
in time on the routes where the Con-
vairs replace the DC-3s.

Powerplants

United is undertaking a  sweeping
powerplant  modification,  involving
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bhoth the Pratt & Whitney R-2500
cngine and  the 1honilton  Stindard
propeller.

The airling’s  maintenance  shops
here are converting 230 R-2500s from
the CA-15 to the CB-16 configuration,
. Primanly a blower change, UAL cn-
gincers  anticipate  these  advantages
from the modihcation:

e ['ull power critical altitude will be
rascd  fromn  practically sea level to
3,500 ft. This will make considerable
diffcrence at high altitude ficlds such
as Denver, I.'IITUI.J.E,]I which the carrier
opcrates.

* Low blower operation will be used
for much greater percentage of flight
time. Reason is that the CB-16 cngine
can operate up to about 17,000 ft.
low blower. The CA-15 top low I}Iuwcr
altitude 15 about 13-14,000 ft.

e Altitude of shift to lligh blower dur-
mg climb will jump about 3,000 ft.

r A Young, UAL powcrplant en
gincer, noted “Il.’. cconomic aspect of
r;-pcrﬂtmg as much as possible in low
blower—fuel — consumption  increases
some 4% when an engine is opcrated
in high, power scttings and altitude
being ccyua] he asserted.

» Consolidated Power—UAL is now
operating three R-2800 engine con-
hgurations:

e DC-6s with dry R-2800CA-15 cn-
gmes, used for short haul flights.

e DC-6s with wet R-2800CA-15 on-
mines, used for long, transcontinental
operations.,

¢ DC-6Bs with wet R-2800CA-16 ¢n-

agines, lhese engmes are operated wet
to accommodatc the aireraft’s addi-
tiomal weight.

Object of the conversion  program
s not only to aclueve oporational bene
fts. but to have DC6 and DC-GB
engines standardized.

Eimnlt:tm.'mn with the CA-15 engme
comversion nzw Ham Standard, Ingh-
activity propel L‘ blades (No. 6595) will
also be installed on the powerplt.
Combination of the CB-16 conhgura-
tion and high-activity prop gives por-
formance  cquivalent to  the CA-15
cngine, plus old shile blade (No.
6G873), plus  water  injection, Young
clanms,

Obvions result s climination  of
weight and mamtemimee of the anti-
i:l-:.t{m ant mjection system without per-
formance sacrifice. Morcover the short-
haul, drv-engine DC-6s  (which con-
stitute about half of the entire fleet,
according to Young)., will have con-
siderably better takeoff, climb and high-
altitude performance because of  the
CB-16, high-activity prop combination.

Fngine conversion, at an estimated
cost of 51.2 mullion, should be com-
pleted by md-1953, Young estimates:
the S800,000 lmeLlILr changeover will
last into carly 1954,

All UAL DC-6 and -6B engines will
be completely interchangeable with the
soon-to-be-delivered  Convair 3405, as
a result of the conversion.

R-2500 engines are distributed this
way in UAL’s fleet: 43 DC-6s, 172
engines; 21 DC-6Bs, 84 engines; 40
s40s, 80 engmes; spares, 102; total,
438 R-2800s,

» Powerplant Comments—Young had
these comments to make about various
powerplant componcents:

e Creat 11H|:.'I-1'I|."|. of engine parts are
replaced “on eondition.”  About the
only exception is the piston pin,

° ||1£‘1I]l]?1'-.-ml Praducts "I'PM valves arc
civing  “meredible  performance.”  In
November, 1950, on a flect of seven
Bocing Stratocruisers mounting R-4360
engines, UAL  expenienced 209 un-
scheduled valve removals. A vear later,
after conversion to 'TPM, unscheduled
vialve removals dropped to cight. Bene-
fits on the R-2500 engine have been
comparable. To date not a single
failure has been experienced on a TPM
villve in the R-2500, Young said,

e Low tension ignition (R-2800) pro-
totvpe installation has operated satis-
factorily for one engine overhaul
period.  First production low  tension
system has been completed. 'rom now
on, all new engines installed on UAL
DC-6s will be low tension-cquipped.
Fntire conversion should be completed
in about five months. DC-GBs were
delivered with low tension and Convair
340s to be delivered will come similarly
cuipped. '

United engineers attributed  these
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currently using these recorders in the
majority of its fleet of two- and four-
engine aircraft

UAL feels that the use of rchable
flight recorders permits an accurate
analysis of aircraft operating conditions,
with the result of increased operating
efficiencies. ““A 1% increase can be
translated into a lot of dough,” UAL
Savs.

‘The Air Transport Assn. is cooperat-

were already provided with autommatic
altitude contral,

Although liclipse Pioncer offered
automatic airspeed control i conjunt-
tion with its antomatic approach, UAL
has declined it. at least for the present,
according to Buckthal. "The expens,
added weight and maimtenance of the
equipment was not justified because ot
the %Jin'sih:d time the component oper-
ates—only during IFR—Buckthal said.

OVERHEAD conveyor system for cylinders in its modern engine overhaul shop.

advantages to low tension igmition:
spark plug crosion rate for low ten-
sion is 30% that of high tension;
spark plug removal rate on DC-Gs will
be 600 hr. A 400-hr. removal rate has
been established for the DC-6Bs be-
cause of the increased power pulled
from their engines. (UAL uses Cham-
pion R375-1 plugs in all its engincs
except for the rear row cylinders of the
DC-6B engines which mount BG
RB27-R plugs.) ‘ |
e Spark advance is going into UAL's
engines. Engines now in overhaul are
receiving first production installations
of the Adel Precision Products system.
IFor takeoff and climb, normal 20-deg.
advance position will be used. This
will be advanced to 25 deg. during
cruise. Result should be a 4% savin
in fuel consumption. Young translate
this into a yearly economy of $500,000.
Other advantages from spark advance
involve the engine exhaust system.
Because of lower exhaust temperatures,
UAL engineers expect better cylinder
and exhaust valve guide life. And on
the Boeings, the cooler exhaust should
benefit turbosuperchargers.
e Concurrently with spark advance in-
stallation, United will undertake a mod-
ification program on the R-4360 Boe-
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ing engines, changing them from the
TSB3G to the B6 conbguration. 'This
includes new crankshaft, crankcase and
reduction gearing, new, simplified
torque meter and low tension ignition.
e This emplove suggestion is saving
UAL $6,650 yearly; because the No. 1
cylinder on R-2800 engines failed at
frequent intervals between engine
change, the cylinder is now changed
at mid-point. Unscheduled enginc
changes Em'e been materially reduced.

Avionics

United Air Lines has long been
an exponent of automatic pilots and
associated equipment. The airhine’s
DC-4s have qtse~:E:r1 operating with the
Sperry A-12 autopilot, automatic ap-
proach control and automatic elevator
trim for the last five vears.
> Autopilots—To evaluate competitive
equipment, UAL  ordered clipse
Pioncer PB-10 autopilots delivered on
its DC-6 aircraft.

F. P. Buckthal, electrical and in-
strument staff engineer, said UAL made
a test installation of Bendix’ automatic
approach coupler labeled Flight Path
Control, plus automatic elevator trim
a vear and one-half ago. The aircraft

I'PC, however, can direct the air-
craft on any VOR range, as well as
orient it on the ILS localizer and glide
path. o

Six months after the initial PB-10
mstallation, UAL put a sceond unit m
a DC-6. As a result of the performance
of these two test units, the airl@m:
decided to go ahead with a fleetwidc
DC-6 installation of the PB-10.

Buckthal stressed that the instru-
ment was fully CAA-approved. Hazard-
ous aircraft maneuver rates caused by
autopilot  malfunction  have  been
elimmated, he added, by imposing
specific limits on scrvo motor torque
output. These hmitations encompass
the approach coupler used during
minimum approach altitudes.

The two DC-6s will continue service
tests with the PB-10. Detail and final
engineering  of  fleet  equipment s
almost readv for release, Installabion s
contingent on delivery of equipment.
Target is to start putting m units n
early summer, complete program by fall.

The A-12, with AAC, will go into

United's Convair 340s,
» Test Program—When the decision to
service test the Eclipse Pioneer PB-10
was reached, Eclipse and UAL assigned
two and three engineers respectively
to the job of flying the line continu-
ously for two months to observe the
autopilot’s action. Several changes re-
sulted from this intensive snooping.

One dircet result of this line flving
program was an improvement suggested
and incorporated by Pioneer. In com-
¥ ring manual to automatic Ap roaches,
observers noted that under the latter
condition pilots felt that the aircraft
banked excessively and wingtips got too
close to the ground for comfort.

Pioneer devised a method of reduc-

ing localizer sensitivity control by ap-

proximately 507 to reduce rolling
moment. One of its spokesmen said
that this would in no way affect the
Flight Path Control's ability to keep
the aircraft aligned with the runway
since the plane has been securely
“anchored” to the localizer far out from
the field, prior to reaching the middle
marker.

» Preparing for Jets—Underlying reason
behind United's whole autopilot/auto-
matic approach program, as expressed
bv Buckthal, is that jets will have to
have them and automatic approach
couplers too, since commercial jets will
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DOCK fits snugly against the plane and floor lighting eliminates shadows,

have little operating margin to muss
one approach, if that. A fully developed
autopilot system will be necessary also,
because, as cruising speeds increase,
landing times become a greater and
greater percentage of total en route
times,

Autopilot and associated equipment
may not be absolutely necessary to op-
erate current transports, Buckthal says—
at least one major carrier has no auto-
pilots, and a second is just starting
autopilot installation in its fleet of four-
engine aircraft—but, “you can't take a
picce of avionic equipment as complex
as an autopilot off the drawing board
and stick it in a plane and have it give
flawless performance from the first day.
... It takes time and study and experi-
cnce to develop the black boxes into a
well-behaved, properly integrated family
of mechanical and avionic compo-
nents.”

At the moment, United makes no
distinction between minunums fHown
with or without approach couplers—its
lowest minimum, Buckthal says, is 300
tt. Pilots may leave auto approach on
for another 100 ft. of descent before
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switching it off and tuking over mun-
wally. Next logical step, he points out,
will be to reduce minimum ceiling to
200 ft. and cut off the coupler when
the pilot becomes contact.

UAL engineers fecl that work still
needs to be done on the ground ILS
system to improve it to the point where
the entire air/ground system is opera-
tionally “perfect.”

» Economy Angle—Autopilot operation
saves money for an airline, Here is what
4 United captain, flving PB-10-equipped
Boeing Stratocruisers on the San Fran
cisco-Honolulu run has to say about
the equipment: “T get approximately 7
mph. more on climb-out with a gvro
stabilized aircraft. At cruise, 1 have
noted up to a 15-mph. increase in air-
speed when the automatic altitude con-
trol locks the airplane in a constant
pitch attitude preventing shallow dives
and climbs which are inevitable when
the ship is hand-piloted.”

» Flight Recorders—United cugineers
claim that the carrier has had more ex-
perience with flight recorders than anv
other U.S. airline. It installed the
I'riez recorder over ten years ago and is

is raised and lowered by a push button.

ing with UAL on its flight recorder pro-
gram.

> Weather Mapping Radar—United's
Convair 340s have provisions for
weather mapping radar. A space has
been left in the middle of the in-
strument panel. At the moment, the
siurline savs that it has no iwdea whose
equipment it will use, what the units
will do, or how much they will weigh.

Engineers are, however, actively pur-
suing a program to improve radio
altimeter functioning—primarily to elim-
inate false readings and simphly main-
tenance,

P Tube Tester—UAL's radio shop has
developed a radio tube testing panel
which has saved the carrier considerable
money by reducing unscheduled re-
moval of radio equipment, has notice-
ablv improved life of the ARC-1 sct
and has practically elimmated open fila-
ment failures. Manv scarce tubes were
salvaged with the device, Principle of
the tester 1s matching of tube flament
resistances going into a single set. This
assures balanced voltages across tube
hlaments connected in series, largely
eliminabing overheating and consequent
failures.

» [gnition Analyzers—N. Davis, power-
plint engineer, savs United has settled
on the Scintilla ignition analvzer for
mstallation 1 its fleet of DC-6s, DC-
(Bs and Bocing 377s, the DC-6B ana-
lvzers being for service test, Decision
wits based largelv on price of the equip-
ment, he added. Wiring installation
engineering is NOwW in progress,

Davis feels that the analvzers will be
used primarily for trouble shooting and
for preventive maintenance and peri-
odic engine checks rather than as per-
nument airborne installations.

Mechanical

Unscheduled removal rate of General
Illectric turbosuperchargers used on the
Boeing 377s has undergone a substan-
tial reduction. Peak of about 30 per
month in 1950 has skidded to a cur
rent £ to 3 a month. Improvement
was primarily due to induchion svstem
pressure checks, according to Davis.
Elimination through pressure checks
of large waste of turbosupercharger out-
put through air leakage in the induc-
tion system was largely responsible for
this welcome reduction, according to
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Can YOU

measure uvp af
EBOEINGZ

I¥ vou cax, there's o rewarding,
long-range career for you here, in an
Engineering Division that’s heen grow-
ing steadily for 35 vears,

As a Boeing engineer, vou'll share
the prestige of Boeing leadership. Y ou'll
have at your disposal the finest research
facilities in the industey, and vou’ll
he working with engineers who have
blazed exeiting new trails in every
phase of aviation,

There are excellent opportunities,
right now, for experieneed and junior
engineers for aireraft

* DESIGN
® RESEARCH

* DEVELOPMENT
= PRODUCTION

al=o for servo-mechani=sm and elee-
tronics designers amd analvsts and
for physicists and mathematicians
with advanced degrees,

Boeing olfers vou work on such vitul
projects as the securitv-shrowded B-52,
on the six-jet B-17, and on guided mis-
siles and other revolutionary programs,

Openings are available at both
Seattle and Wichiti. Your choice of lo-
cation—Parcific Northwest or the Mid-
west, You'll enjoy a good salary that
grows with you, and Boeing provides a
generous moving and travel expense
allowance,

You'll be proud to sav, “'m a Boeing
engineer!”

WRITE TODAY TO THE ADDRESS BELOW
OR USE THE CONVENIENT COUFON

-——ﬂ----—____—j

JOHN C. SANDERS, Stall Engineer Personmel
DEPT. E-3
Boeing Airplane Company, Seallle 14, Wash.

Engineering opportunities at Boeing inferest
ma. Please send me further information.

Name

Address

___———--—-1

City and Stafe

I———-—-————————————l
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UAL graph shows steady workload of progressive as compared to major-minor overhaul.

Davis. He anticipates further unprove-
ment i the umit's unscheduled removal
rate as a result of reduced exhaust tem-
pcr-tturﬂs resu]ting from illcnrpumtiun
of spark advance on the R-4360 engine.
> Spark Plugs—UAL is overhauling its
Champion plugs. And it continues to
overhaul them until there s insuthoient
material lett on  either clectrode.
United's justihication is cconomic: it
costs 22¢ to overhaul a plug, including
labor and overhead; a new plug costs
about $1.60, says UAL engincers.
> Anti-Skid Device—United  expressed
considerable interest in anti-skid devices
far its aircraft.

This is the program enzincers out-
lined for service test and Acct-wide in-
stallation of the mechamisim: Convair

34Us will be delivered with provision for
use of the Westinghouse Decelostat.

Fngineers anticipate making a proto-
type DC.6 installation in Julv, 1952,
and possibly a fleet-wide installation on
NC-6s, DC-6Bs, 340s and 377s mn '53.

Which anti-skid device will be used
on planes other than the Convair has
not been decided.

These budgets have been set aside for

anti-skid provisions: Convairs, $84,000;
DC-6s, $96,000; Bocings, $24,000; to-
tal, $204,000.
» Fuel Guage—Minneapolis Honeywell
fuel guages used on United's Boeing
377s came in for the highest praise
from the airline’s engineers and main-
tenance personnel alike, One engineer
expressed his opinion this wav: “The
units give incrediblv trouble-free per-
formance.” Mechanies on the floor con-
firmed his statement,

» Reading Lights—A new reading light
15 being installed in the carner's DC-0s
which will give more light and not re-
quire adjustment.

United Air Lines is squarely in favor
of progressive maintenance as the most
economical method of servicing com-
mercial airliners, and has the fgures
to show why,

UAL claims for progressive that less
manhours are needed to do given jobs,
and more of the fleet is making money
flving, mstead of taking up wvaluable
hangar space. United says that this
servicing  systern reduces hangar  re-
quircments by two-thirds.

Other large carriers, such as Pan
American, and smaller ones, such as
Frontier, endorse the scheme, but
Western Air Lines still sticks by peri-
odic maintenance, and claims for it the
same advantages UAL sees in progres-
sive (Aviation WEEk Jan. 7, p. 51).
*The Difference—Principal difference
between the two plans 1s this: With
progressive  overhaul the peak work
loads, otherwise stacked up at the air-
craft’s major overhaul period—usually
8,000 to 10,000 hr.—are lopped off and
redistributed to fill up the low valleys
of minor overhauls stretching between
the major peaks.

After almost Ave years of experience
with progressive overhaul, UAL says
it has been able to “reduce labor costs,
reduce facilities requirements, and have
fewer airplanes out of service."”

»The Figures—Specifically, United
quotes these actual savings figures to
back up its statement.

® “We have saved approximately 6%
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on labor during the first cyele of over-
hauls ended in July, 1951, and will save
approxnmately 14% from that date on
during the life of the flect.

¢ "We climinated the need ftor four
hangars and docks at a cost of approxi-
matelv $500,000 cach, or a total of
52 nullion.

® “We have avoided the necessity of
holding four additional airplanes out
of service during the six-months’ major
period. To maintain our scheduled
flight hours, we would have had to pro-
cure these four airplanes either by pur-
chase or lcase. The new cost of the
DC-6 15 approximately S1 million or a
total outlay of %4 ollon. . . .

P Less Crowded—5till another advan-
tiuge of progressive overhaul 15 avoiding
the tvpical congestion caused by large
numbers of mechanics congregating in
congested areas of the plane (cockpit
15 the classic example) and getting in
cach other’s way to the point where
work was seriously hindered.

Aircraft maintained under UAL's

progressive  overhaul  svstem are 50
DC-6s, 25 C-54s and 6 Bocing Strato-
cruisers, The carrier’s 56 DC-35 are ox-
cluded from the plan because of the
mmincnt  retirement of the aircraft
(progressive overhaul pavs off more the
lomger 1t 15 in effect) and also because
the maior overhauls are Fairly well dis-
tributed.
P Maintenance  Analysis—United  has
evolved a thorough, comprehensive and
cthoient svstem of mamtenance analy-
sis.  Airline spokesmen cite these ad-
vantages: it pimts the nger at anv of-
fending  component  immediately, it
quickly differentiates between a chronie
aircraft, or a4 malfunction that is chronic
on a Aect-wide basis.

As UAL expressed it, “The svstem s
designed to flag ont anv accessory or
system that does not function properly
m the minimum time possible,”

The mamtenance analysis  group
momitors  performance  of  equipment
for unsatisfactory conditions. Correc-
tive action required is reported through
pilot's log or reparable tags on com-
ponents involved in unscheduled re-
movals. Tags show reason for remowval,
canse of trouble, repairs made. This
mformation 15 posted on  individual
sheets by maintenance analvsts, They
have the responsibility of notifying the
proper person or department  (usually
SCIVICC CNgMmecnng or an engineer re-
sponsible for a certain system) as soon
a5 i malfunction or chronic condition
s indicated,

Data posted on the sheet include:
pilot’s comment, mechanical! corrective
achion taken, date, station, time since
overhaul, A glance at the sheets re-
veal not only chronic offenders among
aireraft components but also those that
give trouble-free operation.
> Irregular Replacement Chart—A cor-
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TIMIE SAVERS IV TWREE SIZES

One of these air-operated tools can
cut your assembly costs by driving
screws or running nuts faster. Each
tool is tailored to the requirements
of the job, each is light and easy to
handle. Ask your Cleco Field Engi-
neer for a demonstration.
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For Mo. 8 Machine Screws

THEZLEL s A1 PNEUMATIC
REVERSIBLE SCREW DRIVER

Scarcely larger than a fountain
pen, this 9'i1-ounce tool is ideal
for driving small screws and
other fasteners.

CLECO DIVISION

of the REED ROLLER BIT COMPANY
5125 Clinton Drive

Houston 20, Texas
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rolary set of statistics to enable the air-
line to establish intelligent overhaul
mtervals of aircraft components is the
[rregular Replacement Chart.

Kept on over 300 scparate units per
tvpe of aircraft, the charts compile
troubles, broken down by component,
and show all types of malfunctions,
cause of tronble, frequency and date
of last overhaul. Number of irregular
replacements per 1,000 hr. enables the
analysts to plot a performance curve
that is a realistic presentation of what
15 going on in the airline’s fleet as far as
component service 15 concerned.

Carried over a five-year span, the
sheets  readily  reveal operating  time
at which troubles tend to become
chronic on a certain component and
also show the general trend over a
five-vear period. Monthly trends are
also shown to permit rapid evaluation
of equipment’s performance,

Final tool used by UAL to keep
track of its operation is Overhaul Pe-
riod Analysis. This curve shows at a
glance the optimum overhaul life of
all components, and number of fail-
ures in 100-hr. increments of all com-
ponents, meluding engines and  pro-
pellers.
® Morming Meeting—EFvery morning, in
United’s large and modern engineering
ofices here, men of the manager level
asscmble m an enginecring mecting.
Purpose is to review the current list of
“Pinkies” received from the Air Trans-
port Assn. If anvone feels that any of
the incidents is applicable to UAL in
general, or his department in particu-
Lir, he is assiened the job of further
investigating the case and reporting cor-
rective action.

Included in the meeting is a review
and discussion of all incidents that oc-
curred to UAL's fleet during the preced-
ing 24 hours plus an exposition of any
unusual events or problems that have
developed in any particular department.

A counterpart of the engineering
meeting is held at United’s Operations
Headquarters in Denver.

Tire Test By Sound

The British have come up with a new
application of the beyond-sound realm.
This time it is an ultrasonic tester to
check aircraft tires.

Developed jointly by General Elec-
tric and Dunlop, the machine is de-
cigned to determine whether an aircraft
tire which appears superficially sound is
actually worth retreading.

The ultrasonic tester revolves the
tire through a water bath. Ultrasonic
sound waves, transmitted from inside
the tire, are projected through the bath
and are picked up by receiving crystals.
A fault within the tire varies the trans-
mitted signal strength.

NEW AVIATION
PRODUCTS

L |
Flying Small Fry

Travehng with toddlers should be
casicr in Pan Amencan-Grace Airwavs
DC-0s now.

That's because these plancs are being
cquipped with “Tour-A-Beds” for fly-
mg babes, according to the Kantwet
Co. When baby wants to sit up, bed
can be converted to scat. A safety belt
secures 1t to the passenger scat so
won't slip off and every hinge on the
collapsible frame has a safety lock to
keep it rigid. Baby is supported in a
heavy gage plastic envelope. The entire
unit 1s easily carried by handles on the
ends. The bed is priced at $5.98, is
sanitary and casy to clean, Kantwet
SiVS.

Kantwet Co., Newton, Mass.

Accessories Tester

A new test stand for determining
operating characteristics of aircraft en-
pine-driven generators, vacuum pumps,
magnetos, hydraulic pumps, compres-
sors and other accessories, has been
mtroduced by U. S. Electrical Motors,
Inc.

The stand has two drive shafts per-
mitting a wide selection of speeds.
Ratio between shafts uvsually 15 2:1,
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but this can be modified as desired.

I‘'or example, one particular unit,
Type VEU-GSDT, has a highspeed
shaft with a range of 1,950 to 10,800
rpm., and lowspeed shaft with range
of 1,070 to 5,900 rpm.

speed of the motor, dclivermg 73
to 50 hp. continuously or 10 to 75
hp. . intermittently, can be wvaried by
turning a control dial. A tachometer
gives direct rpm. readings for both
drives.

U. S. Flectrical Motors, Inc., 200 E.
Slanson Ave., Los Angeles 54.

Protects Aluminum

A new specially treated tissue paper
which prevents water staining of
stacked aluminum sheets, has been
developed by the division of Metal-
lurgical Research of the Kaiser Alu-
minum and Chemical Corp.

The product, being produced by a
nuinber of paper manufacturers, 15 1m-
pregnated with a chemical inhibitor
which also prevents abrasion. Flat sheet
delivered to the production-line retains
a clean, new appearance, unmarred by
the discoloring prevalent in sheet ware-
housed without any protection or that
sometimes appears on stock protected
only by conventional interleaving tis-
sues, according to Kaiser. This is 1llus-
trated in the picture above, showing
completely unprotected sheets (top),
sheets protected by ordinary interleav-
ing paper (center), and stock inter-
leaved with the new chemically-treated
tissue (bottom).

Kaiser points out aluminum that
zives good weathering performance and
isn't stained by moisture outside, still
15 subject to this type of corrosive
attack in the warehpuse.

Kaiser Aluminum and Chemcal
Corp., Oakland 12, Calif.
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FINANCIAL

Another Good Year Coming Up

Industry and transport wiil he humming, but carriers

will not do as well as manufacturers, Value Line says.

A look into the fubure for arcraft
and airlines s again  attempted by
Vialue Line, an mvestment advisory
service, Continued optimism  prevails
as to the sales and carmmings prospects
of the two groups.

» Manufacturing View—In viewing the
aircraft manufacturers, Value Line de-
clares: “Production of planes 15 likely
to accelerate considerably this year,
particularly in the second half, and
wide gains m dollar volume are indi-
cated. Special expenses in connection
with preparation tor production ot cur-
rent models were widely absorbed in
1951 mcome accounts, The maximum
tax rate (to which most of these com-
panies will be subject) will only be a
shade higher than in 1951 (7079 vs.
6877). Thus, earnings comparisons in
this group promise to be favorable
thronghout 19527

Looking at longer term trends the

advisory service further asserts, . . .
wegardless of  mmtermediate  business
trencds, this  mdustry should be kf.:}}t
umning at the highest levels of pro-
duction since 1941-1945 on  the
strength of government orders. . .
Profit margins on military planes are
traditionally low and production sched-
ules are frequently subject to costly
rearrangement and modification as mili-
tary planners shift their emphasis,
mtroduce engineering rehnements, etc.
Yet, the fact remains that a large
number of aircraft will be produced
over the next four vears. These com-
panics can be expected to report large
sales and satisfactory cammgs.
“Furthermore, heavy excess profits
fax payments in the current period
(most companies will be in the 707
maximum bracket) will provide these
companies with ‘money in the bank’
to draw on when business slackens oft.”

» T'ransport View—An appraisal is also
made by Value Line ot the air trans-
port gn]np. While an optimistic view-
point prevails as to the ontlovk ot the
air carriers, it 1s tempered with a con-
servative note.,

“JPurther gains in revenues and cam-
ings are in prospect this year,” Valuc
Line states, “but it appears n:l:}uhth}I
that comparisons on a percentage basis
will be as favorable as in 1951. Costs
have risen considerably m recent
months. The rate structure is de-
teriorating as air coach SCIVICES are
rapidly extended. With most carners
now approaching maximum  use of
existing equipment, the leverage factor
which took hold so spectacularly 1
1951 ¢an no longer be relied upon to
the same degree.

“From this point forward, installa-
tion of additional equipment will be
a more important determination  of
revenue gains than the boosting of
load factors (now at the 707 level)
on planes already in service. Thus,
revenue and earnings progress may be
at a slower rate.”

» Down the Line—"1he Value Line also
appraises the position and outlook of
cach of the 15 aviabon companies it
normally evaluates in its regular service,
The significant ohservations on the
companies imvolved follow: _
e Boeing. 1951 camings are now csti-

For

JOINTS = DUCTING

32

GASKETS » HEAT SEAL-
ING JAWS = LOW TEM-
PERATURE SERVICE =
PRESS COVERS = ELEC-
TRIC INSULATION =
DIAPHRAGMS =+ CON-
VEYOR BELTS = BOILER
SEALING * EXPANSION

work.

for temperatures

Connecticul Hard Rubber chemists have buill real lemperalure
resistance into COHRLASTIC fabrics. These silicone _rubbar-::mted
fiberglas materials remain soft, flexible ond resilient over an

extremely wide temperature range.

Meet AMS 3315 and QM MIL-T-T0035A

Their excellent resistance to hot oil makes them an ideal gasket-
ing under conditions that couse other materials to hma:l_en and
leak, Thousands of applications have proved their eflectiveness.
Equally good sealing is obtained at very low temperatures . . .
an important feature for winterization, aircraft or refrigeration

we Jonnecticut

HARD RUBBER COMPANY

407 EAST STREET # HNEW HAVEN, CONN.

A New Cohrlastic
gasketing

100 to 500 F.

COHRLASTIC {abrics may be readily cut to size or died out 1o
{orm gaskels . . . or are obtained in the form of finished gaskels

Send for technicol data sheels giving physical properties.
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mated at $5 a share on sales of $325
million . . . A contributing factor in
the 1951 earnings decline was the fact
that the B-47 program is on a fixed-
price basis whurcas  previous  goven-
ment work was on a cost-plus-ised-
tee arrangement. (Under cost-plus ac-
counting, a proportionate share of the
tee 15 recorded as mcome while work
15 m progress. Under fixed-price ac-
counting, mcome i1s not reported until
planes are delivered.) . . . While 1952
sales may not show quite so wide a
gain as was hrst thought likely, due
to the rescheduling of production
throughout the mdustry, carnings are
nonetheless likely to recover shurply
from the imdicated 1951 hgures,

® Curtiss-Wright, ‘I'he compam’s 65
Sapphire jet engme will atkam larger
scale production i 1952, Jet engmes
have proved one of the serious bottle-
necks in the aircraft rearmament pro-
gram, so that Curtiss-Wrght should
enjoy a clear held in boosting pro-
duction of this engine. . . . The re-
planning of the amrcraft procurement
program is not an important considera-
tion for this company which specializes
m aircraft engines rather than in air
frames.

® Douglas. Sales and earnings last vear
were held back by a long strike in
the final quarter. As a consequence,
carnings are eshimated to have been
only $5.25 a share, somewhat below
the fscal 1950 fgure. . . . A moder-
ate reduction has been made in 1952
sales and earnings estimates to $300
million, or $8 per share, because of
the rescheduling of the aircraft pro-
curement program now under wav,
However, the companyv’s production is
not expected to be seriouslv affected.
¢ Grumman. Although sales increased
sharply (about 707%) in 1951, per share
earmings were relabively  imclhanged
from the 1950 level. Reasoms: (1)
heavier tax accruals under provisions of
the Revenue Act of 1951; (2) a slightly
narrower prohit margin due to tooling
up costs in preparation for mass pro-
duction on government contracts. . . .
Production 15 accelerating and fourth-
quarter 1951 volune is believed to have
been the best for any three-month
period in many years. Dollar volume
m 1952 is cxpected to risc to about
5250 million.

¢ Lockheed. Operations i 1951 were
hampered by difhcultics in obtaining
component parts and. particnlarly, by
a shortage of aircraft engines, As a
consequence, production was not ac-
celerated so  rapidlv as had  been
expected carlicr. Sales for the vear
approximated 5235 million.  Heavier
taxes and Targe makeready  expenses
are estimated to have reduced carn-
ings to about 53 a share. . . . A sharp
recoverv in carnings is visualized this
vear. The company is coming into a
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period when it will make substantial
deliverics of Constellation airliners to
Eastern, T'WA, and several other
operators.

e Martin. If hoancing  arnimgeinents
can be completed, Martm wall  face
the future with a huge carry-forward
tax credit and a backlog ot military
contracts aggregating about $350 mil-
lion, It production agamst these con-
tracts i1s accelerated at a good rate,
substantial earnmngs can be generated
winder the tax shelter in a relatively
shart period of time once the loss on
the 4-0-4 program has been written off.
¢ North American Aviation. ["or the
fiscal year ended Sept. 30, 1951, cam-
ings were stated at $1.87 a share on
sales of 51794 million, While volume
was at the best level since the World
War Il peniod, carmings were held
down by an uneven flow of materials
and component parts, expenses in con-
nection with tooling up for mercased

production on govermment contracts |

m fscal 1952, and heavier income tax
hability ($8.8 mullion vs. 5.6 million
m the preceding yvear) . . . Although
the reschedulng of the aircraft pro-
curement program  has resulted in a
slash i the monthly production peak
on the company’s T-28 tramer, the
nenn production model, the F-86, Sabre,
has not been seriously affected.

¢ Republic Aviation. While there has
been no indication as vet that the re-
scheduling of the military aircraft pro-
curement program has aftected sched-
ules at Republie, it is conccivable that
production of the Thunderjet will be
cut back somewhat, I"'urthenmore, there
have been delays in the processing of
the new F-84I°. Indications now arc
that this plane, the successor to the
present Thunderjet, may not be ready
for production as carly as had been
hoped. This may be significant for the
lomger  term, because continued  ad-
vances m the acronautical art by other
companics  serve  to  undermine  the
strategic  position  of the company’s
present model.

® United Aireraft. This company 1s
not likely to be scrionsly affected by
the current rescheduling of the mili
tary - aireraft  procurement  program.
Powerplants have proved the L']]t:itf bot-
tleneck in acccleration of aireraft pro-
duction. As a nunjor manufacturer of
arcraft engmes, Umted can be ¢x-
pected to attain production schedules
previonsly  established if flow of maw
materials and parts 1s satisfactorv,

® Amerncan Airlines. Prospects in the
new  vear, while extremely favorable
from the standpoint of continued
traffic and revenue gains, are more un-
certain at the net income level. The
spread of coach service will depress
the company’s unit revenucs at a time
when operating costs in ecneral are

rising substantiallv.  However, the
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LINE SUPPORT BLOCKS
LINE SUPPORT CLIPS
HARNESS STRAPS |

15,000 different

fypes and sizes

ADEL provides them all...
Positive, Vibration-Free
Support in Aircraft, |
Marine and Industrial :
Installations & =, T

) SN L] L
Safety — Flexibility — Durability — Economy
§ provide simple, rugged, low cost support
for tubing, piping and electrical cables.
They are shock absorbing and give cushioned
support— insulate lines from vibration and

wear. ADEL exclusive integral bonding
available on all standard parts.

=, CLIP

BLOCKS provide resilient support for multiple
ouping of lines eliminating line failures and
Elr:ting leakage caused by vibration.

HARNESS STRAPS incorporate heat and cold

resistant material which withstands tempera-
tures within range of +500°F. to —104"F.
They are at'ailalﬁe in any length, are
self-adjusting with exclusive locking device.

Ilustrated are but a few of the World's
Most Complete Line of Line Supports.
So— Standardize—Specify ADEL—
the leader in completeness of line, service

and dependability.

515 million gain m dollar revenues
which is forescen is expected to enable
net carmings to show a satistactory
increase despite the pressure on proht
INATES. =

e lLastern Air Lines. Eastern Air Lines
lad a lughly successful tourth quarter
fust year; so good, 1 fact, that 1t
catapulted the company into the excess
prohits tax bracket. 'Lhe effective tax
rate for 1951 was almost 60%. Indi-
cated profits ot about $3 a share were
almost 40% above the record 1950
hgure, . . . 4 Airline trafhic has shown
an outstanding long-term growth trend
which is expected to persist m 1952
lastem 15 m an especially favorable
position to capitalize upon the heavy
volume of trafhe because it has recently
received and installed the initial com-
plement of its new equipment—Martin
$+.0-4s and Lockheed Super-Constella-
tio1s.

e Northwest Airlines. A satisfactory
further increase in gross revenue in

plane travel is expected. The mcrease
m earnings promises to be small.
Wage, fucl and material costs have
increased considerably in recent months
and profit margins arc under pres-
sure. . . . Northwest has an adverse
cquipment situation in that its com-
petitors have already installed and will
continue to accept delivery of the most
modern equipment (DC-6s, Constella-

Stratocrusers.

CAB has ruled that the company has
been overpaid $4.8 million during the
past five years for carrying the mail
on its intermational routes. These

revenues have been included 1n past

earnings reports and therefore presum-
ably will now have to be deducted
from current and future earmings.

e United Air Lines. United is broaden-
ing its air coach activities in keeping
with current CAB policy that this tvpe
service be extended as rapidly as pos-
sible. 1952 should be a big air vear.
With United fully participating in the
movement, the company should show
a wide gain in revenues to perhaps
$140 million. It is not likely that the

AIR TRANSPORT

Airline Programs Backstop Air Evacuation

® Four carriers complete test projects to pave way for
modification of planes to military airlift standards.

® And one change will fit planes for air evacuations hailed

line with the general growth in air-

tions, and Convair-Liners) while North-
west continues to rely on DC-4s and
DC-35 to supplement its ten Boeing

e Trans World Airlines. The outlook
for earnings in 1952 is clouded by
some uncertanty. Like its competitors,
the company faces a profit margin
squecze due to a deteriorating rate
structure and rising labor, fuel, re-
placement part and other costs. . . .

as military medicine’s greatest advance,

Government and airlines have fin-
ished their pilot program to find out
what it will cost in dollars and effort to
modify a sizeable part of the civil air-
line fleet to meect emergency airlift
needs of the military.

TWA last week fnished modifying
4 Constellation; Pan American World
Airways has finished its DC-4; United
Air Lines its DC-6 and Northwest Air-
lines its Stratocruser.

Data on all four planes now will
be studied by government officials
before work 15 authorized on  the
approximately 60% of the airlines’
fourengine transports that have been
designated as the first and second-line
airhtt reserve.

The modification, while minor in
its effect on the airplane structure—
consisting chiefly of provision for in-
stallation of additional navigation and
commumication equipment—is major in
its effect on an important part of our
military airlift. For one significant
modification is installation of brackets
to hold litters, making it possible to use
the planes for air evacuation.

And doctors throughout all military
services have hailed air evacuation of
wounded, sick and injured as the great-
est .purely military advance in treat-
ment of casualities.

*More Than Military—Actually, air
evacuation is more than a purely mili-
tary advance. It has enormous humani-
tarian benehits and propaganda value
for air transport.

¢ By order of the Joint Chiefs of Staff
no incapacitated U, 5. military person-
nel outside the United States will be
hrought home by ship. Since Nov. 1,
1949, air evacuation has been required,
and the Military Air Transport Service
is the agency, Within the U. S, all
Korcan casualties are moved by air.

e No patient has been killed during
air evacuation operations, and nearly

throughout the country, rather than
near sea coasts, and even to lodge
military patients at civilian hospitals
when desirable and possible.

e No civilian doctor shortage is re-
garded as likely in case ot another
world war. Air evacuabtion reduoces the
required mumber of doctors in the
armed forces from about 5.7 per 1,000
military personnel to about 3. In addi-
tion, civilian specialists can continue
to practice at civilian hospitals and
military patients be brought to them.
Air evacuation planes, except in rare
cases, do not carry doctors—only medi-
cal attendants and flight nuses. Hos-
pital ship transportation of patients
requires 11 times more medical per-
sonnel.

® Mortality rate from within Korea 1s
less than one-half the rate experienced
in World War 1. Doctors say that
three factors are responsible—better
forward aid stations and use of plasma;
“muracle drugs,” and air evacuation—
and the most important of these is air
cviacuation,

Distilling those facts down to two
outstanding impressions, those who are
familiar with air evacuation say it has
proved that the airplane is the safest
and most comfortable method to move
the sick as well as the healthy. And
the airplane, a symbol of death and
destruction in its military phases, has
been adapted by the military as a
SAVIOT.
> Aarhft—Prior to the outbreak of war
in Korea, MATS monthly patient load
from Japan to the U. S. was about 300,
In the last seven months of 194§,
MATS moved 12,000 patients world-
wide and within the U, S, In 1949,
the number of patients totaled 22,000.
[n 1950, the patient load, including
Korean casualties, jumped to 40,250,
In 1951, the number of patients was
33,4085,

Japan were landed in the U. §., and
Brig. Gen. Wilford F. Hall, MATS
surgeon who directs air evacuation says
more could have been handled.

The latter part of that statement 15

one of the outstanding characteristics
of air evacuation. It is probable that
there will never be a shortage of space
for air evacuation, Air evacuation from
Korea now is using less than half the
available space on planes which are
returmning to the states,
» Logistics Simple—=The space available
for movement of patients always will
be determined by the airlift to the
combat theater. And it is thus fact
that makes Dr. Hall and other doctors
so gratified with the activation of the
transport mobilization plan as it per-
tains to modifving the airline planes.
If each plane flying cargo to the the-
ater can be quickly adapted to haul
patients back, there will be no problem
about enough space for patients,

The logistics of air evacuation are
simple and starthing.

A hospital ship can accommodate 400-
500 patients., It will make a roundtrip
across the Atlantic in about 30 davs;
across the Pacific in about 40 davs.
Five C-97s can do the job of six 500-
bed hospital ships in carrying 3,000
patients from the Far FEast n the
same period of hime.

A C-97 camies 65 patients. It can be
dispatched when that number of pa-
tients 1s at hand, instead of waiting
for several hundred. It can be sent by
any route, either over land or water.
More frequent trips and smaller num-
ber in each reduce the requirement
for beds at embarkation and debarka-
tion points by 50%.
> Base Hospitals—Yet, the investment
in hospital ships in the Korean cam-
paign are floating base hospitals—gen-
erally far better equipped and staffed
than anv land base hospital and with
the additional beneft of mobility.

The air evacuation system in Korea
15 supplemented by the great contribu-
tion of the helicopter. A tvpical case
might be: A wounded soldier is picked
up by helicopter on the battlefield and
flown to a hospital ship. His wounds
are treated and it is determined he

revenue gain will be translated into a
corresponding increase in net earnings.

(The opinions reviewed are those of
Value Line advisory service and not
necessarily those of this writer. Neither
the writer nor Aviation WEeEK stands

sponsor to or endorses the service.)
—Selig Altschul

50,000 have been flown back from Fxcept for about 1,000 casualties will be out of action for 90 davs be-
Japan/Korca alone. sent back to the states bv ship bv  cause of them. .

e Patients are hospitalized nearest their mistake, all Korean casualties returned He is taken bv copter again to a
homes where visits from families and  to this countrv have been evacuated by Korcan airficld, flown by :',:_4-; ko
friends give a psychological boost to air. In the peak month, December, Japan, put aboard a four-engine plane
their recovery, Air evacuation makes 1950, 6,352 were moved, In one day  and landed less than 24 hours later in
it possible to scatter military hospitals of that month, 448 patients from Hawaii. He stays overnight there and
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the next day a plane takes him to
California. He is either off-loaded at
Travis AFB or. if on a C-124 or C-97
may fly direct to San Antonio from
Hawaii. FEither at Travis or San
Antonio he 15 re-routed by CA47 to
a hospital in the intenor.

So fast, so efhcient is the air evacua-
tion system that Maj. Gen Harry G.
Armstrong, USAF Surgeon General re-
cently told the 52 Assn. in New York
City of an officer who left Travis, was
flown to Korea, fought 40 minutes,
was wounded, and was back at Travis
six davs after he had departed that
hield.

Capital, NWA Plan
To Keep All Routes

[ndustry reports that Capital Airlines
might sell its southern routes to Delta
Air Lines are flatly denied by a Capital
spokesman.

Capital and Northwest Airlines will
keep all their present routes when they
merge, a Capital spokesman says. And
Capital has not negotiated with Delta
or any other line for sale of its routes,
he adds.

The present Delta-Northwest merger
application is contingent on acquisition
of a linking route between the North-
cast and Delta systems, preferably New
York-Atlanta. This fact has led to some
specnlation  that Delta might try to
buy Capital's Route 55, or merge with
National Airlines.

But Capital considers its New York-
Atlanta route (on Route 55) as onc of
the best and has no plans to sell it,
the companv savs. And Capital and
Northwest belicve Capital’s southern
route svstem is a growing moncy-maker.
[t also will help offset the winter slump
of the northwestern part of the North-
west-Capital system, the two manage-
ments believe.

Price for a sale of Capital’s southem
svstemn therefore would be so high that
no atrline would be able to trv it, the
Capital spokesman indicated,

Connie Flies Nonstop
Sidney to Singapore

Lockheed Aircraft Co. has an-
nonnced that Oantas Empire Airways,
Ltd. Model 749 Constellation recentlv
made the first nonstop flight m the
historv of aviation from Sidney to
Sngapore.

Piloted by Captain Jackson, the
“Lawrence Hargraves” took off from
Sidney at 1315 GMT Feb. 4 and
landed at Singapore at 0500 Feb. 5.
The 1545 hr. flight covered 3,939
statute miles, Lockheed spokesmen
declared.

35

AIRPORT SAFETY will be the aim of a special commission recently appointed by Presi-

dent Truman. The President is shown explamming the project to Lt. Gen, James H. Doo-
little (seated right), chairman; CAA Adminmistrator Charles F. Home (standing night), a
member, and 8. Paul Johnston, executive secretary and staff director of the commission
Dr. Jerome C. Hunsaker, NACA chairman, is third member of the commission.

Airport Safety Study Under Way

Lt. Gen. James H. Doolittle, chair-
man of the special Presidential Com-
mission on Awrport Safety, announced
last week that the main eftorts of his
commuission will be to provide for “the
safety, welfare and peace of mind” of
residents near wrports, U, 5. defense
needs will be considered, too.

Doolittle made it clear that he's con-
fining his task strictly to awport plan-
ning—not to general air safetv. “I desire
to emphasize that this comumussion has
not been directed to investigate acci-
dents but will, of course, consider
statistical analvses of those which have
occurred so that it can formulate 2
sound airport development policy for
the future.” Doolittle said.

Doolittle announced that the work-
ing staff of his commission would be:
executive sccretary and staft director—
S. Paul Johnston, director of the In-
stitute of the Acronanfical Sciences:
other staffers—Philip A. Hahn, CAA
Office of Airports; A. D'Arcy Harvey,
CAB cconomist; John W. Crowley,
Ir.. associate directar for research of
NACA; Capt. W. P. Cogswell, BuAer;
and Col. Ross Milton, USAF,

The other two members of the three-
man Doolittle Commuassion are CAA
Admumstrator Charles F. Horne and
Dr. Jerome C. Hunsaker, chairman of
the NACA and head of MIT s aeronau-
tical engincering department,

» Hearings Not Public—Hearings of the
commission will not be public.

Doolittle savs he has no idea whether
Newark  Airport will be  reopened.

Dr. Jerome C. Hunsaker

(Meanwhile, Commerce  Secretary
Charles Sawver said last week that New-
ark Airport would re-open “fairly soon
on a restricted basis.”)

Doaolittle also pointed out that jet
aircraft operation at airports will be an
important  part of the commission's
study, The commission is talking with
aircraft  manufacturers to fnd  out
whether present airports meet the re-
quirements of future aircratt,

The commission 15 soliciting  the
opinion “in writing” of all individuals
and agencies concerned with airport use
and construction. Only after gathering
this information will the commission
make feld studies of individual prob-
lem locations like New York, Chicago
and Los Angeles, Doolittle said.
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DOES CANADAIR COVER?

Equal in size to a vast building 350 feel wide and over 5.0000 feet long, the 42 acres
of covered factory space . . . with 70} acres for expansion . . . combine with the adjoining

airfield to make Canadair an important factor in world aireraft production.

Production-minded visitors from all parts of the world l_‘i.H'li-'rL',illll‘_l. remark
o the 1.I|I-|.H-||Il*-lllil]Ul{’ 1'{|ui|+l'ru'lll !.}HII ﬁ||.-'~ }I—'.l'l. ilfttlr 1!:—]!.'
... and n ils great spaciousness they see one of the many

reazong for smooth rnlling, high productive capacity.

With acre after acre of some of the finest aircrafl manufacturing capacity
.. Canadair, now tlurning out a variety of military aircraft. is capable

of producing all types of aircraft from design to completion.

anadati
LIMITED, MONTREAL, CANADA

A subridiary of
ELECTRIC BOAT COMPANY

Maw York, M.Y. = Grotan, Conn. = Bayonne, M.J

CAS2-5UST
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STATES
MOLDED SHAFES

INCORPORATED

MﬂLDED PLYWOOD
PARTS SAVE WEIGHT

As on alternative for metal, molded plywood
paris lor aircrafl can aid you in replacing hard-
to-get copper or aluminum, and yet have all the
lightness necessary. Where light weight is im-
portan! and yet strength and rigidity is wital,

use molded plyweod paris lor diverse delense |

products.

MOLDED PLYWOOD LEADING EDGE
ATTACHED TO WING FRAMES

Riveldree leading edges, manulactured for use
on cargo planes, s only one of the many uses
that rust-proof, rot-prool huge molded plywood
shapes can serve ags an allernative o melal.

As g light substilule, it aglso furnishes exact con-
tours and compound curvatures plus smooth
surlaces,

CYLINDRICAL
CONE ROCKET HEAD

Cylindrical cone rocket
heads can be molded with
procise dimensions lor many
applicable aircraft or de-
fense industry uses. Strong
and light, the structural ver-
satility of molded plywood
lor complicated or mechani-
cal parts not only can be
properly engineered bul is
readily available for produc-
lion replacements of scarce
malerials, and is now being
produced in increasing quan-
tity a8 the answer o hun-
dreds of construclion prob-
lems,

LET US HELP YOU WITH
YOUR PROBLEMS!

Where any shortages threaten 1o impede produe-
tion, molded plywood may supply the answer.
We invile you 1o investigate the possibilities of
molded plywood or hiberglass as allernatives of

critical materiala—whether for aircralt constroc-
tion or defense needs. Write, wire or phone your

specifications to our engineering depariment.

R uNITED STATES
“¥\ MOLDED SHAPES -

Grand Rapids, Michigan
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Nonskeds Bow Backs for Battle

I“ighting for survival as Civil Aero-
nautics Board closed in with more re-
strictive orders, the nonscheduled air-
line members of Air Coach Transport
Assn. last week announced new coun:
terattack programs voted at their gen
eral membership meeting:

e Anti-trust suit against the scheduled
airlines, charging mmplmcv among
themselves and with CAB “to drive the
independents from the field of air trans-
portation, . . ." The nonskeds. plan an
mnitial request for CAB investigation to
determine if there is evidence of unfair
trade practices,

® Agency campaign  to  chminate
(through joint carrier action) the “un-
scrupulous independent ticket agents.”
The ACTA members passed an ACTA
code of fair advertising and agreed on
varions means, such as recommendation
of local ordinances requiring bonding,

| to freeze out the cut-throat agents

plaguing their commercial business, An
agency relationship commuttee was set
up to enforce ACTA's fair advertising
code.

o l(-point safety program to appoint
ACTA safetv agents, set up uniform
maintenance, mrport survey on safety
and noise, flight training standards, lo-
cal aviation gas tests mth the Bureaun of
Standards, and a request that the Air
Force assign ACTA a C46-F for engi-
neering tests aimed to develop commer-
cial safety data.

e Money for the C-46 Engineering
Council to be assessed at $1,000 for
cach C-46 operated by a member. The
council standardizes C-46 procedures
and develops engincering programs to
improve the plane. A public demon-
stration of the C-46 is planned to show
that the plane handles on one-engine
takeoft and that the CAB order reduc-
ing its allowable load “was an economic
ruruhhnn I hqncri:]mﬂ as a safety
order,” as ACTA charges.

o Military  transport lcase bill, to be
urged on Congress. ACTA proposes a
so-called airlift preparedness hi]] to de-

| velop and build transports for lease to

civil operators m  return for ome-half
the profits which would accrue from
civil operation,

ACTA and the Independent Military
Air Transport Assn. ]nm. agreed on a
3-member Joint Traffic Contral Board
to set up a single agency to handle
military business. It is handling all bids
on ofhcial military contracts the next
30 davs; the same board (with four
members from each of the two nonsked
associations) will also work out a pro-
gram for joint handling of unofhcial
military business.

» Business Bid—=The Joint Traffic Con-
trol Board will bid tor othcial military

business agamnst the scheduled airlines’
Air Transport Assn. and against the rail-
roads and bus associations. Previously,
the IMATA bid for all othcial business,
and IMATA and ACTA divided un-
ofhcial business (with IMATA taking
Air Force and Marines and ACTA tak-
ing Army and Navy travel).

In joining the unofficial business
representation, one problem s that
ACTA has a held staff of about 100
employes with 56 offices at Army and
Navy bases for securing unofficial mili-
tarv travel business,

The new joint board is drawing up
plans for sharing the cost of this field
representation,

ACTA and IMATA last week sent
telegrams to all members asking them
to decide which of the two associations
thev would belong to. A few nonskeds
have held representation in both asso-
ciations, but the Defense Department
msists that the carriers deal throngh
only onc association each.

ALPA Test Team
Gives Nod to 4-0-4

An Air Linc Pilots Assn. flight test
team finds that the Martin 4-0-4 should
be an excellent medium transport.
TWA Pilot Bart Hewitt, after com-
pleting the ALPA test program and a
course in the TWA ground school for
the 4-0-4, commented:

“The single engine performance of
the ship at high gross loads 15 excellent,
and the built-in safety features in the
aeneral aerodynamic design should make
it one of the finest ﬂ'IEl']lllm transports
for some time to come.’

Here are highlights of ﬁ.l‘lf]lt'l}_,"- byy
ALPA and Pilot Hewitt, writing in “The
Air Line Pilot™:

e Structure: Stronger all around.

e Aerodvnamics: Similar to the 2-0-Z,
but ]umtiumd fusclage actually has
smoothed the airflow over tail assembly.
This has improved control of elevators
at slow speed so the pilot can make a
smoother flare-out and landing. The
Martin variable stabilizer tnims the
plane automatically as the flaps go
down, thus relieving the pilot of that
job.

-Fchtr:nal System: “‘Design-wise this
should be a verv good electrical set-up
provided all its components are of the
htghml‘ quality and durability. . It
15 AN [‘ﬂtll‘th new svstem and tht. hllEI,ﬂ
which were in the 2-0-2 have mostly
been eliminated. . On this ship as
on most highly electrical new models,
the battery is not much of a storage
plant for electricity.”

e Propellers: Props arc now completely
[*Icrtncﬂh operated throughout their
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range from high to low pitch and in
reversing.  Various problems of past
prop arrangements have been licked.

“There is one remote possibility of re-
versing a prop in flight. That is when,
m coming out of a full feathered con-
figuration, a blade switch short might
make it possible for the blades to pro-
ceed through low pitch to reverse posi-
tion.

“1f this should occur, the feathering
pump will return the prop to feathered

position at which time the nacelle buss |

should be dc—enf:rgized. preventing the
cvcle from mntinuing

e Hydraulic: “It looks like a very "nm'!
system and ‘-:hﬂll]d offer little trouble.”
e Cockpit: “From the cockpit view-
point, the 4-0-4 like the 2-0-2 has one
of the most beautiful designs.” The
windshield height has heen increased
four inches; one more pane is added on
each side, also.

Texas Interchange

Shelved by CAB

CAB has shelved the proposed
Braniff-Capital Airlines interchange a
plication that would have hmuglﬂ
competition to American’s N. Y.-Dal-
las and Eastern’s N. Y.-Houston routes.

The Board “deferred further pro-
cedural steps” in the interchange, pri-
marily on grounds that it complicates
the Mew England-Southem States mer-
ger investigation, presumably by reduc-
ing incentive for mergers. American
and Eastern also claimed the Braniff-
Capital application amounted to a re-
quest for totally new reutes. Applica-
tion was for flexible routing of through
flichts over the Braniff and Capital
systems between New York and Texas,

flving over intermediate points.
Another case may be near cnmp'ie

tion to bring competition to Eastern's
New York-Houston route.  CAB com-
pleted hearing last month on a case in
which Chicago and Southern, Capital,
and American are vving for permission
to give New York-Houston service by
mterchange with TWA,

PanAm Rate Set

CAB has set Pan American World
Airways' final mail rate for Alaskan op-
erations at $4,300 a day or 2.15 cents a
passenger seat mile flown, whichever is
lower in any month, Effective July 11,
this rate is equivalent to about S0 cents
per revenue plane mile flown.

CAB has also set final rate for earlier
periods: Jan. 1, 1946 to June 30, 1951—
63 cents a ]J]H.I'IE mile or a total of $8.-
653,000, July 1, 1951 to this June 30
—53,140 a day or 1.57 cents a passenger
seat mile flown, which ever is lower;
this 15 estimated as the equivalent of 41
cents a revenue plane mile flown,
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G-E mycalox
conforms to JAN-1-10,
Grode L4A,

General Electric's
complete molding
service also offers you:

Speufy G-E MYCALEX
for tough electronic

jobs like this

This rotor-and-stator assembly for an electronic
| “zang swilch™ had to fit exactly . . . be perfectly
| Hat and nigid . .Cowith 32 holes molded into the and chemicals ... insulate
stator for contact points, The assémbly was too wi,'ﬁ B pratset valves from
delicate—=tolerances too exacting—for manufac- m“h“m”mg'f—-“_."'-

ture from fired ceramics.

This difficult electronic problem was solved
with General Electric mycalex, G-E mycalex
offers a unique combination of properties, in-
cluding heat resistance up to 700 F, high dielec-
tric strength, excellent chemical and dimensional
stability. Proving the best possible material for
thiy application, G-E mycalex may well prove
the answer o some tough electronic problem
| of yours.

G-E sealing cops and sleeves—
10 protect lubing and small
parts from air, moisture, dirl,

G-F silicone rubber pur!l—fﬂ-r
clectrical and sealing applica-
tions. They offer low moisture
absorption, and excellent heat
and cold resistance.,

For imare wiformation, write 1o General Eleciric Company,
Section LE-3, Chenvical Divisien, Pittsfield, Maxs,

—GENERAL &3 ELECTRIC -

1/3 HIGHER RATE OF
CLIMB Sells Planes?

Make vour plane stand onl with AEROMATIC® ...
world's only awlomatic variable pitch propeller for
personal planes! Saves fuel, adds safety, makes a plane
get up and go! Find ouf _|I"ﬂr yourself, write for story to
HﬂFPER"l 0., INC., AEROMATIC PROPELLER DEPT.,
2633 Seott St., Ealtimnre, Maryland.

The propsller with o brain for personal plones

Aeno L matic’

[ Liceniad under patents of Eversl Propeller Corp. )

KOPPERS |
-

59



1951-52 Edition — Jane’s
All the World’s
AIRCRAFT |

Just Published

Warld s standard eelers

ene on aireraft faets
and figures —including pletor
in]l dmseriptions of all prosent
ay alrplanes and englnes
Shows military air forces of
2 mations, s well 38 opera-
tional background of civil

aviation in gll oduntries ol
world, Gives dimensiona, welghts, lvadings, per
formanee of varlins alreraft  Imclodes detalled In
formation on  jet propulsdon, propellor turbine,
pi=ton engines: gives |norepss] attention to gas
turbdne ecngined, In pobimiion (o thelr growing im-
PR LT, Contalns almost 500 new  illostrations,
Edited by Leonard Bridgman. Ower 400 pp., 3472
illus., $22.50

JET AIRCRAFT
POWER SYSTEMS

Principles and Maintenance

E Eaplnkns the basit theory af b4 ehginee and
e pReals polated problladns o sonstnetlon, instal-
Lt lion, il opeirniion. lescribes (he vorians Diges -l
ot engines, and the adrvantages and diaadvantages
if each, Cowers theory of oporation, inatollation
prohleins, materinls for sonsteoeilon, anil I.IF|1|'1E|"|'|'|
prpEerienes in manufacturing, testing, apd serviclng
these ne engines. 1, Y. Uasamassa, Editer, Dir.
Engine Dept., Academy afl

Arronautics, LaGuardia ‘

Fisld, M, ¥. 138 pp., VHE2 -

iMops., 56.00

MECHANICS'

AIRCRAFT MANUAL

Questions and Answers

3 Gives a wide coverage of aircraflt mechanics
froan fght dliarsctecistles of pirplanes oo 0ver-
all inspertion and maintennney progedures, Tnelales
explanaiions, ns well ns guestions and answers, 1o
halp vl pass CAN ecxams, Dwseribes parts for the
YArious s 5L O gircraft, =howing how o install and
repalr rhem,  IHsMIE0ed  inknlpsent, salscilon. anil

ripair of metals, fabrics, rubber, woeods, plastics,
e, ksl In r|.L'._|'|'|:|IfI.- Cisvers the tervicing of andd-
ing enars, eleeirical sistenis, Iq‘- lraulle conneetions

airerale wires and cables, #afety dovices, ete. By
John W, Vale, formerly Edue. I:Hr & Mgr. of Train-
ing. MNat. Trade School. 730 pp. 390 illus,, 56,75,

DESIGNERY’
DATA BOOK

4 A plctarial presentatios
* af design  dedalls thnoi
vl enmble vou to grasp th
lesign features of many typs
‘nl domoestle and forclgn al;

‘raft anid power plamnts
g qithekly, and easilv. Bhows
the reader starting a new design what has beon

dohie in a particular area such as wings, Innding

grar, control systems, oto, By Leslie €, MNevillr,
Curtis Wright Corp., 534 pp., 7BR illus., $10.00

10-DAY FREE TRIAL

o e e e e e ——— — — —— — —]
} Me-Graw- Hill Book Co., 330 W. 42nd 5t., NYC 36 I
I o] e Benkisk eheekisl for 10 |||'|:I.'-i' PLEI - I
Aatih o appeoval. 1o 10 deys T wlll remit for
| benllfsy 1 keop, plus few conts for dellvery, and |
returm anwanted Doolisl postpaid. (We pay de-
I Bvery §F wou remdt whil this coupon—sanse return I
I priviiege, b I
1 L. Ifrtdernan JANE'S ALL THE WORLD'S
| AIRCRAFT . s22.50 |
I ] Caecnmasa-—JET AIHEI’!AFT P'I:I'IH'EH 5Y 5. I
TEMS b L e Ty A R .- 56,00
| 5% vale - AVIATION MECH.'S AIRCRAFT |
I MANUAL R e T L A g $h.75 I
M 4. XNeville AIRCRAFT EEEJEHEHE' DATA
f BOOK | : 5000 |
I iTripih I
| T L N R I
I meldress I
I ALY . ik Y } L L SRt J
I Company R i
N e L R aw-3-a-a¢ |
I This offer H.IEIIEII|E'.| ta U. 5. anly. I
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'CAB Examiner Finds

™ ™
Against 2 Airlines

A certificated airline may transport
only that type payload specified in its

CAB-granted certificate, regardless of
whether the flight is charter or common

carriage, according to the finding of
CAB i3 xaminer Curtis Henderson in the
“Charter Flight Tariff Investigation”
caise.

Flying lIELl’ Line and Resort Aar-
lines claim in this case that charter op-
erations aren’t limited as to type service
rendered.

Flving Tiger Line is certiicated fnr
cargo operations only; it had hled :
passenger charter tariff with CAB.

Resort  Airlines is certificated for
passcnger service, subject to the con-
dition that “the imldur shall furnish
the aforesaid transportation only as a
part of an all-expense escorted tour. . . ."
Resort had filed a special services tariff
to offer an individual roundtnp fare
for passenger travel between Jackson-
ville, Fla., and the Bahama Islands.
> Act Cited—Main question in  this
case 15 what Congress intended when it
wrote Section 401 of the Civil Aero-
nautics Act. Last sentence of clause
‘I of this section reads:

“Any air carrier may make charter
trips or perform any other special ser-
vice, without regard to the (geographic)
points named in its cerbificate, under
regulations prescribed by the authonty
(CAB).”

Tiger Line contends that Congress
meant that any airline engaged in any
transportabion can ﬂ}!lll:.ll'f_ any charter
or special service business. Resort says
an airline’s certihcate automatically per-
mits charter operations, and  type
charter operation 15 dehned in Sechion
401(F) of the Act. Both contend that
charter trips and other special services
aren't subject to the CAB-written
limits put on their common carnage
business in writing their certificate.

CAB Examiner Henderson does sav:
“From a casual reading of the last sen-
tence of 401(17) of the Act, one 1cason-
ably mav conclude that there 15 some
merit to respondents contention. How-
ever, it 15 an elementary rule of statutory
construction that effect must be given,
if possible, to every word, clause, and
section of the statute.”

» Interpretation—But Henderson  adds
that the context of Section 401 and all
its clauses leave no doubt that Con-
sress did not mean that certification of
an airline with restrictions on 1its tvpe
of service gave it unlimited authonty
in charter or special service. One ex-
ample he cites is the second proviso of
the first sentence of the controversial
Sechion 401(1F);

' Anrd there shall be attached to

| the excrcise of the privileges granted

by the certificate . . . such reasonable
terms, conditions, and hmitations as
the public interest may require.

However, the examiner rebuffs CAB
counsel and the complainant airhnes on
one contention—that Resort Airlines
has no night to make charter trps or
perform H]]LL].!] service. Both Resort
and Flving Tiger may fly anvwhere
over lrn,t__:ll.ﬂ rontes under CAB regu-
lation “so long as the service rendered
does not exceed the service authorized
and specified in its certificate,” the
CAB examiner finds.

UAL Head Sees Need
For Fare Adjustment

Increased volume of airline business.
r;mging from 20-29% over 1931 for
1952, was predicted by W, A, Patterson,
president of United Air Lines i an
address before the New York Society of
Security Analvsts, Volume in the New
York area was estimated to have de-
clined 10% as a result of the Elizabeth,
N. |., accidents. DEH’PH'E this develop-
ment and other “emotional uprisings’
throughout the country as a result of
the New Jersey crashes, the airline presi-
dent saw no reason to adjust his 1952
forecast.

Jatterson further asserted that the
airline industry cannot continue to ab-
sorb rising wage and materials costs
without raising fares. In this direction,
he suggested adjustments of the present
rate structure. This would mclude
elimimating roundtrip discounts, reduoc.
ing the size of family-fare discounts and
correcting ticket agency commission sys-
tems before i increasing basic fares.

Little concern was expressed on the
competitive inroads of nonscheduled
carriers. Less than 3% of the countrv's
coach trafhc is estimated to come from
this source. Moreover, Patterson fL}t
that “nature would take its course™ as
far as nonscheduled operators are con-
cerned.

In commenting on the proposed
merger of Capital and Northwest, Pat-
terson said this arrangement 15 “con-
structive” for the companies involved
and would make for a stronger industrv.
He also expressed the hope that if the
MCTECT 15 consummated certain restric-
tions now written into Umited’s certih-
cates to protect Northwest and Capital
over certain routes would be eliminated.
This would make for more truly com-
petitive route pattern, he said.

About 15-20% of present air travel
is attributed to the national defense
effort. This was reported as a source
of concern because the defense effort
may be curtailed from its present levels
a few vears hence. In any event, he
said, the industry by 1954 should show
an increase of 35-40% over present
activity,
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DOUBLE BARREL

Advertising

Advertising men agree=to do a com-
plete advertising job you need the

double effect of both Display Adver-
tising and Direct Mail.

Display Advertising keeps your
name before the public and builds
prestige.

Direct Mail supplements your Dis-
play Advertising. It pin-points your
message right to the executive you
want to reach—the person who buys
or influences the purchases,

More and more companies are Con-
stantly increasing their use of Direct
Mail because it does a job that no
other form of advertising will do.

McGraw-Hill has a special Direct
Mail Service that permits the use of
McGraw-Hill lists for mailings, Our
names give complete coverage in all
the industries served by McGraw-
Hill publications—gives your message
the undivided personal attention of
the top-notch executives in the in-
dustrial firms. They put you in direct
touch with the men who make policy
decisions.,

In view of present day difficulties
in maintaining your own mailing
lists, our efficient personalized ser-
vice is particularly important in se-
cunng the comprehensive market
roverage you need and want.

Ask for more detailed information
today. You'll be surprised at the low
over-all cost and the tested effective-
ness of these hand-picked selections.

HAE
Mc GRAW-HILL
DIRECT MAIL LIST SERVICE

McGRAW-HILL
PUBLISHING CO., INC.

330 West 42nd Streel
NEW YORK 18, M. Y,
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Avon Engine Comet
Makes First Flight

The deHavilland Aircraft Co.s
26,000-1b, thrust Avon-powered Comet
IT has made its first flight. The flight
lasted nearly two hours, at heights up to
25,000 ft.

The company is still not predicting
outright whether this  longer-range
Comet will be capable ot routine pas-
senger operation over the competitive
North Atlantic route when it s placed
i1 SCIVICE.

But de Havilland does say this Comet

“will be capable of carrying a capacity
payload of some 44 passengers, with
freight and mail, on the world's ven
]n‘mg stages.”

There are 24 Series 11 Comets and 21
shorter-haul Ghost-powered series on
order for delivery. BOAC plans to have
the Series 11 in scheduled service within
two years.

De Havilland's chief test pilot, John
Cunningham, piloted the nmldtl‘l Hight
of the Avon-powered Comet from Hat-
ficld, England.

SHORTLINES

* American Airlines air freight, express
and mail gained 40% from 1950 to
90 million ton miles in 1951, Commer-
cial freight gained 2% to 37 mullion
ton miles: mail 51% to 16 million:
cxpress 19% to 9 million; AA’s military
cargo on the 1951 Pacific airlift was 28

nu]lmn ton miles. . . . E,nmp mys 13
DC-4 freighters carried 28% of the
total cargo and 144 passenger combina-
hion p]tmuu the other 72%., . . . Cargo

capacity jumped dunng the vear with
delivery of 17 DC-6Bs capable of com-
bined lift of 52 luxury passengers and

ten tons cargo capacity (about equal to

that of a DC-4).

» Branifi-Mid-Continent merger  hear-
mg by CAB 15 set for Mar, 19-prom-
ismg  extraordinarily quick disposition
of the case. CAB has dropped its
earlier - proposed  Braniff - Continental
merger investigation.

P California Central Airlines reports a
03% gain over 1951 trafhc to 14,075
passengers carricd the first five weeks
this year.

> Civil Acronautics Administration re-
ports total 1951 avionics contracts at
515 million, of which 63% were small
business and 37% with major manu-
facturers. . . . Is organizing a National
Aviation ?\.mﬂi{, Reduction fmlmllttu:

Will sell its 1952 Airworthiness
Directive Summary for $1.50, but will

how high Is UP?

Higher Altitudes plus Higher
Speeds mean Greater Stress and
Strain. Aircraft are only as strong
as the Fasteners used in their as-
sembly, fourteen miles above the
earth is not the last word in high
Altitude flying. With this thought
in mind we, the Briles Manufactur-

ing Company have made our
bolts to withstand many times the

stress or strain required regard-
less of speed or Altitude.

We specialize in Aircraft Fasten-
ers, Phillips Head, internal or ex-
ternal Hex-Heads, made to A.N.
or NLA.S. specifications.

Rigid inspection at our plant
assure’s you of quality, precision,
close tolerance.

Attention! Enzine Manufacturers

The New
AN 6 Digit

Other Briles Bolts:

MNAS 144 thru 158 =« NAS 334 thru 340
o MNAS 464 Series = AN 21 thru 36 =
AN 173 thru 186 = AN 509 Series

Stainless Steel Nuts:
AN 310-C * 315-C & 316-C » 320-C

COLD HEADED BOLTS
3/16" te 1" Dia.

MANUFACTURING

COMPANY
BRILES

CALIFORMNIA
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continue free distribution of the bi-
monthly supplements.

» Civil Aeronautics Board staff is gath-
ering airline wage and supplies cost
increase data to cﬁ:cidu whether to raise
fares. . . . Has suspended a storage valu-
ation charge that cight lines wanted to
place on cargo shipments undelivered
after 24 hours—at 50 cents per 1b. or

$50 value. CAB will mvestigate
the question.

» Eastern Air Lines has signed a union
shop and pay raise contract with the
[AM Machinists Union (AFL), Terms
call for employes in the IAM category
to join the union within 60 days. Raise
it-; 2 cents an hour retroactive to Oct.
|, and another 2 cents this July 1. Pay
mcreases of 6 cents CVETV six months
seniority up to the maximum rate are
also provided. . . . Has started a Detroit-
Miami ﬂﬂl‘tﬂfﬂ]‘i flight with Super
Constellations in a move to meet
competition started last vear bv 2
Capital-National interchange. The non-
stop cuts former time by about an hour
and almost doubles Eastern’s service on
that run.

» National-Colonial merger application
may get Expmhtcd approval by CAB
even though it's consolidated with the
catch-all New England-Southern States
merger investigation case: the Board is
considering ﬁ:.]nml:c hearing of the one
issue of simple merger of the two lines,
leaving all other issues consolidated in
the investigation case.

» North American  Airlines plans to
make inquiries with Douglas and Lock-
heed about possibilities of lease-pur-
chase deal for about ten new DC-6Bs
or DC-7s or Super Constellations. The
North American group, headed by Stan-
ley Weiss and James F nhgnmd i
Los Angeles, handles close to one-fourth
the nonskeds’ commercial passengers.

» Northwest Airlines has set up a mili-
tary division of its sales dept. to expe-
dite domestic troop mmumtnh i A

Passenger load factor of 56% this Janu-

ary compares with 46% a vear ago; pas-
senger miles totaled 40,889,800.

» Pan American World Airways cm-
ploves in the Transport Workers Union,
CIO, would get these wage increases
if the union accepts recommendations
of the Presidential Emergency Board:
raises of 10 to 15 cents an hour for
ground workers and of $16 a month for
flight service personnel. PanAm ac-
cepted this immediatelv; union had
askpfd 14 to 16 cents an hour gain
for ground and $34 a month for flight
service  personnel. The Emergenev
Board crticized both company and
union conduct of the wagze dispute.
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» Pioneer Air Lines delivered 10,857
passengers to American Aiarlines last
vear, handmg American $500,000 rey-
enue, almost halt Pioneer’s total inter-
line payout for the year.

> Sabena  starts  trans-Atlantic  coach
service May 1 using 60-passenger DC-
1‘35 carrying luxury passengers aft and
“tourists” forward—three flights a week.
On June 15, company will add an all-

u:mu:h 55-passenger DC-4 flight. By
July 1 it will offer four coach and two

Im:ur:.f Services per week.

B Slick Airwavs hauled 6,663,816 ton
miles domestic air freight in January,
a 24% gain over a vear ago.

> Southern Airwavs starts serving Bi-
loxi and Gulfport on its Maobile-Jackson
route this month.

*Trans World Airlines reports 145,
000,000 revenue passenger miles flown
in January, 24% over a vear ago.

» United Air Lines flew 157,146,000

revenue  passenger miles in January,
25% over 1950, Air freight declined
9% to 1,969,000 ton miles. Jan. gain

over Dec. was 1% for passengers and
18% for freight. Company will
offer 31% more tmm Lml’rmLuh] cargo
capacity this vear than last.

VARIETY

SPICES THE LIFE OF

WORKING WITH

Structures
Boats Engineers

Openings in all classi-
fications —wide variety
— of progressive projects.

" 777N Aerodynamics

Advanced Mililey  Engineers

Alrcraft .

Two to six years ex-
perience. Aerodynamic
testing, design and de-

velopment.

Martin has the greatest
diversity of projects of
any aircraft company in
the East. Offers greater
opportunities for devel-
opment, Career sis
tions for ullul'i 11
gineers. Submit strictly
l:l:mﬁ- ential ruumn

: . nu': ini ual [ﬁ“
ﬂuH‘un:- in detai I-"-I'Iﬂl'll =
Sviivens terviews ll'l'ltl.ll'd.

THE GLENNMN L. MARTIN CO.
Personnel Dept. +« Baltimeore 3, Md

SEARCHLIGHT SECTION

OBTAIN YOUR

AIRCRAFT DISPATCHER

LICENSE IN FOUR MONTHS

CAA approved course starts March 10th
Gradoates now with world's leading |
nirlines

OTHER COURBES:

Alrlins Stewardean
Flight Navl or RHefresher

Aviantlon Cadet Freparmtory
Pllot and school and

Link Tralning

Eastern Air Mavigation Service

alr agency ocert. 3086
B Weat 46 Strest—New York Clity

“serving the airlines of the world™

PRODUCTION MANAGER

WANTED

Industrial & Electrical Products—Compaony
hos top reputation and 400 employees—
Present Manager moving up—Cooperative
gssociates—Interesting ftuture—Excellent

compensation arrangements—Please give
full data including requirements and en-
close recent photo.

M. G. CHAMBERLAIN & COMPANY

Industrial Consultants
8845 West Olympic Blvd.
Beverly Hills, Californio

REPLIES { Bor No.): Address to office nearest you
NEW YORK: 330 W. if2nd S¢, (236)
CHICAGO: 20 N. Michigan Ave. (11}
SAN FRANCISCO: 68 Post 8t. (4)

POSITIONS YACANT

HELICOPTER MECHANICS—Two naedad fm.
medintely, Capable of supervising malnte-
nance of Bell Hellcoptoers, Fixed baes, permn-
nent foh, goed Blartineg salary, pald vacations,
expenss aceount, opportunity for advancement,
rleasant climate, P-30048, Aviation Waal.

WANTED: ENGINEER of recopgniged standing

to head established enginesring unit of &
smnall progressive alroraft-guided minglle manu-
facturing company located n Central Sooth.
Our emplovecs are cognizant of this ad, Please

I write full details, P-3440, Aviation Weeak,

POSITIONS W.AH TED

ELECUTIVE COPILOT Mar tmnlc. 16 wvears

miilitery and civilian acelident-Tréed axpearienca.
Competent to talkke complete responsibilty for
the maintenanoe of alreraft. Commercial Filght
Inftructor. Single, Multl-Engine. Inatrument,
ALE, Flight Englnesr. YTW-3288, Aviation
Wank.

— _ == =

A HIGHLY Skillad Alrline Tranaport Pliot with

d venrg dirline Aying and & total of 15 Years
piriive flvying deslres o position with a futvre as
eompnny pllot. At present flylng captain on
Exaontive niroraflt, rxrellent references mnd
réEurmme apon reqoest. PW-=34310, Aviation Wenlk.

WANTED

WANTED—AIRCRAFT PARTS

AN Fittings & hardwars Elertrical parta
Pulleys & bearings Engine parta
Arpessories & ecomponienta Instruméenes
Adreralt material of overy fAtipe
Will purchase complete lnventories or individual
{tem=. Send vou riistings or samples to:
COLLIMS EMGIMEERING COMPANY
0050 Washingtan Blvd. Culver City, Calif,

AIRCRAFT PARTS WANTED

Will purchass pactial or complete inventories of
AM parts, instrumants, fittings, conduit, bearings,
hardware=—anything for aircraft.

| No inventory too small—call, wire, or write,

AIRCRAFT COMPONENTS INC.
Benton Harbor, Michigan

" Aviations' Leu-d‘mg Suppijr House"
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Good News for Engineers

LOGRHEED
IN GALIFORNIA

SALARIES

Lockheed Aircraft Corporation announces
substantial salary increases for engineers in recog-
nition of the importance and excellence of their
work on both military and ecommercial aireraft.

RAISES ENGINEERS

The increases, now in effect, make Lockheed
engineers among the highest paid in the
aireraft industry.

-

Engineers who join the Lockheed team will
receive the benefits of these pay boosts.

In addition to increased salaries,
Lockheed also offers engineers:

1. A"bonus” every day in better living —just
because you live in Southern California,
in an area where the climate is beyond compare.

] P m— — e — e ——

2. A future that offers both security and advance-
ment, helping create planes for defense,

planes for the world’s airlines in Lockheed's
long-range development program.,

3. Better personal working conditions among
men who have built a reputation
for leadership in aviation.

~L~

& -
. immediate openings for:
Aerodynamicisis Siress Engineers and Analysis
, Aerodynamics Engineers Thermodynamicists
J,-' Aircraft Design Engineers Thermodynaomics Engineers
f Aireraft Electrical and Radio Designers Tool Standards Engineers
[ Airplane Specifications Engineers Weight Engineers

Design Engineers— Lockheed will train you to be an
gireraft engineer. Full pay while training.
Draowing Checkers

Elecironics Engineers

Eumnenﬁug Technical Writers

Estimnators— Plant Facilities and Equipment
i Flight Manuals Engineers
! : Muachine and Equipment Design Engineers
Manufacturing Engineers
Manufacturing Research Engineers
Production Design Engineers

Senior Electronics Systems Engineers,

—~M.S. or Ph. D. in Electrical
Engineering or Physics

Lockheed also offers
these extra benefits:

Generous Travel allowances»
Outstanding Relirement Plan
» Vacations with pay » Low
cost group life, health, acci-
dent insurance * Sick Leave
with pay = Credit Union, for
savings and low-cost finonc-
ing * Employees’ Recreafion
Clubs * Regular performance
reviews, o give you every op-
portunity for promotion» On-
the-job training or special
courses of instruction when
needed,

To Enginecrs
with Families:

Housing conditions are excel-
lent in the Los Angeles area.
More than 35,000 rental units
are available in the Los An-
geles area. Huge tracis {or
home ownership are under
construction now. Thousands
of homes have been bullt since
the last war. Lockheed coun-
selors help vou pet settled.

AYIATION WEEK, March 3, 1952

Also...Technical Editor to wrile and
review technical reports

Sales Engineer with airline experience
Recent Engineering Graduates

e N TR Wy \ g (o e i o ¢ e a]

Send today for illustrated brochure describing
life and work at Lockheed in Southern Cali-
fornia. Use this handy coupon.

EMGINEER TRAINING PROGRAM

Mr. M. V. Mattson, Employment Mgr, Dept. AW-3

Iﬁﬁ/ﬁﬂf/ﬁd RCRAFT CORPORATION

Burbank, California

Dear Sir: Please send me vour
brochure describing life and work at Lockheed,

My Name

My Fleld of Engineering

My Street Address

My City and State

e —— —— — —— ——— — e — — — — e mem— ) (L] S S e ey s—

o S e Y S o W o, et e st it i

5 =
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| DESIGNERS & ENGINEERS

% Aeronautical % Electronic * Mechanical
% Hydraulic * Metallurgical
and * Ghemists

Did you know that

HAMILTON STANDARD DIVISION

Designs, Develops and Manufactures

® Jet Fuel Controls
® Aircraft Air-Conditioning Units

® Jet Engine Starters
® Variable Displocement Pumps

as well as Propellers for Reciprocating and Turbine Engines

If you are qualified and want

Excellent Pay
Finest Working Conditions

Opportunity lor Advancement
Insurance and Reliremen| Benelits

PLUS an opporfunily te work in a brand-new
700.00] square-fcol plant at Bradley Field, Windsor
Locks, Connecticut, now nearing completion . .
expanded research and development facilities . . .
latest lypes of equipment.

Mail Your Resume to Employment Supervisor, Dept. D,

HAMILTON STANDARD

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION

EAST HARTFORD, CONN.

AC SPARK PLUG
nmsmN

GEN ERAL MOTORS
CORPORATION

PRECISION INSTRUMENT PLANT

Positions now available for highest
caliber personnel in the field of
airborne oautomatic, electro-me-
chanical control equipment,

MECHANICAL DESIGN ENGINEERS
ELECTRONIC ENGINEERS
SERVO ENGINEERS
ELECTRONIC DESIGNERS
MECHANICAL DESIGNERS

Mew ond expanding division of an estab-
lished firm with 20 years of successful
experience in the instrument field. Work
involved deals with the manufacture ond
development of highly complex equipment
of the most advanced type.

Write or Apply
AC Spark Plug Division

GENERAL MOTORS CORPORATION

1925 E. Kenilworth Place
Milwaukee 2, Wisconsin

PHYSICISTS — ELECTRONIC AND
MECHANICAL ENGINEERS

For research and development work on balloons. Prefer advanced degrees or equivalent
experience in one or more of these areas: Communications, Instrumentation, Telemeter-

ing, Servo-mechanisms, Low Temperoture Work, Flight Operations, or related problems.
>alary commensurate with gualifications. Liberal employee benefits, including moving
ollowances., 3Submit details of background to:

EMPLOYMENT BUREAU

University of Minnesota Minncapolis 14, Minn.

WANTED

CO-PILOT MECHANIC

Major Qil Company,
For Executive Amphibian Operation

® Maximum age 35
® 2000 hours minimum tme
® Valid commercial license with Multi-

Engine & Instrumeni ratings required
® Multi-Sea rating desired

® Some mechonical proficiency required:

LAYOUT ENGINEERS
DETAIL ENGINEERS
STRESS ENGINEERS

Airframe design experience is essentiol,
[ High priority military design progrom.
Excellent opportunity to advonce with A&E desirable

small, expanding company. Overtime ® Rarely oul cvernite. Company medical.
schedule. relirement! plan, insurance.

Submit resume of Avialion experience
Anderson, Greenwood & Co.

and employment
P-3451, Aviatlon Week
Municipal Ailrport Houston 17, Texas =00 3. Michiean Ave. Chicaro 11. TIL

PROCUREMENT
ENGINEER

Development Sub-Contracts

Prominent aircrafl accessories manulac.
turer needs top level engineering execu-
tive to locate and recommend sources
suitable for engineering developmeni
work and to complele negotiations and
administer sub-.contract lor subsegquent
production as programs require. Must
have abilily and personality to meet
and negoliate with high level engineer-
ing and management personnel. Must
be engineering graduate whose back-
ground includes several years’ develop-
ment or project engineer experience
with an electronic or aircraft instrument
company plus experience as purchasing
sub-contracting executive., Age 3545
preferred. Give full particulars regard-
ing past employers, position. responsi-
bility and salary in first reply lo:

Personnel Manager

LEAR, INC.

110 lonia, H. W.
Grand Rapids, Mich.

AIRCRAFT STRUCTURES ENGINEER REPRESENTATIVE WANTED

Afrplane stress analyst with 2 to 4 years experience. (for our client)
Must be able to analyre detail components of airs In following cities: London, Paris, Rome and in

planas and missiles for strength. Qualifications must Central gng 5. America. thanu-Jg-u of aireraft

justify a salary of $100 to 5120 weekly. Address hardware and other related parts. Comm. basis,
raplies to Employment Manager, Dopt. 1, Full information 1st lettor. -

CORMELL AEROMAUTICAL LABORATORY FURMAM, ROTH & CO.
P. 0. Box 235 Buffalo, New York 117 W, 46 5t., New York 36, N. Y., U. 5. A,

UNUSUAL
OPPORTUNITIES
can be found each week
in the

SEARCHLIGHT SECTION
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Aircraft
Power Plant
Specialist

Highly responsible position open
to qualified power plantengineer.

Prefer man with approximately
15 years experience, 5 of which
were in responsible charge of
Aircraft Power Plant installations.
Must be thoroughly familiar with
all systems relating to Power
Plant installations, such as lubri-

cation, fuel, cooling, etc,

GOOD SALARY
EXCELLENT
WORKING

CONDITIONS
LIBERAL
RETIREMENT PLAN

AND OTHER
EMPLOYEE
BENEFITS

Send resume of experience and
availability to:

HUGHES

AIRCRAFT COMPANY
PIER “E”"
Terminal Island, California

Persons currently employed at their
highest level of skill in essential defense
indusiry should nol apply. Proaf of citi-
zenship required.,

AYIATION WEEK, March 3, 1952
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ENGINEERS <@

Goodyear Aircraft Corporation. one of the oldest aircrait developmen! organiza-
tions in the lield, now offers unusual opportunities 1o engineers. both experienced
and recent graduates, in all branches of gircrait design and developmenl.

In addition to manufacturing airplanes and airships, Goodyear Aircraft builds a
number of vital acircraft components as well as guided missiles, radar and other
material for the defense program. The diversilication of products. beyond purely
defense needs, al Goodyear Aircrait, has resulted in an unusually stable and
progressive organization throughout peost war years.

Salaried positions with accompanying liberal employee benefits and bonus for
extended work week are open lo

AERONAUTICAL ELECTRICAL

MECHANICAL ELECTRONICS

CIVIL INDUSTRIAL
ENGINEERS

for

DESIGN AND DEVELOPMENT
of
LANDING GEAR AND

AIR FRAME STRUCTURE HYDRAULICS
EQUIPMENT AND POWER PLANT INSTALLATIONS
ELECTRONIC AND ELECTRICAL SYSTEMS
WHEELS and BRAKES MECHANICAL COMPONENTS

Personnel are needed in the following classifications:

DESIGNERS DRAFTSMEN
PHYSICISTS MATHEMATICIANS
DEVELOPMENT ENGINEERS TOOL ENGINEERS

STRESS AND WEIGHT AMNALYSTS

Previous experience and formal education desirable. However, applicants without

formal education but with equivalent practical experience in other engineering
fields will be given consideration.

You are invited to investigate these opportunities by submitting a resume of your
qualifications and experience or by simply sending for an application either of
which will be given prompt and serious consideration,

Address all correspondence to
Mr. C. G. Jones, Salary Personnel Department

GOODSYEAR
AIRCRAFT CORPORATION

AKRON 15, OHIO

&5
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DC-3

New PWH 1830-75 Engines

Electric Shutolfzs and Boosters

Fire Delectors. Aeroquip Lines

New Blow Proof Oil Ceolers

New Tires, Boois, Batteries
Hayes Brakes

Lambert Field

NOW IN CONVERSION

BEAT RAIL AND AIRLINE SCHEDULES
WITH

| SAFETY—COMFORT—SPEED

Collins 17L-51R VHF Omnl

Bendix MN53 Marker, ADF Glide Path

Cual Edge Lighted Instrumentation

Luxuricus Interior Appointments

Circuit Breakers, Alrline Flashers
Airstair Door

Many Other Features
Paint, fabric and other modifications to your specifications

REMMERT-WERNER, INC.
CAbany 5425

Remmert-Werner presents—

TWO EXECUTIVE AIRCRAFT

C-47

Skylac Surlaces

St. Louis, 21, Mo.

| . G

EXECUTIVE AIRCRAFT

LOCKHEED PV-1—Heavy Gear. 400 hrs.
Since New, Ready for Immediate Flyaway.
Engines Overhauled by P & W Factory, Can
be Inspected at National .'—"ti.ri'n-u_irh Wash.,

DOUGLAS C-47—Cargo and Airline Ver-

aon Available,

LOCKHEED LODESTAR — Powered by
P & W 1830-92 Engines. Onginal Conver-
sion by Lockheed Factory. Ready for New
Interior of Your Choice. Now Licensed.

BOEING B17G—Executive Four Engine
Transport. Ready to Go Anywhere m the
World. This Aircraft Mfe. Late 1945, 235
M.P.H. Cruising Speed.

BEECHCRAFT D-185.
WE ARE PRINCIPALS

LEEWARD AERONAUTICAL

1104 €. OF C. BLDG. MIAMI, FLA.
Ph-9-1218

INSTRUMENTS

Authorized Factory Sales
and Service
for

* Eclipse—Pioneer
* Kollsman
*U. S. Gauge

C.A.A. Approved Repair Station
#3564

Contractors toe U. 5. Air Force

Our stock of instruments is one of the
largest in the Eost,

IMMEDIATE DELIVERY
CALL # WIRE = WRITE

 INSTRUMENT ASSOCIATES

363 Great Meck Road, Greot Meck, M, Y.
Telephone: Great Meck 4-1147
Telegraph: WUX Great Meck, M. Y.

| PRATT & WHITNEY ENGINES

R2000-7

Engine time 00:00 since CAA approved
averhoul

Priced while they last

$9500.

each

CALIFORMIA EASTERM AIRWAYS, IMC,
11 W. 42nd Strect, New York, M. Y.
Phone PEnnsylvania 6-8770

LOCKHEED LODESTAR
N 60000

Late serial (2537)—just converled to
plush executive Lodestar—Indirect light-
ing in cabin—special plush lavatory—
gix chairs — divan — desk — hot cup —
folding tables—dual fuel system—com-
plete VHF and Omni—recentl airframe
overhaul—new zero lime engines—one
of the very cleanest planes of its lype.

PAGE AIRWAYS, INC,

Rochester Airport Rochester, M. Y.

FOR SALE

R 2000-7
PRATT WHITNEY ENGINES

1 engine ready for immediate de-
livery. 3 engines now in process
of overhaul by Pacific Airmotive
Corp., Burbank. Modified to latest
airline specifications, complete
with carburetors, magnetos and
harnesses. Preserved for long time
storage.

P. D. SMITH
10901 Sherman Way
Sun Valley, Calif.

BEECH d}'

c&Q DOUGLAS "9
LOCKHEED ¢

WINGS INC. Ambler, Pa.

Dependable Exccutive Aircraft *» Since 1929

PRATT & WHITHNEY ENGINE NUTS

Immediate Delivery—Large Quantities
212856 1/4-28 Elastie Stop Nut

| 33415 5/16-24 Elastic Stop Nut

26432 3/8-24 Elastic Stop Nut
Aireraft Division

INDUSTRIAL BOLT & SUPPLY CO,

212 W. Bigelow St.
Mewark, H, N. ). Blgaelow 8-1666

¢-47 and 54 FUSELAGE

Like Now
All Component Air Frame Parts

GENERAL OVERSEAS AIRLINES INC,

Mewark Airport Mewark, M. J.
Market 2-0963

66

PRATT-WHITNEY
R2000 Cylinders

Mew & Serviceable Complete S5tud Assy

General Overscos Airlines Inc.
Mowark Airport, Newark, M. J.
Market 2-09563

1—DOUGLAS DC-3
{Now receiving complete overhaul prior to modifi-
eation. Con finish to customer®s specifications.)

1—EXECUTIVE LOCKHEED LODESTAR

{Novw receiving complets overhaul prior to modifi-
cation. Can finish to customer's specifieations.)

for details:

STONNELL & HOLLADAY

Mational Airport Washington, D. C.
Phone S5Terling 5753

HIGH AND LOW DENSITY

Warren McArthur Secaots
Hardman 5ecats
Mew Type Pay Loader Seats

Femaediaie Delivery AU Models

GEMERAL OVERSEAS AIRLIMES INC.
Mewark, M. J. Ma 2-0963

FOR SALE

Bevcheralft D-18-H,
gerial 461, 751 T.T. Zero SOH, P & W Englnes,
24 volt, Amorican Alrernft Corp. HA=-5=-0270,
Teterboro, N, J.

Douglns C-47 Coargo,
gurinl 4850, K400 T.F., 64 hra. BOH, P & W
R=1E:0-82, complete radio sgquipped. Ameriéan
Alreraft Corp,. HA-E-02783, Teterbara, v. J.

Executive Transport Alrernft
Faor comiplete inaciget report of avallable multi-
enginag afreraft, Ineluding Beech, Caonvalr,
Curtls, Douglas, Orumiman and Logithecd
maoanufactare, write or call Willlam €. Wold
Aumociates, 516 Fifth Avenua, New York 18.
N. Y. Teleplione MUrray Hill T-2000,

For =ale One Palr Lockheed
Lodestar wing panela, new, complete with con-
traol enhles and fittings, crated, f.o0.b. SEan An-
tonia, Texas, Stin=en Field Alreraft, 4013 AMis-
gion Hoad, San Antonio, Texas.

Four 10530 Hiller “360Y,
Helicaptorns A1l law tima sinee peaw, axos]lent
dondition, avallable 45 days, $140.000.00, Fxtra
cqulipment avatlable. Helicopter Ttilities, [ne.,
P, ¢ Box 108, White Plains, New York.

Lodestar Alrline Interior,

gorikl 2401, 15304, T.7. Feoro S0H, WIEEEh e
15820-87 4 & a4 SOH, 24 volt, no corradglon, In-
gpaction at ‘Teterbore, New Jersay., American
Alreraft Corp,. HA 8B-0878, Teterboaro, N. J.

Lodestar Alrline Interior,
sarial 2445, 2465 T.T. Zero S0OH, Wright R-
150-8T7, 52 & 62 BS0OH, 24 volt, no corroslon, in-
spection ot Toterboro, New Jerasy, Ameriecan
Alreratt Corp, HAO0279, Teterborg, N, J,
NWew =45 Bonanza;

flaven Hours ferry time only, manufactored
Moy, 1951, constant speed propeller, full panel,
Bin Wvisors, #seat covers, curtalns, Ilntesl twvpe
Lear Radle eqguipment, never damageid or
geratched, Immacuolate. Principals only., FS-
T446, Aviation Weok,
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IMPORTANT! Many items in this group have not been listed in previous ads!

One of America’s largest stocks of UNUSED

AIRCRAFT PARTS

We own and offer all parts listed — plus many thousands more — stocked in our Baltimore warehouse!

CARBURETORS!
MAGNETOS!
SPARK PLUGS!

Quantity Part Mo, Description

247 PD12K10 Stromberq injection
catburelcr

19 1375F Holley carburetor

407 S5F9LM-2  Bendix Scintills
{manufacturer’s MMagnelo
part Mo, 10-
12453-4 Spec.
AMNP511)

SFSRMN-12 Bendix Scintilla

{manufacturer's Magnelo
part Mo, 10-
26170-1)
185,000 LS4AD1  Spark Plug (Aero)
30,000 LS-659A  Bendix Scintilla
Spatk Plug

SPECIAL GROUP!

Ideal for tear-down for parts

Quantity Part Wa, Descripliinn
398 PD12Ki10  Stromberg injeetion

carburetor
236 PR4B-A1 Stromberg carburetor
29 PR4B-A% Stramberg carburetor
31 PR4B-A3 Stromberg carburetor

PRATT AND WHITNEY
AIRCRAFT ENGINE PARTS

Quantity Part Mo. Description
1685 1045 A Bearing
500 3506 Flange
130 S7HA Fallower A’y
Ald I5E14 Blower A’y
53 48 36T Shaft
175 4813163 Shalt
e 48397 Sump
R0 LEE RS Gear
78 TaHL3h Caear
1178 24980 Bearing
113 BA4B7 Heousing
77 BASS1C Mose Housing
200 48350-D Crankcase Awn'y
200 B4083 Cylinder
100 B408 4 Cylinder
200 B4085 Cylinder

HUGE STOCKS OF ALL
TYPES AN HARDWARE

NEW — UNUSED. WRITE
FOR DETAILED LISTINGS.

BEARINGS

AIRCRAET ACTUATORS
ﬁiaagmr{}i;ﬂ A Quantity Part Mo,
BA00 K3L-R48 49 400AJ3
4000 KF4
000 KF4aH 161 420 EC
0000 KP4AR16-2
3300 KSF5 140 490 DY
17000 BCSW1
TROO0 KS&A 12 M-2031
34600 MRAL1O [ Adr Asgsociates)
7000 3IRKD4
6600 REIMR3I 194 550 EC
S000 F3Is-14

EXTRA SPECIAL!
30,000 BOLTS

ANB-87

12" dia—8-31/22" long

Priced 'way below morket! Con be used as is or for cut-down purposes,

*
26,000 AN10-17 33" die—2-9/64" long
4,800 AN12-26 34" dia—2-29/32" long
1,795 AN16-61 1" dia—632" long

Quantity
45
18

120

160
T00
125
50
250
I00
19
1000
400
164
10
31
19
20
14
10
1
20
21
a5
HE
a3
11
dd

MISCELLANEOUS COMPONENTS

F.rl Hq‘l
Ar4103-9
18597=0
MF-T13-154A

. TE492E

TFD 8600
D818
ZP771-A
A4 4
1H2AH0-K B KA
AMN5531-1
ANSTED-2
AMNSTRO-9
76819
4687
47821
47899
47823
47B24
1619

T6R4

77C4

717CS
197TY 1972
T27TY¥Y7370
197TY 1479
2297-11D-3 A
SBA25DJ48
A 4074
RDBe220
FD&5-5%
FD&S -6
A3719205
A3T1206
P4CADA
AMNIZII-1

A-9 (04-39025)
R5—-2

JH950-R

S-B41 (94-32253)

AMNATOI-T
13018-A
K14949E
EYLC-2334
12086-1C
4500
558-14
T16=-3A
117-47
318

794-F
R21-H
981280
12994~-9
923748
DWeg
6041H-1464,
0655-D
PG208.A51
DW47
DW33
ASDCT
MND21

Ua005-DV'5
UA-3160

UA-3160C

LA -6007-CF-DVY5

LIA&DDF-5-30

UA-6012K—530K

% Send us your material lists for screening!

Mfg.
Clilford
Aviresearch
YVickers
Feseo
Thompson
Adel
Fesco
Erie Meter
Pesea
Q. E.

G, E.
Weslon
Lewis Eng.
Lewis Eng.
Lewis Eng,
Lewis Eng,
Lewis Eng,
Lewis Eng,
Lewis Eng,
Lewis Eng.
Lewis Eng.
Lewis Eng,
Weston
Weston
Westan
Eclipse

G, E

Delen

Holtzer Cabaol
Dizhl

Diehl

Dumore
Dumore

Parker
Seintilla

Masco
Mallory

Jack & Heintz
Electronic Lakbs
Bendix

Bendix
Marquetie
Barber-Colman
Eclipre
Skinner
Eclipie
Eclipye

Edison
Edwards
Stewart-Warnet
Stewart-VWarner
Kidde

Adel

Kidde

Eclipse

Culler Hammer
Aro

Minn, Honeywell

Eclipse
Eclipse
CO2 Mg, Co.
American (as

Accumulator Co,
United Ajir Prod,
Lnited Air Prad,
Lnited Air Prad,
United Adr Prod.
United Ajr Prod,
United Adr Prad,

Description
Brass (Valve FU4TRS) Oil Cooler
Aluminum Oil Cooler
Hydraulic Pump
Fuel Pump
Fuel Booster Pump
Anti-icer Pump
Fuel Booster Pump
Weobble (D-3) Pump
Hydraulic Pump
Tach. Generalar
Wheel & Flap Position Indicator
Whee! & Flap Position Indicator
Cyl. Head Temp, Gauge
Ajir Temp. Ind.
Temperature lnd.
Temperature |nd.
Temperature Ind.
Temperature Ind,
Air ﬁl'e-m p. Ind,
Temperature Ind,
Temperature lnd.
Temperalure Ind,
Left Wing Anti-icing
Right Wing Anti-icing
Tail Anti-icing
Dual Tachometer
DC Motor (M HP)
taotar
DC Mator
Mator
Motor
Maotor
Mator
Primer
lgnition Switch
!-:'g'nl-tinn Cwileh

elector Box

Starter Motor
Hox
Aceumulator 101500 P51
Interphone Bas
Windshield Wiper Kil
Cantral
Amplifier
Gasoline Filter
Cil Separator
Generator (MEA-3IA)
Detector
Harn
Healer
Heater (200000 BTL}
Co? Cylinder
Lock Valve
Osygen Cylinder
Transformer
Relay (B-12)

zygen Requlator
Air Ramp Swilch
Transformer
Transformer
Fire Detector

Time Delay Relay
il Temp. Reg. 5°
Oil Temp. Rew. &°
Qil Temp, Reg. &°
Ol Temp, Reg. 7°
Cil Temp, Resg, 2°
il Temp. Reg, 12°

WRITE—WIRE—PHONE

COMMERCIAL SURPLUS SALES CO.

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND

TELEPHOME: CURTIS 3300
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STRICTLY PERSONAL

Did vou hear the story from the Banana River, Fla, missile launching area
about the Martin Matador whose tail was twitched by a lady in Galveston? This
missile was within minutes of being fired. There were the usual signals and
counting off of minutes. Only two workers were left, making final adjustments
to the gleaming projectile. Everyone else had dispersed to protected observation
stations. Suddenly one of the workers noticed a tail elevator bwitch. It did it
again. Then an aileron showed nervousness. The test was called off and the
experts swooped down on the Matador to investigate. The trouble was traced to
interference from a commercial short wave radio station in far-off Texas. A ladvy
dispatching taxicabs in Galveston was twitching the Matador’s tail in Flonda.
That's the kind of thing that helps retard our progress on guided missiles . .
Up at Wayne Weishaar's ATS training conference the other day in Washington
Spartan’s Max Balfour, without his glasses, mistook Aviarion WeEek's own Alex
McSurely for Wayne Parrish. Both McSurely and Parrish were indignant
American Aviation has switched back to a straight military and commercial trans-
port magazine again, and abandons its everv-other-week four-page newsletter . . .
Acro Digest publisher Fred Hamlin quietly took over the weeklv Washington
contract listing periodical, Government Advertiser, recently . Hy Sheridan’s
recent philosophy expressed in Flyving: “Motto for thunderstorm pilots=hail and
farewell.” . . . Hill & Knowlton's AIA publicity boss, Avery McBee, was sitting
quietly through a lecture at the Washington meeting of the Helicopter Council
the other night when his wrist watch alarm went off noisily . . . Air Force Secre-
tary Finletter told us the other day during an off-the-record discussion of censor-
ship that he hopes to review the whole USAF secunty policy . . . USAF wants
to borrow Burt English from AIA to start the project, which would include
reclassification of hundreds of documents . . . The old Aviation Magazine team of
Les Neville and Gene Miller is about to be reunited: Miller left NACA Tast week
to join Neville’s new Armed Services Technical Intelligence Ageney . . . Some
of that public indignation in Elizabeth, N. ]., appears to have been helped along
by the local Communist party, which mailed out handbills demanding the end
of Newark Airport, according to the Elizabeth police chief . . . We And no evi-
dence to indicate that Newark Airport will be closed permancenthy: construchion
shifts were doubled, upon recent shut-down, to speed completion of new proj-
ects . . . There are still aviation folks who think Del Rentzel holds considerable
sway in aviafion, despite his new job. apparently a non-aviation post for Grace.
He is said to have a desk and secretary still m the Commerce Bldg. . . . Morale on
the staff of the CAB is low these davs; a new report-writing unit nettles the exam-
iners . . . Harry Bruno, the publicist, sounded very bushed on the phone the other
moming, and we¢ asked him why. It seems that famous freighter, the Flving
Enterprise, had just sunk a couple of hours earlicr and his company had only
recently taken on the Isbrandtsen Line as a client! . . . When the PAA Strato-
cruiser bringing the intrepid Skipper Carlsen over here had to turn back becansc
of mechanical difficulties, PAA’s news burcau chief, John Creedy, was very down
at the mouth. "I suppose one of our competitors will pick him up and bring him
on in,” he moped to his wife, “I don’t think so,” she replied, “That’s one man
that'll stick with the ship.” . . . Bob Mountsier, cx-New York Sun aviation & auto
editor, is named to handle the history and records of the Automobile Old Timers,
at 22 E. 38th §t., NYC . . . Vern Hangland becomes aviation editor of the AP,
headquartered in W ;mhmgtun ... Our own pilot-columnist, Ace Robson, 15 getting
around more this month; you may see him throttling Convairs out of Washington
to NY, Memphis or Chicago . . . Imagine our surprise in Memphis the other dav to
sce the Press-Scimitar aviation editor quoting our own Dr. Von Flugen's Aviation
Glossarv. We hear the Doktor is leaving Washington to return to sun-smogged
Southern California . . . Aviarion WEgEK just received subscriptions for 59 copies
of everv issue, to be sent USAF intelligence GHQ for forwarding to air
attaches all over the world. Or is that secret information? . . . Hy Sheridan in
looking over the recent CAA safetv reorgamzation savs “There sure arc a lot of
unemploved people who have jobs.” . . . R.H. W,
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WHAT'S NEW
New Publications

Hih]iﬂgmph]r on the Measurement of
Gas Temperature, by Paul D. Freeze,
National Bureau of Standards Circular
513, iv, 14 pages, 15¢. Order from Gov-
ernment Printing Ofhee, Washington
25 I G

National Bureau of Standards has
prepared this bibliography as an aid to
its broad program on temperature meas-
urcments now underway.

About 400 references are cited, cover-
ing the 20 years prior to January, 1951.
Introduction to the pamphlet reviews
the vanous temperatures which are of
interest in hot gases moving at high
speeds.

Telling the Market

Standard and special relays are de-
scribed in a catalog covering the entirc
line made by Advance Electric & Relay
Co., 2435 N. Naomi St., Burbank,
Calif. . . . Miniature combination fixed
and variable s drives for low power
applications requiring variable speed at
nominal output speed are covered in
Technical Data Sheet M1, put out by
Metron Instrument Co., 432 Lincoln
St., Denver 9.

Ht:rmchcnlh' sealed MH disk tvpe
and CH strip type Neoprene-protected
bimetal thermostats are tabulated and
described in Bulletin L4609, available
from Stevens Mfg. Co,, Inc,, 69 Wal-
nut 5t.. Mansheld, Ohio. . . . An
educational catalog, which not only
describes capacitors, interference flters
and molded paper tubulars but also
gives the history of each type umit, its
use and exact spemﬁcnflﬂm is available
from Astron Corp., 255 Grant Ave,, E.
Newark, N. ], . . . Data on cast allov
metal cutting tools s available to de-
signers and engineers i 44-page manual
and catalog, Haynes Stellite Metal Cut-
ting Tools, available bv writing Havnes
Stellite Co.. 30 E. 42 St.. N. Y. 17.

Publications Received

& Engineers’ Illustrated Thesanrus, by Her
bert Herkimer, pilhhsht.ﬂ by Chemical
Publishing Co., Inc., 212 hftll Ave., New
York 10, N. Y., 1952, $6.00—A n:'mnpruhn:'n-
SIVE gmde cnntmnmg over 5,000 illustrations
of machine elements and assembled ma-
chinery for the engineer, designer, drafts-
man and manufacturer.
¢ Tool Steel Handbook, published by Alle-
gheny Ludlum Steel Corp., Pittshurgh
22, Pa—A 197-page volume designed for
engineers, teachers, metallurgists and others
interested in tool, die and allied steels.
¢ Wings in the Sun, by William C. Laza-
ris, published by Tyn Cobb’s Florida
Press, Orlando, Fla,, 1951=The historv of

aviation in Florida,
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EDITORIAL

Polities & Safety

I 'he newest reshuffling of the Office of Aviation Satety
m the Civil Aeronautics Administration made good news-
paper headlines and may fool the public for a while, but
it's hoodwinking few p:_cr]ﬂl.. m aviation or CAA, who can
read between l]lL lines. The political hacks reign supreme
over imtegnty, ability and public service, in the opinion of
many of our readers.

A two-paragraph editorial on this page Feb, 11 (“Wha
Goes om at CAA?”) expressed our vote of non-confidence
m those who manipulated the reorganization and those whe
direct the ofhice.  These two paragraphs started a barrage
of [}|HJH:: calls, telegrams and letters pouring mto ou
office, and they are still coming in.

These messages came from CAA emploves and from
otheials of aviation companies who are fed up with the
politics of E. 8. Henslev, director of the ofhce, and lis
deputy director, William Davis. These two men inci
dentally, were the only men of Grade 13 or above n
Aviation Safety who were not -[,nmpr,]'lu] to take “exam
inations” for jobs in the reorganization. It was their idea.
Isoth. we understand, now have applications in process for
higher grades for themselves.

Tt is obvious that morale in CAA Aviation Safety 15 low,
and that many aviation individuals and companies who have
been suffering under dictatorial decisions from Henslev,
avis and some of their men, are still afraid to complain
hecanse of recrimination.

Scasoned observers sce the newly revitalized Office of
\wintion Safety as regurgitation of the old General Inspec
tion division set-up of CAA that held sway untl 1t was
abolished in November, 1945, Even this division, however,
ditd not control the Medical division. nor the Aireraft Enegi-
neering division. Ilensley now has both of these important
croups in Aviation Safety,

The GI erowd, described in aviation as “the ecld euard,”
was an  empire-building  burcaucracy within  CAA  that
became so notoriously  dictatorial and political, and so
lacking in proficicncy and service to the public, that it was
hinally 1]1]11‘ up.

|*-=:1r m recent vears, other skillfully planned “reorgamiza
tions,” culminating in this latest one, have graduoall
retumned the old gnard—in new dress—to even greater powes
than it ever had before. Our informants indicate that only
those who can be counted on as loyal members of the
[Tenslev-Davis  cliqgue, masters of politics and  cover-up,
received repricves or new  appomtments or promotions
Others were banished to the sticks, their jobs abolished
entircly, or they were cut in grade and salarv,

[ntegrity, technical ability and public spintedness to
achieve safety scem to have been rather widely ignored
this latest reshuffling of men around the countiv in jobs
so vital to aviation and human life.

Rescarch shows that six to eight U, 5. senators and sev-
eral representatives became concerned abont the reorganiza-
tion and made official inquiries. They were told that “the
hest men™ were being installed in all key position of CAA
Aviation Safety “to stop thesc air crashes.” Actually, there
are many jobs in Henslev's set- AUp not directly connected
with the airhmes, and Air Carrier Safety  division—whieh
Ilensley acquired in his own reorgamzation—s still headed
bv I, B, Frankhn, who has held the post for some time,

Naturally, members of Congress were reluctant to inter-
tere it the changes wounld mmprove air saketv. It 15 our

opinion they won't, If there are more fatal airline accidents
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in the near future, the whole Hensley-Davis empire may
come under very heavy hire.

Meanwhile, a story in the New York Joumal-American
created a sensation within CAA. It described how some of
Hensley's men smuggle liquor into the country on aircraft.
Fasterners circulated the clippings widely; CAA people
elsewhere are circulating tvped copies.

Aviarion Week will continue to look into various aspects
of CAA Aviation Safety activitics, and we welcome further
suggestions from those in business who have been victim-
ized, as well as from those on CAA's pavroll who are eager
for a new deal. Obviously, names of those who send us
material will not be divulged to anyone,

Here are some of the telegrams only, with names and
origmating cities eliminated:

APPRECIATE YOUR EDITORIAL ON CAA REORGANI.
ZATION. KEEFP UP THE GOOD WORK IN THE INTER.-
EST OF GOOD GOVERNMENT.,

CONGRATULATIONS ON YOUR EDITORIAL RE CAA
REORGANIZATION. EVIDENTLY HONESTY, INTEG.
RITY, AND EKNOW-HOW HAVE NOT BEEN CON-
SIDERED AS BEING MORE DESIRABLE THAN BOOT-
LICKING IN SELECTING KEY PERSONNEL.

GLAD ONE MAN COULD SEE, UNDERSTAND AND
HAD WHAT IT TAKES TO EXPOSE CAA REORGANIZA-
TION. IT'S A GOOD START., KEEFP I'l' GOING, EVEN IN
THIS WILD WORLD TODAY, SUCH AN ATTEMPT TO
IGNORE INTEGRITY, HONESTY AND QUALIFICATIONS
IN SUCH TOP-LEVEL APPOINTMENTS, IN FAVOR OF
“YES” MEN, CANNOT BE TOLERATED BY THE INDLUIS.

TRY. 1IF THIS SHOULD HAPPEN WE SHOULD SELL OUT

THE INDUSTRY AND BUY RAILROAD STOCK. WL
KNOW THEY WILL PROUFIT, BECAUSE EVEN THOSE
OF US IN AVIATION FOR MANY YEARS ARE BUYING
TICKETS ON THEM FOR FEAR, REPEAT FEAR, OF OUR
SAFETY ON AIRLINES.

CONGRATULATIONS ON YOUR PUBLICLY FEX-
PRESSED STAND CONCERNING CAA REORGANIZA-
TION. MANY OF US IN THE INDUSTRY, LIKE YOUR-
SELF. CONSIDER MANY OF THE NOW TOP-LEVEL
APPOINTMENTS WERE 100 PERCENT INTERNAL
POLITICS AND THAT CAPABILITIES AND COMPETENCE
WERE NOT CONSIDERED. CERTAINLY THE SAFETY
AND FROMOTION OF AVIATION AS S5ET FORTH IN
THE CIVIL AERONAUTICS ACT OF 1938 WAS IGNORED
BY THOSE PEOPLE RESPONSIBLE FOR MANY OF THESE
NEW APPOINTMENTS. 1 AM PREPARED TO FURNISH
YOU WITH CONSIDERABLE INFORMATION CON-
CERNING INTERNAL POLITICS IN CAA THAT RELATES
DIRECTLY TO THE EXISTING SITUATION AND THAT
HAS RETARDED COORDINATION WITHIN CAA AND
REFLECTS DIRECTLY UPON AVIATION SAFETY . . .
'HAT 1 WILL BE GLAD TO FURNISH UPON YOUR
REQUEST. WE MAKE OUR WHOLEHEARTED RE-
OUEST ‘THAT YOU SEE THIS THROUGH AND ADVISE
YOU THAT YOU CAN DEPEND ON OUR ASSISTANCE
AND BACKING.

THANKS FOR TIMELY EDITORIAL ON POLITICAL

FOOTBALL. PUBLIC NOW ALERT ANGRY AND READY
FOR SOME ACTION IN REDUCING POLITICS IN CAA.

WE NEED MORE AND STRONGER EDITORIALS SPEAR-

ING OUT AS YOU HAVE DONE.

This is the reorganization that American Aviation Daily
deseribed Feb. 15 as a “well-planned, two-year project which
should improve CAA's dealings with the industry.” Well-
planned it was. But even well-laid eggs can smell.

—~Robert H. Woad
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Products s

' FUEL METERING ¢

Division

Where Today’s Ideas Become
Tomorrow’s Achievementis

America's world leadership in aviation is due largely to the
industry's ability to convert dreams into realities—to apply
creative engineering to the solution of every new problem.

The Bendix Products Division of Bendix Aviation Corporation
is proud of the paort it has been able to play in meeting this
challenge of constant product improvement. And Bendix

BENDIX - iSRS - SOUTH BEND ~m=gb.

Export Sales: Bondix International Division, 72 Fifth Ave., New York 11, N. Y.
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I.ANDING GEAR

Products pledges its knowledge and resources to a continuation
of this program of progress so essential to world leadership.

If the Bendix Products combination of creative engineering
and quality production can assist you in the development of
carburetion, fuel metering, struts, brakes or wheels—just
let us know. Your inquiry will receive prompt attention.

atramberg® Injection £ r,
Carburetory Lt SO

Speed-Deniity
Fuvel Metering Unit

Frel Metering Unit
for j&t engines

segmented
Folor Brokeg

Prnevdraulic®
Shotk Absorbing

Landing Gear Wheels
for all types of airplanes







