By all odds one of the most serious war
problems of the day is manpower.
Stated simply, successful solution to the
problem is found only when there is
provision of enough armamenf to win.
We all know by now that not enough
airplanes i1s not enough armament to
win. Associate Editor Foster takes a
very ecritical look at the West Coast
War Manpower Program and finds it
only a stopgap. In his report on page
110 he warns of a relapse into the “too
little, too late” policy which we were
supposed to have abandoned 1n assum-
ing the offensive against our enemies.

A witch hunt for “war profiteers” i1s on
in full swing and has yet to reach its
peak. The aviation industry is the No.
1 candidate merely by virtue of its be-
ing one of the biggest and certainly the
most spectacular war producer. DBut
this is about all the ammunition the

Sanford A. Moss is best known as the
“father of airplane superchargers.” Further,
he has long been interested in the integral
power plant idea, and a series concerning
his proposals, together with synopses of ex-
pert opinions, began in September AVIATION.
Dr. Moss’ concluding installment appears
this month on page 148.

hunters have—because the industry cer-
tainly hasn’t and won’t have much fo
show by way of excessive profits. Just
how lean a profiteering case aviation
presents 1s demonstrated by KFinancial
Editor Hoadley on page 114.

Gen. Chennault proved that the relative
superiority of one airplane over another
was almost an academic question com-
pared to the relative merits of fighting
tacties. Much of the success of the his-
toric defense of Malta by the RAF was
due to fighter tactics, basis of whieh
was the line-abreast formation. J. L.
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Reagan Stunkle, general service manager
for Lockheed and Vega, has recently re-
turned from the battle fronts where he made
a thorough inspection of the procedures in-
volved in insuring satisfactory delivery and
maintenance of "his companies’ products
which have been doing such a spectacular
job of hammering the Nazis, His description
of how they “keep ’em flying” over there is
on page 112,

Lowrey participated in the Malta bat-
tles as an RAF fighter pilot and 1s now
a test pilot with Republic Aviation
Corp. On page 192 he deseribes the
fichter fundamentals 1n detail.

Another of AVIATION’S important “De-
sign Analyses” appears on page 119,
with the Fleetwings BT-12 basie trainer
the object of a complete part-by-part

|

breakdown. Crammed with fundamen-
tal design information, weights,” meas-
urements, and structural details, the ar-
ticle 1s rounded out as an invaluable
reference work by numerous perspective
sketches and photos of the important
components.

While headline hunters reaped their har-
vests with vague promises of numerous
planes they would build sometime,
Douglas has been quietly producing un-
believable quantities of the ‘“old work-
horse” everyone knew could do the job.
Its system for building C-47’s (military
DC-8’s) in quantities once thought im-
possible is described on page 135 by
Joek Simpson.

in modern wind tunnels, the factor of
centrol -is of “econsiderable 1mportance.
A detailed._deseéription of the apparatus
involved will be found oa.page 162.

Modification is noft a wartime phenome-
non. Airline engineers have been mod-
ifying standard equipment for many
years in order to adapt 1t to local
operating conditions. This 1is done
through maintenance facilities, and a-
description of what TCA engineers have -
accomplished begins on page 213.

From refrigerators to wings for mighty
P-47 Thunderbolts 1s a big jump, but
when the need arose, Servel made it—
and in a hurry. First word on how this
conversion was made is on page 142.

Down the Years in AVIATION'S Log

25 Years Ago (1918)—Drawings of
giant Zeppelin four-engine bomber reveal
it to have a 161-ft. span. . . . Post Office
lists airmail expenses for the month, in-
cluding fuel, as $968.80. And total cost
for the same period, including $173.02
for office force, was $10,001.49. Mean-
while, Post Office denies published story
that Washington-New York-Boston air-
mail service was about to be operated.
. . . More than 500 employees of the
Wright-Martin Aircraft Corp. celebrate
opening of huge new building “capable
of housing 1,000 men at work”. :
Sen. New (Ind.) introduces bill to create
Department of Aeronautics, with chief to
be appointed by President.

| 15 Years Ago (1928)—At National Air
Races (Los Angeles) Wasp-powered Boe-
ing fhghter wins free-for-all by climbing
to 10,000 ft. and return in 5 min. 26 sec.,
also winning first place in level flight
with speed of 171.8 mph. Aero
Chamber appoints commission, under

~dynamics. .

chairmanship of Casey Jones, to inquire
into flying school standards. . . . J. C.
Penney, Jr., chain store magnate, brings
three leading German glider experts to
this country to inaugurate glider schools,
first to be at Corn Hill near Province-
town, Mass. . . . Capt. T. Komanura, Im-
perial Japanese Army, enters MIT to do
special work in airplane design and aero-
. . Lieut. James Doolittle is
ordered to Mitchel Field to study fog
problems, |

10 Years Ago (1933)—New York
Times comments editorially on innova-
tion of berths in overnight planes to
West Coast. Writer thinks that sleep
might be hard to obtain because of “air
pockets” and he winds up with comfort-
ing suggestion that prospective traveler
cet life insurance “for the family”. . ..
Congress appropriates $3,300,000,000 for
PWA airport projects. . . . Adm. Byrd
sails for Antarctic with a Curtiss Condor
and an autogyro on board.




It's the breath
you exhale...

Compressed and stored in eylinders,
carban dioxide is being put to work
by Kidde in many fields. It's one of
the fastest fire-fighters known. It's a

, L L
t’s carbon dioxide ...
" powerhouse of energy quickly avail-
i’g "ow a new ’ndys’ry! able in emergencies. The harnessing

of carbon dioxide and other com-
pressed. gases forms a new industry,
{ull of promise for the future,

One-man ﬂlﬁk raft carried by fiyer. I:III'
ctantly inflated by Kidde mrimn‘{ |£
oxide cylinder, raft will keep puo

afloat, sale, for days.

Phantom fire door! Some openings in
industrial plants cannot be closed.
Kidde curtains them with fre-proof
carbon dioxide gas.

Walter Kidde & Company has
devoted itself to the science of har-
nesssing gases - under - pressure,
War has greatly advanced the
scope of this work. New uses are
constantly being discovered,

L which will promote the comfort
and safety of the postwar world,
A _,f‘{:.. <
o WALTER KIDDE & COMPANY, INC., 1016 MAIN STREET, BELLEVILLE, N. J,
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MEDICAL
W ‘CHUTES
| AWAY, SIR!/

MEDICAL MISSION!

An urgent request for medical supplies is received
from an isolated outpost, Dressings, drugs, plasma
. . . all needed in a hurry. Terrain too tough for
land vehicles, -

But, the vital, life-giving supplies go through to
their destination quickly and surely in the Piper
L-4 “Grasshopper.” Parachutes carry the precious
cargo to our hard-fighting boys. Wounds are

healed, lives are saved . .. thanks to this warlime
version of the famous Piper Cub.

It also directs artillery fire and troop move-
ments, acts as a scout, transports officer personnel
and delivers messages. The Piper L-4 is ideal for
these duties because of its remarkable maneuver-
ability and because it can land quickly almost
anywhere and be hidden easily. These wartime
uses and developments in design
promise you a finer, safer, more
economical peacetime Piper Cub.

FREE BOOKLET ON HOW TO FLY. Send today for your COPY
of " You, Too, Can Fly!" If vou also want the full-color Pu_m:r
catalog, enclose 10¢ in stamps or coin for postage-handling.
Piper Aircraft Corporation, Dept. A103, Lock Haven, Penna.

16mm. SOUND FILM—""The Construction of a Light Airpla qa."
For distribution points write: Supervisor, Audio-Visual Aids,
Extension Services, Penna. State College, State College, Penna.

AVIATION, October, 1043

Points the Way to Wings for All Americans




HOW GOODYEAR AIRCRAFT
CORPORATION SERVES THE
AIRCRAFT INDUSTRY

V. By coustructing  stibassemblies

to mannfactirers \pectfications.
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WHAT'S NEW IN RUBBER FOR AMERICAN AIRCRAFT
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DESIGN CHECK CHART, ECLIPSE TYPE P-2 GENERATOR

Application
-* - 1 - - . -

w For ;l|"li"|li.';tt]1m as an electrical power F.I.I_r"'["!:n' SOUrCe 1O avianon
engines incorporating a 3 to 1 generator drive ratio and with provi-

sions for air blast cooling.
ﬁ'w_;r" For application as an electrical power supply source to auxiliary

engines incorporating a 6,000 RPM generator drive speed. No provi-

sions for air blast cooling necessary.

Performance

For main engine applications with provisions for blast cooling,
conrinuous full load rating 200 amperes, 28.5 volrs, ar 5.000 to 10,000
RPM. Permissible intermittent overload 300 amperes, 28.5 voles.

wﬁ“" For main engine applications wherein aircraft is operating at low
:.'rll:l'-i-ll'tg 5|""i_'1_‘4.|.!h g;_-ﬂ{.'l'.:lfnl' ‘rﬂ.-i'] r'rl:l'lr';il..!ﬁ: lhr'{_-L--l,|1]_|r[{_-r5 ”u[r“[ Or
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150 amperes, 25.5 volts ac 4,400 RPM.
V For auxtliary engine application wicthout pro

visions for blast cooling, continuous full load rat-
ing 200 amperes, 28,5 volts at 6,000 RPM,

Design
P,or Designed for increased strengrh, generator in-
corporates a steel mounting head and a floaring
tvpe flexible torque drive shafe which absorbs
engine torstonal vibration and compensates for any
slight possible drive misalignment. |

_

On main engine applications, air blast cooling,
internal cooling fan and hollow armarure shafc
assure full load ar minimum temperacures. For
auxiliary engine application, internal fan provides
adequate cooling.

V”’F Improved generaror terminaldesign, wich brush
rigging freely accessible for brush replacement and
adjustment of spring tension, plus improved brush
material for high alticude operation, assure de-
pendable operation and long service life.

P”" Fixed brush positions requiring no adjustment
plus inclusion of interpoles and compensating wind-
ings permit improved commuration and increased
overall generator efficiency.

Compactlydesigned, weighronly 36.6 1bs.,over-
all dimensions are 125&" long by 6" in diamerer.

STRADE pMAnsg BF BLHOIE AVIAETION COEPSRLTIOCH

. PRECISION CONTROLLED

DESIGN CHECK CHART, ECLIPSE TYPE 1042 CARBON PILE VOLTAGE REGULATOR

Application

*  For application to 24-volr aircraft electrical

1 - 1 =
V;r:;c:ms to regulare the volrage of single or paralicl

operated engine driven D.C. generators to a con-
stant and predetermined value at varying speedsand

load requirements.

Performance

- Regulates voltage of generators in 24-volt

h systems within plus or minus 29 of setting, where
maximum power dissipation does not exceed 1C0

wates under blast cooling operation, or 75 watts
without blast cooling.

Adjustable to maintain berween 26 to 30 volis

. =7 — s w3 |
b pver a resistance range of .7 to 55 ohms, In paril-

lel systems regulator will divide full load current
within plus or minus 5%%.
Design

V *" Automatically controls generator field current
by continuously varying resistance of held.

w* Pressure, controlled by a solenoid coil con-
nccted across ourput, 15 cxerted on a stack of

carbon discs, thereby varving carbon pile resis-

Frespmedr dy

AVIATION, GORPORATION

tance, and providing cven, continuous regulation without lag or

fluctuation.

* Produces a minimum of radio interference due to absence of
regulator contaces of the vibrating type.
facilitating

V""" Designed for plug-in connection to standard base,

installarion and removal. To compensate for voltage line drop and
facilitate paralleling generators, a rheostat is provided for adjust-
ment purposcs,

w Euml'-cns.lting windings insure cqual division ol load to each
generator in parallel operated systems. Finned regulitor housing pro-
vides for rapid heat dissipation,

= Compact and weighing only two point six (2.6) pounds, the

: . : ¥ R g
overall dimensions are 425" long, 44" wide and 374" high.
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Aviation Accessories
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SPARK PLUG |
TEST SET

Tests The Electrical Security of Spark Plugs.

Uses High Voltage Bridge Circuit.

Operates from a 110 Volt, 60 Cycle AC Source.

Also Furnished for Operation on Other AC Voltages.

Requires Only a Supply of Dry Gas.

(Carbon Dioxide or Nitrogen)
Set Includes Pressure Regulator.

Meodel M-591 AC 110V-60 Cycle Model M-600 AC 220V-60 Cycle .

Model M-&01 AC 110V-25 Cycle

THE BS (ORPORATION

136 WEST 52nd STREET, NEW YORK 19, N. Y.

Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders
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In thousands of war
plants, vou'll find these
tough, long-lived
wheels on production
lines grinding, burring,
smoothing and hnish-
ing edges and surfaces
on all kinds of products,
parts, ixturesand tools,
regardless of shape or
material.

Custom built for vour
special work in any
¢rain, grade or size, to
meet today's exacting,
gtet-the-job-done
demands.

AVIATION, Oetober, 1943

FREE TEST WHEEL—To get acquainted
with these fine wheels and our fast serv-
ice, we'll send one postpaid. Tell us size
wheel and material you'd like to try it on.
% Half a century of specialization has established

our repulation as the Small Wheel People of the
Abrasive Industrcy.

The SMALL WHEELS
That Are Doing» »

r

I.-'

¥

® Some users may still be skeptical, but we assure you
again that we make quick shipments. You see, with
WPB approval, we now specialize* on Grinding Wheels
and Mounted Wheels and Points up to 3" in diameter
only. All larger sizes are out for the duration. Then
too, our central location brings most customers within
one day’s shipping distance.
Write for Catalog today

CHICAGO WHEEL & MFG. COMPANY

America's Heodquarters for Small Grinding Wheels, Mounted Wheels ond Poinfs
1101 W. Monroe St. Dept. AV-10 Chicago 7, lllinois

JOB'!

p ol Deé’wefzq IT'S REALLY TRUE

Send Catalog. Interested in [ ] Grinding Wheels,
i [1Mounted Wheels [] Send Free Wheel. Size.___

-
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SAVING HORSEPOWER
fo SAVE FREEDOM! BUY AT LEAST ONE

EXTRA %100 WAR
OILED right down to basic facts, it's horsepower of a BOND THIS MONTH

hundred kinds that's deciding this war...horsepower
giving mobility and meaning to the firepower in the hands You owe if to yourself—
of the American fighting man, who grew up with his foot to America—to that special
on a throttle. man of yours in uniform

An unconquerable combination — American men and
motors! It's an honor and an inspiration to every Sealed
Power man and woman to serve every branch of our armed ' B o LTON '
forces with the products that have won the trust of peace- . b \ | “‘{l"“*'-'“ﬂ'- .f" ﬂ" " SHIELDED
time America. __ e IGNITION A
Sealed Power Aircraft Piston Rings, through sound basic '
design, carefully controlled materials and rigidly main- A SCRAP METAL b HARNESS
tained precision standards, offer important advantages in '1':::?%;:“

safeguarding power and saving precious fuel. / | TANK AND
SHIP. SEND

SEALED POWER CORPORATION 77 mmss/ | your scrar

TO WAR.
Muskegon, Michigan * Windsor, Ontario

PISTON RINGS—PISTONS—CYLINDER SLEEVES

AVIATION, October, 1943 AVIATION, October, 1943




..+« A SPECK OF DUST

CAN CAUSE FLIGHT FAILURE

protection of hydraulic lines
and Aoings during everban!

Hydraulic systems are the
vital "life lines” of modern
aircrafr. Metal Tubing Seal- .+« to seal ond foreign marter
Caps and Seal-Plugs are now . 10 help keep planes rnighe
accepred as essennal o the for Aight.

HOW PAN-AMERICAN PROTECTS
HYDRAULIC LINES DURING OVERHAUL

Adherence 1o a rigid policy of perfection with speed  ture, use these perfected guardians of vital hydraulic
in overhaul is one of the vital conrributing factors to  lines and fittings. Write for 32 page instruction man-
Pan-American World Airways’ remarkable performance  ual on rubing fabrication and maintenance.
record. Hydraulic systems on these giant ships of the
airways are poritively sealed with metal Tubing Seal-
Caps and Seal-Plugs during overhaul. No risk is taken
that would allow one speck of dire or dust, one minure
drop of moisture, to enter. Pan-American’s experience
proves thar meral Tubing Seal-Caps and Seal-Plugs are
essential tn overbanl to SEAL OUT all foreign marrer =
. to SEAL IN all fluids thar need not be drained Seal-Cap Seal-Plug

during overhaul., For maintenance as well as mansufac-
JUBING SEAL-CAP INC.

“Tools are weaponi—ireat 'em righe!™

Lfﬂg)-g)__!:::@—-_"e—? __;H

sk for data on Livermont Torg-Sfop Wrench, foo.

215 W. 7+h 57., LOS ANGELES » EAS5T. REPR., 428 NEW CENTER BLDG,, DETROIT
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American bovs are sleeping down
there on that tiny dot of land set
in the endless nothingness of the
Pacihe.

T hev can sleep because they' ve got
a nightwatchman on duty up here
patrolhing the skies. A fighter pilot
of the Armyv Air Forces flving an
Army Bell Airacobra, he's an ulert,
a deadly efficient nightwatchman,

BUY WAR BONDS AND SPEED VICTORY

His plane gives him visibility un-
surpassed by any single engine
fichter in the world, His plane has
blinding speed, modern instru-
ments for mght fiving and a two-
way radio. At his fingertips are

controls for a cannon and a lml.'tf:r}'
of machine guns.

He can find the enemy, sound an
alarm—then deal smashing blows,

Rest easy, down there below...the
nightwatchman 1s on duty.

WHEN it's over, over there, American aircroft will have new duties in peaceful travel ond
commerce, In designing and building the first Airacobra...in constantly improving it...we've
learned plenty about meking planes simpler, safer, more fool preof and trouble free. You'll
see what we mean. © Bell Aircraft Corporation, Buffalo and Niagara Falls, New York.

AITRALOERALS for victory—future planes for peace



SUPREMAGY

Aviation™s sirhts today are trained on the strato-
i .
:'-pl:u‘rt.'.th:' Ivi.t":l-' L) mi]it.:lr}' and world trade SUPremacy.

But before science can conquer the rarefied. sub-zero
heights of the earth’s ocean of air. answers must he
found to a multitude of problems. for planes and
men will be entering a sphere considerably beyond
today’s limits of Hight.

To speed this epic exploration. Curtiss-Wright has
completed the world’s largest altitude chamber—
where, without leaving the ground. airplane cabins
and fusilages with all their complex equipment can be
tested exhaustively under stratospheric conditions,

It 15, we believe, a contribution of far-reaching im-

portance to America’s luﬂdt-.r:;hip in aviation.

CuU HTESMI’.IHHT

AITRPLANE DIVISION
EUFFALO « COLUMBUS « 5T. LOUIS +« LOUISYILLE

Member: Aircraft Far Production Council, Fast Coant, Inc.

Nine minutes aflter this scientist steps into the Curtiss
altitude chamber he can reach flying conditions equiv-
alent to those found nearly eight miles above the earth's
surface in rarcfied air 70 degree= F. helow zero.

Like water

off a duck’s back

A}l 'CK 1s just naturally water-
proof. He's built that way.
Being waterproof is his spe-
cialty. It enables him to do a
lot of things that a chicken, for
example, can't do.

Just as a duck sheds water,
Hycar synthetic rubber sheds
o1l. For Hycar’s specialty is oil-
resistance. Particularly oil-
resistance in the presence of
heat, abrasion, pressure, or
aromatic hydrocarbons. The
oil-resistant types of Hycar are
built that way. But the degree
of oil-resistance is closely con-
trolled, tailored to the job. Oil-
swell can be held to +19, or
even to zero. In addition, Hycar
can withstand temperatures of
250°, abrasion resistance is
50% in excess of natural rub-
ber, and compression-set char-
acteristics are excellent.

AVIATION ; Hr‘lnhl'!'l 1943

Hycar is light—20% to 25%
lighter than many other syn-
thetics. And its resistance to oil
absorption keeps it light.

Aren’t these the qualities you
have wanted in oil and fuel
hose, hydraulic lines, seals, gas-
kets, grommets, diaphragms
and other resilient products
vou use? Hycar Chemical Com-
pany, Akran, Obio,

7 :
Hycar is suvpplied in crude form Io car
rubber fabricators, Because of ils oul-

standing performance in war vses the

demand far exceeds the lr.rppfy. But
LARGEST INDEPENDENT PRODUCER OF

BUTADIENE 53,;1'!5532";@@6@ IN AMERICA

now is the lime fo work out with your
supplier of rubber producls ways of
obtaining Hycar for actua Itest in your
own oapplicalions, both present aond
future. I's to your advantoge o gain
experience now ogainst the day you
will need new and even better rubber |
products. Our technical staff and lab-

orafory are ready fo help. J

21
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Remember 1he old-fashioned stereoscope
— grandfiather’s substitute for the

movies? Remember how it made pictures
stand out in three-dimensional relief?

1'-l'-l":"]-.lq. 1]1('5 sSAme il]"..‘-'.l. i.'"- IIH"'TH_'_'T ]_IS‘["fl iI'I.
stercoscopie airplane eameras  today.
Because stereoscopic pictures show up
hidden depressions and hills that are not
always apparent in the usual aerial
photograph.

Grinding stereoscopie lenses, in fact,
all highly-corrected lenses, is a delicate
precision operation. In order to insure

& WAR

accurate measurements and to avoid
unecontrolled expansion, lenses are tested
in special air conditioned rooms . . . main-
taining a constant temperature at all
Limes.

Air eonditioning is vsed similarly in
making the famous Norden bombsight,
in precision machining, and in many
other mdustrial processes,

To do exacting war jobs like these,
General Eleetrie engineers have devel-
oped dependable air conditioning and
industrial refrigeration equipment—

GENERAL

!Nf# .

L DON T

cquipment that had 1o be more eflicient,
more compact, and more flexible,

In the post-war period, the publie
will be enabled to buy not only new—
bhut vastly iIIlprur:'{l air conditioning —
from General Eleetrie.

<7 BUY WAR BONDS =7
W

General Flectrie Co., Air Condifioning
and (Commerctal Refrigeration [hirisions,
Section 4310, Bloomfield, New Jersey.

5’3@ 5.ﬁ;| -i@

ELECTRIC

Hear the General Electric Radio Programs © “"THE HOUR OF CHARM," Sunday 10 P. M.
EWT, NBC...""THE WORLD TODAY" News Every Weekday 6:45 P. M., EWT, CBS
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..o.making ’em tough is our business

U.S.PRODUCTS \!

AS GOOD AS THEIR HAME

-
H"\.l\ Tﬁh‘ award symbolizes
your conntry’s appreciation of

the achievement of every man

and woman in the United Siartes
Spring and Bumper Companyg**

ROBERT P. PATTERSON
Usder Secretary of War, Jaly 24, 194)

Your sons (and ours) are fighting this
war with the most modern, highly devel-
oped weapons, many of whieh are
equipped with unbelievably tough armor
plate. The ability of this armor to stop or
deflect enemy fire means life itself to
our fighting men,

We beliecve you are interested in the
award of an Army-Navy *E™ 1o the men
and women of the United States Spring
& Bumper Co., beeause much of the war
equipment they have been making is
armor plate for aireraft, tanks, tank re-
tricvers and gun mounts,

United States Spring & Bumper Co. is
the first armor plate manufacturer on
the Pacifie Coast. An important and difhi-
cult task was assigned those who labor
at heat-treating furnaces — great straight-
ening presses —the scores of arduous
tasks necessary to the production of
armor plate. They did their work so well
that now all the workers at United States

i, - .
e —— ——_l Spring & Bumper Co. proudly wear the
, Army-Navy “E" pins awarded to them
WARTIME PRODUCTS PEACETIME PRODUCTS by their country for their achievement.
ARMOR FLATE FOR AIRCRAFT, TANKS, AND SPRINGS AND BUMPERS FOR PASSENGCER
TANK RETRIEVERS CARS, THUCKS, AND TRAILERS, ASSEMBLED | s - =
ARMOR SHIELDS FOR GUN MOLNTS 0% THE PACIFIC COAST | "'":'“-l ‘-"E“::- our plant now flies th"? Armp
AEe e B S pier I HEICHWAY GUARD RAILS AND ROADCENTER Navy “E” flag —a constant reminder to
e IR M A DIVIDERS all of us of our great obligation to the
5 5 : N - 1 i [ i - X

e R AGRICULTURAL CULTIVATOR STEELS I Many who pl“m__ 5uch fﬂ“i‘l JII'I'II confi-

T ! OTHEHR PRODUCTS USING HEAT-TREATED, dence in our work

l BOLO KNIVES FOR FILIFING REGIMENTS SPRING-STEEL | .

o YES, itis YOUR WAR BONDS, and OURS, which 1cill
assure more...and still better...airplanes, tanks, guns, and other
vital weapens for our fighting men whose need is so greatl,

UNITED STATES SPRING AND BUMPER C€O.

JOHM B. RAUEN, Pretident
4 9 51 ALCOA AVEMUE » LOS ANGTELES 11, CALIFORMNIA

AVIATIONX, October, 1043 ox



ALUMINUM
MAGNESIUM
AMPCO BRONZE
ERONIE
ERASS

WELLMAN
PCans

WELL-CAST

ONLY SKILL AND EXPERIENCE
PRODUCE THE MASTERPIECE

LASS BLOWING, one of the ancient cratts, requires
G the same high degree ot alertness and physical
fitness identified with a good foundryman. These are
among the qualities contributing to the excellent
quality of workmanship found in Wellman castings.
e Our long experience in Ampco Bronze, Well-Cast
Magnesium, Brass, Bronze and heat treated Aluminum
Alloys is available to your engineering department.
e Patterns of all sizes and kinds in metal or wood.,

THE WELLMAN BRONIE & ALUMINUM COMPANY
General Offices: 2533 E. 93rd 5t. * Cleveland 3, Ohio

] 1
[
1
*.: |I
M
‘I -

CASTING
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From our wartime experience we can say this: When peace
comes, Americans will enjoy the comfort and convenience
of many strange new devices which are today devoted to
military purposes. They will not only extend our span of

life but also make it pleasanter in many ways. The 4-plant

facilitics of The Weatherhead Company are prepared to help

you build these peacetime products just as we've helped
build America’s cars, planes and refrigerators in the past.
We offer you better designing than ever, much lowered

production costs and a highly efficient service organization.

Laook Alead with @
Weatherhead

THE WEATHERHEAD COMPANY, CLEVELAND, OHIO)
Manufacturers of vetal parts for the awtomotive, aviation,
refrigeration aud other key fndustries,

Plants: Cleveland, Columbia City, Ind., Los Angeles
Canada—5t. Thomas, Ontario

AVIATIOXN, QOctobher, 1043



Wings with s
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CONSOLIDATED VULTEE BASIC TRAINER __ v;u

parts built strong and light with the same Sterny Aircraft
Tubing that is used in fighters and bombers.

SHELBY SEAMLESS AIRCRAFT TUBING . .04 oval.

ﬁtru-.:m“ru:, =uUure, I.:I.[IIJ r-:.::l.lngulur_

AVIATION, October,

FOR AMERICA’S FLEDGLING FLYERS

LEDGILING H_\.'L‘I'H need a p]ulll: that will take
a beating—one that will stand the bumps, jerks
and crazv contortions caused by mexpenenced
hands on the controls, Wings and engines musr be
securely mounted to absorh such shocks con-
tinuously, That’s why so manyv basic trainers are
buile with SueLey Aireralt Tubing to obtain the
]ightuﬁtb strongest construction ]:m-':ai]*.lft*.
Consolhidated Vulree's basie tramer 15 one of a
number of well-known tramer planes using SHELBY
Seamless Aireraft Tubing for fuselage sections,
I.'I'I;_F_ETIL' mounts, and other [HATTS I'rq'llit'in;; great
streneth, This construction withsrands vibration,

fatipue, and sudden strams and stresses.

Alloy steel tubing has the highest strength-
weight ratio of any structural section under the
severe stresses to which airplane structures are
subjected. Today, too, in giant bombers and other
combat planes, such vital parts as wing spars,
fuselage struts, longerons, engine mounts, and
landing gears are made from seamless alloy steel
tubing.

No matter what tvpe of plane vou build there
is a shape and size of SueLpy Aircraft Tubing lor
every modern aircraft. [t is made to exact govern-
ment specifications and must pass our own spe-
cial tests bhefore 1t is shipped, Write for our book

giving complete derails.

NATIONAL TUBE COMPANY

PITTSBURGH, PA.

Columbia Steel Company, .:"'i-u‘rl Francisen, Pacific Coast [Masrribufars

United States Steel Export Company, New Yaork

1643

SEAMLESS STEEL TUBES welded together to form a homoge-

neous fuselage strongly braced to withstand strain from any angle.

S TATES

AVIATION, October 1943

S TEEL

| STEEL TUBES

e

ENGINE MOUNT of Striey Seamless Tubing assures

great 51rc-n_:§th with high resistunce to vibration and fl-'l'-'i:l».",UIf'-

27



lnlroducing the Navys first

land--based bomber

1. PV-1<=That's the U. § Navy's
name for the Vega Ventura., It's a
nautical version of the smashing new
iwin=engine bomber that 15 making a
flaming Hell outol Germanimdustrial
gcenters in ,1][|1||-f il.llE"l H-"l. I. I'.till.‘p.
These deep-bellied Navy PV -1"sstrike
at sea, They swoop in low from the
skvwith ['I'I'E.I'I'I'!"I:."' lor marauding sur-
face craft or *ash can™ depth charges

for sub-busting.

2. IJ]rL':I':l‘.irlg,: from land bases, the
PV-1 1s the first Navy bomber of s
tvpe to tackle the job ol clearing Alhed
:~hj]rpj|||_f lanes so that Fll'u'i.drl-l*-i sSU-
plies may go through. Airhields on

small island outposts are big enough
for PV-1's, and 1ll1rp|'n.:l:|.r: fuel tanks
give the planes range to blast the en-
CIy. I'.I_"-._r'l-ltr"'- SV I nas |:l\'. ’Eif'illih"l"l [l |
to the United Nations' No. 1 war prob-
lem—licking the enemy submarine,

3. Like the Ventura it i1s versatle—
::|1r.|.]+|:' of manyv jobs. Althoush de-
signed primartly for bombing, 4000
h.p. can also be useful lor towing tar.
wets for st hghter plane practice, or

|-|r| i!..ll.l]lll.:_' Jrllll]:-].ll]llL ':_.thll. I's.

&. Bigger, faster. and able 1o carrv a
Ltf;l'f J‘ll..ll.: |h.||| []H.' I"“i.ll-..tll'.'li'li. l]'llll-
"1[']1-".1.'h:i{.|| 1III|"'. l_.ll_l."nl.'l"" [l.'*-.t'!l:l]l]l;'- l]u_'

PV-1and the L';_.-;L‘u'l.'muru retain the

LETRNE S IIlI:I]'-lti‘I"'l- LII. ltf_"l_il'.'r'l'l'i.:!}'lll]i:'l'. Ellll.'r
ele spar wing construction. 1007
A-Rav of all stress parts and rugged-

ness of design are the qualities of

stamina that el mit these ]r[ﬂn-i:i (L4 RLLY
r]|r:-u3;h 50 uch—vel |l|"ili"._’| their

g

NI

hehting crews home salfely.,

N

:-w";.lll'l i
Lirktenlins

Fiptitoer T EaEmg ECTRELE o

BLEE FERAT ChmAf SEbl #F GiE

AT TETT T

Asubsidiary of Lockheed

({2

Adreraflft ‘.'“rpn-rn‘l.iﬁtt

Copr. 1948, Tockheed Alroesit Corpoerntion,
Vs Alreralt Corpociiien, HMirbank, Calif.
Memiber Aleeralft Waoar Prodoction Council, Ine.

Bearings — their use,
installation and main-
tenance.

Available to Engin-
eers, Designers, Drafts-
men, Shop Men. Service
Men and Maintenance
Men.

Sent on your request:
write, giving your title
or position and name of

M-R-C LOAD COMPUTATION MANUAL
15 a 68-page booklet of methods for cal-
culating loads on bearings. Sent free 10
mechanical engineers and draftsmen —
send letter on your company stationery.

MARLIN-ROCKWELL CORPORATION

Executive Offices: JAMESTOWN, N. Y.

AVIATION, October, 1943 il




alternating NEIBASES range . ..

:Egi m = W ! - e
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{or POWER FOR PLAINVILLE . . .
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|AHD SUPERBOMBERS l-'OR TOKYO?

Back when electric power was mostly direct current,
towns like Plainville still burned kerosene lamps. The
distribution range of direct current was too limited.

Alternating current changed that ... Westinghouse
pioneered the change-over which expanded the eco-
nomic range of power lines to 300 miles and over . . .
brought light and energy to every crossroad and hamlet.

Now, history is being repeated in the growth of
America’s bomb power. As planes increase in size, range
and ceiling, more and more electric power 1s needed.
This involves a severe weight penalty with low-voltage
direct-current systems.

As the answer to electric power requirements on these
super-bombers, Westinghouse is helping to develop a
high-frequency alternating-current system. This sys-
tem contributes to weight savings in generator and
motor designs —effects further savings in distribution
copper weight. With this increased power, bombers
can hit harder, fly higher and farther.

By means of an A-C Calculating Board, Westing-
house engineers are analyzing the a-c requirements of
modern bombers. Actual equipment has been developed
to the point where a standard line of a-c equipment for
aircraft will soon be available. So, if you need help on
electrical equipment for aircraft, consult Westinghouse
—builders of the first successful, 3-phase, 400 cycle
equipment for aircraft. Westinghouse Electric & Mig.
Co., East Pittsburgh, Pa., Dept. 7-N. LS8

@ VVestm house

RIS W B Cnaeersiz 757 77 "C Saveetmeers, /zﬁ /4&%%
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Why American
Airlines ordered Al
another Ozalid Machine Stess

wr.
L]

@ ol

MAN'S R 1943
BALTE Trate &u;u;ﬁ-___l?l L ——
3. A, Travis

Campany WEML e

Yyou cBn nis s %
- o standard PG tuted £O7 Miney may 0O Coking oe
These T&Y - ¢ produc ta retracih
i1

grice
in . ﬂlHE‘EE' o —
tn‘a?cﬂif"—ﬁ' Whﬂﬂlﬁ; Bost jmportant
W

dTﬂWinEE" tric ﬂ.f'ﬂ.‘ﬂinﬁd matﬂl'iﬁlsd M-l Friﬂfit}f‘

P 1e age quntﬂ

P. S_Enmﬂ Ozalid users on the Production Front

1. Grumman Ajrcraft Engineering Corp.
2. Hazeltine Electronics Curp.

3. Republic Aviation Corporation

A. American Discrict Telegaraph Co.

S

6

Fi

. PFrudentinl Insurance Co. of America
. International Telephone & Pelegraph Corp,
. Carl L. Nordea, Ine.

B, Ingersoll-Rund Company

9. American Stove Company

10, Pan-American Airways System
11. Cramp Shipbuilding Co,

GENERAL ANILINE AND FILM CORPORATION

JOHNSON CITY, N. Y. * OZALID IN CANADA — HUGHES OWENS CO., LTD., MONTREAL SEE FUR YOURSELF=5ENIL} FOR CATALUM,

Al I.lllllll]ﬁ"'- L DL andanth

On every hand tool operation . . . check and
double check . . . to make sure that the right
tool, the fastesi tool, is on the job. Worn tools,
“slow tools” . . . tools poorly adapted to each
specific application . . . waste time, skill, energy.

Straight down thousands of busy production
and assembly lines Snap-on tools are the stand-
out choice for speed, adaptability, accuracy.
Their ease of application, solid grip and power-
ful leverage save time and energy, help pro-
mote a smooth, uninterrupted flow of work.

Eliminate the “bottle neckers” . . . replace with
Snap-ons. 3000 modern Snap-on tools offer
a wide selection for production and mainte-
nance needs. Distributed through 35 factory
branches located in key production centers.
Write for catalog and address of nearest branch.

SNAP-ON TOOLS CORPORATION
8020-K 28th Avenue KENOSHA, WIS,

—

AVIATLON., October, 1042 a9



BACKGROUND FOR PRECISION

in :-:ur]-:mg to conquer infinite space, the aircraft

. - [ - T -‘l
engine .l"ll_'llilf['l"'r' mMust mastér TI"IL' Innnitesimal.

He must achieve exquisite precision in the motor

1
e H"u'l:]'-"l’:'-r

Such precision has beent a habir with Allison tor
many vears. It has been our assignment 1o
handle production problems requiring special

|
:'-I':||[".
For here 15 wide experience 1 hne design,

Here is deep understanding ot the strength and

siructure ul': !'I".-l:"'l.':'ll..‘-.

Here 15 menculous m.‘trhir'.lir':g,_{.

POWERED BY ALLISON

LIQUID~COOLED

AIRCRAFT ENGINES

T}‘Jﬂ:ﬂ‘ H[Lrﬂ':'ul'.t‘s t.l_-ld._-l:.‘:r l:'.."l]'|.|_'||]_|:-I;."|;_.F "|"-'|I.i'| L}E::H.':‘-.’Il
Motors’ faculty for mass manufacture, are giv-
ing substance to the purpose of our very being
— our aim to build the finest aircraft engine

[1 1€ WO I'] li.! i-: NoOWa.

x
BACK THE ATTACK—
WITH WAR BONDS

Po2f = Lightning = P-30 — Atracobra = P-go — HWarhawk » P-sr— Mustang

GENERAL
MOTORS

EVERY SUB COMMANDER
KNOWS THE IMPORTANCE OF

'n,_.
4
W,

e '; n

#”“" A &

Instant response — unfailing action in every me-
chanical element of the ship — is vital to protect
the lives of the crew as well as giving striking
power to the submarine. From his station, the
commander skillfully directs its performance
through centralized control equipment,

- * * *

The centralized controls of Milwaukee Milling
Machines give the operator complete command of
his machine — enable him to control its perform-
ance to the fine degree he demands for the full
expression of his skill,

Speed and feed dials — all control levers within
easy reach — the latter duplicated front and rear
on plain and universal horizontal machines (model
2K and larger) — contribute to the sustained
precision of Milwaukees, in the tool
room or on the production line,

KEARNEY & TRECKER

(SR TR T T TI A N
[
L]

L
MILWAUKEE, WISCONSIN

Buy Victory with at least 10% in War Bonds !

. M A CHINE TOOLS



e Complete test bench applications

“ High Pressure

=n Hydraulic Systems a ’

WWMWWWW You can count on
G-

E wing-flap drives to get 'em downstairs

. L ]

TEEflﬂg I'I’fdl'ﬂllill: EII"CUII'E II"I PII‘JEE @ Light and compact, but plenty tough-—that describes G-E wing-
. - . flap electric drives. Careful design, hine materials, and rigid tests—all
. ngh PI'ESEUI'E |'ﬂl'.k uperntlnn have contributed to the building of G-E power pﬂﬂkﬂ.gﬁs that pack the
] - punch vou need, when you need it. Typical of the superior construction
® HDSE, fUhan ﬂ“d |’DII"I|' tests of this power package is its winding, which, because of a superior, nNew
insulating technique, 1is practically indestructible even under the

Complete systems with accurately controlled pressures up to 3000 Ib. per sq. in. severest overloads.

For complete infar
mation abeu! G-E air-
crafl eleclric molors,
send for our new
catalog, GE3-3108.
Generol Eleciric Ca,
Schenectady, M. ¥

Complete units for testing component parts or

STAHDARB EQ"IPHE"T FOR functional operations can be assembled for use
IMMEDIATE DELIVERY as fixed or portable installations.

The high pressures generated with compact

- units of light weight moke them essential in

Catalogues on request. aircraft production.

Engineering Staff available for layout.

ue,

400 Lexington Aven

a1 L T | ctober, 1045 = - ;
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AIRCRAFT
BALL BEARINGS

SCHATZ AIRCRAFT CONTROL BEARINGS
UPHOLD THEIR REPUTATION

FOR : . Sl s
R TR _ e Ladish facilities assure

- | A controlled quality forgings

AMERICAN FIGHTING SHIPS
THE WORLD OVER

. 'II- ﬂ -H_j i
e — | —'T—*h. = e i e e e — e e —

U. 5. A.

REPRESENTATIVES LOCATED AT

Detroit: 2640 Book Tower * Chicago: 802 5. Wabash Ave.
Cleveland- 402 Swetland Bldg. * Los Angeles: 5410 Wilshire Blvd,

AVIATION. Octobher., 1843




G. E. ANNOUNCES

A Single-plmse'

to Three-phase
Transformer

for Aircraft |

Weight: 8 ounces
Size: 2 3/8 by 2 1/16 by 2 11/16 inches

Provides correct supply for operation of G-E gyro instruments

This new G-E transformer has been designed to
operate one Type KB-1 (gyro-horizon) and one
Tvpe KC-1 (directional-gyro) aiwrcraft nstru-
ment simultaneously. By converting the 400-
cvcle, 115-volt, single-phase inverter output to
three-phase, 1t provides the power necessary for
these two instruments: 1t will not efhciently
operate any other load,

At normal temperature (25 C), the gyro motors
will accelerate to full speed 1in 1.5 minutes.

Sturdy construction. Exposed solder joints,
mounting clamps, and terminals are protected

IMPROVE AIRCRAFT ELECTRIC SYSTEMS WITH THESE G-E TRANSFORMERS

_ﬁﬂﬂ?ﬂgiﬁi g [ 7
I'i:‘h:;ﬁn“h' IIif --_:- o 1 #l: . _..--I-"
(e | I~ iy~

-, St & 3 =
= T =

against corrosion. Core and coil are maoisture-
and heat-resistant., Terminal board is strongly
made, to resist shock and vibration.

Long operating life assured. Operation is
successful at any altitude, provided ventilation is
sufficient, and throughout a wide range of tem
peratures (from —40 C to 70 C). A special
Pyranol™ capacitor ensures proper

operating characteristics at low
temperatures. General Elec-
tric, Schenectady, N. Y.

HI.“,'- |I |IL;.| E.uf- d."_ll_]rq
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Three-phase to
single-phase
transformers

GENERAL @) ELECT

Two-phase to
three-phase
transformers

Autotronsformers and ballasts for
lighting indicators and instruments

Starting vibrotor
and ignitien
booster colls

RIC

408-54 5210

KEEP POSTED—5Send for your
copy of “'SPECIALTY TRANS-
FORMERS FOR AIRCRAFT.”'
Kesps you up to date on G-E
transformers for combat.

\WIATION., October, 1944

$ N - °
quick service

adjustments !

® A 20% to 30% decrease in assembly time by use
of a laminated shim is only half the story.

‘The same Laminum shim goes on from there ...
and provides the machine with a means of easy, pre-
cision adjustment for wear, throughout field servicing.

Many modern machinesare equipped with Laminum
shims at original assembly. As for the others . . . field
and maintenance men usually want to install Laminum
shims at the first rtake-down. They know it saves time,

labor, material, and the machine itself. Helps hold a
machine at peak efficiency!

LAMINATED SHIM COMPANY

Incorporated

B0 Union Streer o Glenbrook, Conn.

AVIATION, October, 1043

THE SOLID SHIM THAT

70 accurate shop assembly... add

We cnt Laninume shimes to vour bluefreing shecifications.
Laminame shim stock, for repair or maimbenance work,
i5 elbainable from your mill sufbly ofealer.

Send for thes Application Chart, It illustvates (weth

actual shap gicembly ppbotes) apiproved mdustvial uses for

Laarrrirnsanny sheimis,

FOR
ADJUSTMENT




THE TOUCH OF TOMORROW

N STERE - PLANES “OF

ARGUS —With a Hundred Eyes That Never Sleep

British fichting men know it as the Argus
named Tor a character oul of Greek my 1 hisl-
aeyv who had “a hundred eves thal never sleep.

To Americans it is the Forcarder— the dependable,
h!lH'l[:'- little Hll-m}—r';lr';_',u ]l|.ttw-

Officially designated by the UL S, Army as the LiC-0O1 A,
this little-sune member ol the Fairchild aieplane family
s domg a |Ih':|'|-'in' around-the-clock jﬂtl on - Imany 4
fhghting ront of the Lnited Nations.

Getting precious medical supplies through to where
thev are needed in a hurry.

Carrvine the ammunition (o where 1 1= needed most.

ing. so small that larzer ;:hlru-- couald ol pse them,

shutthng \rmy iu~1'-|nr|r|u| L tween <tall ln*.‘u|l{|1;1r'll*r.-~
and Twhere the shooting 15

\eting as the eves of the Army an remote or nace

-'|'_--=-.i]||l' |||||_=-r'r"'. L|.Iilhll |.HF-|‘-.

I[th""l‘-.lll:li i | ||ur|1i1'|*u| .IIHi NI NES 1I||:|l'|' I'r1lJ|i[ll' |{I1Eil'=- '-.1.1'"
Eli'l'!llll'llll'll have |n1!f..l SN carned for the trim little
LC-61 A the undving affection of men who have de-
pended upon 1l to get them in and out of tight places.

Those who envision the universal use ol airplanes
after the war— both commercially and pri\uh*l} may
see in the four-place UC-61\ the lorerunner .”l_ Lomor-
row’s taxi of the air. Another example ol Fatrelald s

———l,

Interstate’s mechani-
cal gun charger also has

outstanding advantages: It
is exceptionally light. It is
quickly and easily serviced.
It is interchangeable {right
ar left). In addition, the
pulley bracket and guard
swivel 360 degrees, making
it possible to charge the
gun from any angle,

&
4 -
g Sf_m.:—‘-——

&

THIS HYDRAULIC MACHINE GUN CHARGER THAT'S
HELPING AMERICA SCORE AGAINST THE AXIS

Designed by Interstate engineers to be
lighter, more compact, more dependable
. .. this hydraulic machine gun charger has
proved its performance in the turrets of
many a Martin Marauder ... and in other
ships that have helped knock Axis war-
birds out of the sky.

This Interstate hydraulic unit has fewer
parts; fits into smaller space; can be in-

/

“VJ/ 4

AIRCRAFT AND ENGINEERING CORPORATION # EL

stantly attached and detached by hand
... without the use of tools of any kind.

So successful has it proved in actual use on
30 and 50 calibre guns that Interstate has
also developed a hydraulic charger for
automatic cannon! This large unit, too,
reflects the same exacting standards of
workmanship that have won national rec-
ognition for Interstate Precision Units,

SEGUNDO, CALIFORNIA

Settine down and taking ofl in tiny ]mln'hr_- ol clear- “louch ol tomorrow 1 Lhe l:]um*: ol 1“11-'_1_".'.

BUY . . W AR BOMDS AMD STAMPS

= Fairchild Hircralf

INviston of Fatrchild H:rguu' d .’H-"!'h"-'“lr Corparalion;

Hagerstown, Muryland...... Burlington, North Careling

AVIATION, October, 1iMa




Pioneered the Past...

In addition to producing rotary wing
aircrafr for the armed forces, Kellett's
hive plants are supplying important parts
requiring highest skill and aircratt man-
ufacrure “"know how’' for our nation's
best bombers and fighters . . . including
the Consolidated B-24 Liberator, the
Martin B-26 Marauder, the Republic
P.47 Thunderbolt and the Curtiss P-40
Warhawk.

Meanwhile Kellett's expanding engi-
L LS

neering staff continues the necessary de-

ENGINEERING THE FUTURE

velopment of amtegives and belicaprers 1n
cooperation with the United Stares Army
Alr Forces to meet present and furure
military requirements.

We look forward to postwar oppor-
tunities for Kellett Rotary Wing Aur-
craft to serve in ]"-.Hml] ng electric power
lines, oil pipe lines and in a variety of
time-saving and cost-cutting operations
for industry, commerce, forestry and
agriculture, Kelletr Aircraft Corporation,
I_T}'.-u;"-::r lllrh}' I."F']]il.l-jL"H‘I]JielL Penna.

K ELLETT

OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY

] L
"1 NI

Kellett parts are helping Curfite P-40 Waorhowks
fo crush the Axis in combal

- {
- - - 2
T el ——

Kellet! precision.made porty are flying with the
famous Republic P-47 Thunderbolts

KEellett products aczompany the powerful,
high-speed Mortin B-26 Morovders

ves Ond ride with |long-ronge Conschidoled
E-24 Liberators over Germany

AVTIATION., Getoher, 1043

‘““THIS IS A BOMBER YOU DON'T HAVE TO PAMPER"
- say Combat Pilots

WE'RE PROUD TO HAVE A PART IN

New proof comes in every day of the ruggedness of Consaoli-
dated Liberators, Reports tell of . . . precision daylight bomb-
ing without fighter escorts. .. power-diving to elude enemies, ..
getting home with wings ;mri control surfaces bullet-riddled.

Part of the Liberator’'s ruggedness stems from the fact that
with Winchester Cariridege Core Radiator Tubes their oil-
cooling syvstems are safe from clogging, leaking, freezing or
overheating.

Made of pure copper, with walls only 6/1000ths of an inch
thick, Winchester Radiator Tubes, thanks to Winchester's
{_'[.}],I_} {"I?II!'“'r-l"jl:.l ]"l.l'-ii[]Ti ]lri”:{"."iﬁ., are !'i-l.":l.'['llll‘:';".:‘i .'I[I[i LB ARSEIT=-
bled that their entire outer HJH'JI"H:'H 15 COOLENE ared.

EQUIPPING THE RUGGED LIBERATOR

WINCHESTER RADIATOR TUBES RESIST CORROSION ...
DEFY BURSTING. Pure copper, Winchester Cartridge Core
Tubes will not corrode under regular operating conditions.
And they won't burst from freezing, because the coolant
flows on the sutside of the tubes, If freezing should compress
a tube, causing a “set and so restricting air flow, passing a
rod through it restores it to normal shape.

IF WWOUNDED THEY QUICKLY FLY AGAIN. Pictures
below show how to replace Winchester Cartridge Core Tubes
should they be punctured in action or by accident. They
explain, too, why millions of Winchester Cartridge Core
Tubes are used to keep planes and tanks in constant action.

HARDER JOBS WANTED FOKR THESE SENSATIONAL TUBES

No War Babv, Winchester Cartridge Core Tubes have 25 vears of service
behind their performancoe, They offer these spectacular features:

Of pure copper, thus corrosion-pracf * Seamless,—sofe ocgoinst leoks = Coolant on oulside
—no damage from freezing =« 1,728 coriridge core lubes per sguare foot ¢ Avoid woste
space in radiolor assembly —minimum of solder = Fermit tailoring radiater to fit any dimension
or design * Provide up to 25% greater cooling per square foot than others.

WINCHESTER REPEATING ARMS COMPANY

Mew Haven, Canneclicul
Diwivion of WESTERMN CARTRIDGE COMPANMNY

= —

TRADE MAHRE

"On Guord for America Since 1844"

DAMAGED TUBES ARE PUSHED OUT

NEW TUBES ARE INSERTED

AVIATION ., Detobor, 1943
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“TRE ENTIRE OUTER SURFy

I out of vour engineering knowledpge,
experience, resenrch and skill you are
confemplating a new fighting machine
for Uncle Sam .. .are dreaming up a
gtartling new post-war gutomobile, or
gimolar product, write Hadistor [ivi-
sion, Winchester Hepeating Arma Com-
pany, MNew Haven, Connecticut.
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SOLDERING COMPLETES REPAIR
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Makl',” fﬁe Gradenun LYCOMING FEATURE

At his FINGER TIPS...
an EYE for the EARS of his crewmen

In multiplace aircraft where interchangeability of the crew

is impossible, intercommunication links each separate mem-
ber into a single, inseparable unit. Thus each man’s duty is

1 2 3 coordinated with that of every other member. It's the TEAM- INTER-CALL SIGNAL BOX
THE 3#? THE fﬂgfﬁycra‘? SAYS -"¢0 AHEADJ "Wﬂr YOU'RE ON YOUR OWN. WORK that counts. Standair's Inter-call Signal Unit is a vital MADE BY STANDAIR
part of the communication system in modern observation A.AF. Drawing No. 43412392
Na. 4 of a series shetehed from life by Clayion Knight and bommbaroircralt. The rad EVE says GET ON the inter-call Standord Aircraft No. SA-2920-B
system, enabling the operator fo give instructions and re- Weight 5 oz. Overall length 3", width 134",

depth 234". Write or wire for engineering

ports to any one or all crew members. Standard Aircraft RS
data sheets with detailed specifications,

The power that helps make your first solo @ success is apt Products, Incorporated, are contractors to the U.5.A.A.F., the

to be Lycoming power. This power that carries you through R.A.F., the R.C.AF., and individual airplane manufacturers
primary and advance training is doubly important. It is what
helps build in you the confidence every flyer must have.

“STANDAARD Products—

for this and various aircraft lighting equipment, aircraft Standard for the Industry”

. R S A S .

Every Lycoming must measure up 1o one Chanaard power plant controls, other aircraft products and accessories. STANDAIR
MAKERS OF complete dependability. ~— — g v T — .-
Avco) LYCOMING STANDARD AIRCRAFT PRODUCTS, INC
L ing Model 0:3i. . .
pried T Rorsportt atc it wrn s e AIRCRAFT ENGINES

DAYTON, OHIO

LYCOMING [T -~ THE AVIATION EEIRFDRATIEN,WILLIAMEFUHT.F‘#.
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Porus « Krome

kS}eeds Breakin J-in

1 _T. il

i On an order for 238 Diesel engines of 200 and 300 hp,
Clark Bros. Co., Ine., were able 1o complete testing
of three 1_‘.I'|£_l|l-r.|'i:".'d each n'-rlr.i..'fn;_', r!'ul'l.“. thanks to the
speed  with which full loads eonld  be applied on
PORUS-KROME evlinders. Similar results are obtain-
able in breaking in aircraft and automotive engimes,
thus -'.Imwling [_:-nulun_-linn and savine man-houors.

Breaking-in an internal combustion engine had themselves to the evlinders with very litde
, & alwavs been a tedions, time-consuming task wear and the engine is ready to go to work.
b i : : ; -1 : : : . —_ :
. ~ PRODUCTION ? e' _ hefore engine manufacturers started 1o \bilitv  to resist seuffing i= inherent in
) n“hﬁ':::':lllmﬂ“.rmrl:“ﬁ:::;u : ) 1 PORLS-KROME process their evlinder bores. PORUS-KRROME. Minute, open pores in the
—spring unit, stud, and cross pin. 3 | : : ; = Sty ;
AY :pecial tool needed. Shokeproof Cowl Ordinary evlinders frequently  scuffed unless chrominm serve as reservoirs which hold and
Fastenery ossure fast, easy inatollotion, 5 the engines were “nursed  along™ by vers el ol 1o the evlinder walls  as needed.
e . b | cradually stepping up the loads, adding a means of assuring proper |ul|ri|'atmtl.1
- . ' PORUS-KROME changed all that for Clark This property. plus the natural hardness ol
ks - Vros, Co.. Ine.. when thes :11|u[r|1'l| Lhis Jrro- chrominm. h-l"]l:-‘ reduce wear anid lllll!ll]1|li':-'~
d P — e=s=inz for their diesel engine eylinders. Break- engine life,
 PERFORMANCE ing-in periods have been greatly redueed because For literature giving additional inlormation
_,-—:_;;- Designed to give fighting oircroft the full foads can be applied very soon aflter these about PORUS-KROME. write Van der Horst
i, g optimum in efficiancy | Shakeproof Cowl mgines are placed on test, Rinegs gnickly adapt Corporation of America, Cleveland 11 Olhao.
AVIATION fﬂ:):.{ | DIVISION Fasteners provide positive locking, A IR R T AN '
\ e Y sxcoptional endurance, ond smbody

.

SHAKEP

4 . mony Important extra safely foclures.

OF ine.™ QD) »ORUS = (ROME

AL 21307 e ﬁr(f;{ ceevelerd Designed for quick-action locking, Shake- / % i @ é;??m Z%
F _r_._.-" H

/ oroof Cowl Fostenors ossure fast fisld
Distributor of Shokeproof Products Monufoctured by ILLINOIS TOOL WORKS ﬁlﬂ'ﬂﬂ!ﬂ ond repalr. Eﬂ;ﬂ"_ﬂﬁpilzd'
2501 Neorth Keeler Avenuea, Chicage 39, lllinols speeds replocemen! of demege

CLEVELAND, O.
Plants at Chicage and Elgin, lllinois, In Canada: Canada lllineis Teol, Lid., Torento, Canadn parts and simplifies salvage work. VA N D E R H 0 R S T CG R P 0 R AT I 0 N 0 F A M E R I c OLEAN, N. Y.

LOS ANGELES OFFICE ETROIT OFFICE FOR CANADIAN AIRCRAFT FOR CAMADIAN INDUSTRY AVIATION, (vtouber, 194 1

LHTY Wilshire TI-.:'.-..'L. JERS B arand By [-- [

[ clefley Limited, Canada [Hinests Tools, Led L
Los Anceles 56 Cal. [herrant 2. Mich, 50 Bl Se W, Toronto 177 Front St E., Toronm



"HAL LGWE LL" Work-Benches respond so readily B

to your demands, they're almost like soldiers trained to military
discipline.

Line them up against a wall—they'll do a smart "right dress” for
you—in a long, straight row. Then, if the need arises, they can be
readily formed into small formations to handle special assignments.
They have a military bearing too—they stand straight, they're
firm and rigid—and they don't wiggle, bend or slouch. They'll
serve long and well wherever they're needed. Why not put them
to work for you? The "Hallowell" Shop Equipment Catalog will
tell you how. Send for it today.

HALL(WELL
"HALLOWELL"”
TOTE BOX TRUCKS

For transporting oily turnings
te "Whizzer.” By using these
specially designed tote box
trucks, in ploce of old fash-
ioned methods, you con sove

Fig. 1969 “"Haollowell™
Wand Waork-Bench with
Back Board and Tie Bar
Shipped Knocked Down,

Since steel has gone lo war,
wood is "taking over” in many instances, You'll
find “Hallowell" Wood Work-Benches pinch
hitting for the ~rar-restricted steel benches.
Write for Bulletin 577 showing full line.

almost 100% of cutting il
formerly wosted—save time
ond labor too.

STEEL CO.

Over 40 Years in Business

STANDARD PRESSED

JENKINTOWN, PEMMNA., BOX 566 + BRANCHES: BOSTOMN * DETROIT » INDIAMAPOLIS * CHICAGO -~ ST. LOUIS » SAN FRANCISO

AVIATION. Doeroher, 1943
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The navigator's job is heavy with respon-
sibilities. His is the task to put the ship
over the target . . . and bring it safely
home. Wire, too, plays an important part in
getting the plane there and back.

Bombing crews and fichter pilots rely on
the miles of wire which thread every plane.
Wire for the “inter com,” for landing and
signalling lights, wire that relays the con-
dition of engines and fuel. That is why

A“TO'HTE WIRE"CABLE

N ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE 15 PRODUCING A LONG LIST OF ITEMS FOR AMERICA'S ARMED FORCES ON LAND, SEA AND IN THE AIR

ANVIATION, O

BACK THE ATTACK—WITH WAR BONDS

Dependability is a “must” in every type of
wire and cable manufactured by Auto-Lite
to meet the rigid demands of this exacting

industry.

You can get complete details — in Form
No. 838 covering Low Tension Cable; in
Form No. C-503 covering Steelductor Cable,
the High Tension Wire now used in the ma-
jority of America's fighting and bombing
planes. We'd appreciate your making sure
these valuable bulletins are in your file.

THE ELECTRIC AUTO-LITE COMPANY
SARNIA, ONT.  Wire Divides  PORT HURON, MICH.

i



W HEN AIRCRAFT ENGINES are being shipped, or heidle in stor- Stop Rust B has a top neteh lubricating o1l base, It is a pret-
i, I_]n-:-.' are :ﬂ:hju-rr [y A [n---uiLH' |1|.;:|:1+i_'|.. r“w}“ }:_'n*l “aeul erential u.-rrirugd;wm that covers and ]:|'n1r-|-|.-|:||+*I.-i|.=-l:|r]':1|'ﬂ.¢:.
j11||i51*=:lin1r|:" Fuel residues left over from test runs ferm 1'4:|Jr:|||l|‘lr'l_x, [t won't drain oft for r|||:|r|lh-:..-lgl_1..-'. |ml as llmu;
highly active acids that can corrode |1'1-l-rth‘.r}'1imh~1' walls, as the engine is idle. It neatralizes aculs, keeps water away

beartngs and other internal parts, from metal surfaces. [t effectively

pretends rust anid corrosion!
[';u'u"l.ﬁ.il}lT||E--il11'11.1.|n'r|lhn*x'hl'=lhr'_::|r1 E“GI"ES GET 1'n1r'||l'il1ir'-!ilt"f|-r:JL.“:“IU‘h][ll.-l];]l':!'-l'*
L .-é|"|i[?r aircrafl 1't!;_£i||1'r1 to all ir;l:t'il-éut- no residue that could harm r]l:_{imf-

the globe. Immediately they sent out ACID INDIGESTION when put back into service. In fact,

an urgent call for a preventive that

';'-uu|||- *I'_."_.n'r'."fr'r'."} :-ru|- COrroston and Taol

e Nt rust r;ul-uul Fin ;Illl'l'llull Col-

America s armed lorees came tace 1o

engines can be used immediatels
without Hushine, The residue actually

im]nru'-.---i the lubricating ilil—:_‘i'l.'r“-'-

den=ation. Thev ot what thev wanted. 1t a "llr'f':lL.-iII"1]II;t|iE\.

Union Oil Company’s answer was= Stop Rust Bowhich can de- S0 1f you ship atrerall engines or other equipment that re-
liver a motor in “factory-perfect” condition anywhere in the quires internal protection against rust and corrosion, get in
world, It meets specification AN-VV-C-576b and is being touch with Union Oil Company by phone, wire, or letter.
:||=4'.] '1||; |_1:'-__'r_' L['II_.'I_IHiIi_r"- by the _1_I'|!|1|"|] |1r|r'1'r"_-'~ IHII:L"..'. :":[|1|i H!J-=|; “ el ]:H"."-II:[I[IHI'LJ 1n -'T:-"r-:_.'_il.“i.rt'l Ijii!'l'i‘l.‘r Or i]l ||'-||!"'\--|

UNION OIL COMPANY OF CALIFORNIA

.5 AMNLCELES

PORTLAND « SEATTLE - HONDLULU « SAN FRAMCISCO - NEW YOHRK «- JUNEAU « BALBDA - YARNCOUVER
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IN WAR OR PEACE
YOU CAN DEPEND ON
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One of the outstanding features of Louis
Allis Direct Current motors is their smooth,

dependable, trouble-free commutation.

Larger commutator with a greater number of
better insulated commutator bars—precision
built and machined — reduces to minimum

voltage increments between bars.

Over size rigid brush holders
flour-grained carbon brushes
—double insulated holder
studs — assure smooth sliding

non-sparking commutation.

COMMUTATION

These rugged heavily reinforced cast-iron
and steel constructed motors are built to
cooly deliver a constant flow of dependable

power on the toughest jobs.

Available in a wide range of both electrical
and mechanical modifications — a size and

type for every industrial requirement.

On your very next D.C. mo-

tor requirement specify by

name — LOUIS ALLIS D.C.

MOTOR — it's the motor to
depend upon!

A copy of descriptive bulletin No. 507-C will be sent upon request,

THE LOUIS ALLIS CO.,

MILWAUKEE 7, WIS.

Twelve of the Klixon Circuit Breakers installed in the F leetwings BT-12 Trainer
frFet Ehf.'""ff irrl rprl'i.:\l .I'lf.l]'-ll"!

_—

Phistas Canirtesy of Fleetwings, Ny, of haiser Cargo, Tne,

Pilots get the feel of Spencer Circuit Breakers
in the early davs of training. For, there, on the
panel board of many basic trainers is a row of
Spencer Breakers. .. the same type of breakers
that are used on bhombers, hizhters, interceptors,
torpedo planes and others. Pilots know what these

breakers are for. Tln-}' know the fnf:-lprm'r.f|rrull.'1.'-

tion from overloaded wiri ng or short cirenits these

K

breakers ;_:iu: soers lu'uh-q:linn without

¥
L

FEEE] =akl EIE

I'.llli:'-ﬂllﬂt‘: t]'i[il-l_'llltt'-'r . 4w .‘lﬂé'li}-ﬂi"!'..l]lg ]‘IUF[IITIIIEIIIEU at

all altitudes . .. |:Ill:=. the im]mrt;mt convenience of

being able to reestablish eirenits by merely push-
ing a button or switch.

It's a good beginning for pilots to learn the
advantages of Klixon Circuit Breakers, And it's
a good beginning when designers start putting
these breakers in planes . .. a beginning of better

cireuit Furfurmum:p.

SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASSACHUSETTS

AVIATION, October, 1943
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contributiopn fow year as Conso
Hﬂ'l'ldj"g of "

lidatey:
a clegra, Public urld'trl

ﬂ'hl"iﬂﬁﬂﬂ' Hﬂﬂgmphr

o

the necessity of . waging and winning
a global war. Tomorrow — in a world
shrunk still smaller because of even
swifter long-range planes to come —
we and all other nations must some-
how contrive to get along together as
neighbors.

Air power — for peace

There are bewildering problems
ahead. Bur one thing is certain. The
plane — by accelerating the inter-
change of men, mail, merchandise,
ideas, culture, and beliefs — will help

QUICK FACTS FOR AIR-MINDED READERS

Consolidated Vuliee designed and perfected the long-range
Liberator bomber — was the Arst o turn our mulu-ton bombers
in volume production on a moving assembly line.

Bacouse teamwork means more bombers ond on sarlier vie-
tory, the Consclidated-designed Liberator is alse being pro-
duted by Ford, Douglas, and North American.

m

Liberators and Catalinas have helped o provide a “complete
shure-to-shore air cover” spanning the Atlantic as protection for
convoys against Nazi submarines, according to joint statement
by British Admiralty and Air Ministry.

All trausport planes, includiug the Liberator Express, are Being

caquipped to carry stavdard siretchers for the evacwation af

i : ter understand- . : . .
o hrmg abourt a Brca painpded, according lo the Office of War Information,

ing between the peoples of the earth.

And without understanding, there
can be no lasting peace.

Te protect Avstralio’s 11,000-mile coastiine, the Royal Aus-
traliean Air Force choses Cotalinas as ships thet con regord
"il‘llnlfﬂl'fi- of 2000 miles or more o3 rouvtine. Catelinos can
— remain in the air for thirty hours and can reach Australio’s
remotest bases and return without refueling,” edcording to
the Cammonwealth of Australic Department of Information.

e - - '.-L " .
R A .ﬂ-j \ ' Ar the end of 1943, the Unired Staves wifl bave .:F-a-:.-l:_hlh‘i airs
-E{;;“ """"7{2_ (E . 0 poris, each with paved runwways of 33N feet or more. I'isis com-
i{l,_ i il .;__.:I-:"a a Paires itk less phan 1M such aivports in 19490,
|||L () _:-hijj.. :‘.'__-‘g_. *—'_"l; |
| '«,tlﬂ | ||‘ l 'y There are 11 Consolidated Vuliee planis in the United Stares.
S L N If these 11 plans could be put under a single roof, they would
™ 1'.:_;_']"""-:;- : occupy a building 3 miles long and 5 iy blocks wide.

iOrihographle projeritn, critrrsl on | il |

IFI A plane recently fAewr the 1400 air
~ : miles from London f¢ Mescow on a

= il — - : : e o special mission in the mormiug, return:

- _ : : - -T“'# -';.JH m“::r";;r ing that same afternven. Top speed:

J— = e - L . In r'|'. ﬂ.“E‘ | ' r

; ; - ific atell d nEin San 4000 M.P.H.
. " i S his Alaskan Eskimo A 23-hour flightfrom The Pacifi pend a meciingin sa .
This Soviet worker It's -”1- hn“"i.: H:Imf I,::,;;::i;.:ifh:ﬂ:: };'-':-:. m.'a: Fairbranky= Boston will put you where this Fips h'itlnfall. Francisca on shon
In “h“lt;kfé"lﬂﬁﬁ:i City to this Chinese in Calcurta, India, is 13 hn;ﬂt_!;y_-m_t time ]nhllj:rn“:l-‘ﬂllsc o shis B i Yl MIIE?&-?:: nime ?
IVES DY = ' . . 41 hours” Aying nme from the Lhicago anr- o e i - cops kL r :
flying time from the student’ s home, out ] . rL. dealer in Saa Paulo, rom Llenver. - p o the Liberator bomber, Likerator Express trans-
Washingrion, D, C, side Chungking. from TE“’,;, Square, po Hrazil. [ = In addition / ’ f
arpork. o

pori plane, and the Coronada and Catalina patrol bombers,
Consalidated Vultee also builds dive bombers, irainers, and
| rarpedo planes, Above: the Valiamt — basic trainer widely
wiesd by the Army, Navy, and Marine Corps.

[0
No man on earth lives more than 60 hours Y |
from your local airport... et bl sl |

Teday's plones, with their tremendous
speed and long flying range, need nol
feflow ofd eitablished irade ropres.

" 4 LOT OF THINGS are different in  geography book he'd learned some-  again — from India and China and The 9400-mile sea voute from Neu
India than they are back home in thing about India's crops and minerals Britain and Durch Harbor and Aus. Tors m-!: ijgbﬁu e dfmf . ;1- Iif:ﬁ I
Altoona,” wrote a 10-yvear old sergeant and untold riches, and the funny way tralia and North Africa — they'll think IR, NI AP WIE KIS 8 (WY 5

% ¢ ; miles. Flying time: 39 bowury ar less
in the U. 5. Air Forces to his mother the people dressed.

in Pennsvlvania.

of the world as they know it really is.

Mot as isolared continents or sep-
arate hemispheres, but a clustering of
nations whose individual welfare, in
the peace to come, will depend upon
the welfare of them i,

The world as it really is
Never before in bis life bhad this
boy travelled bevond Pittsburgh —

sntil be flew to India in a Liberator
bomber,

MNow his letters from overseas — tell-
ing how people talk and work and
live in a strange land he never '
dreamed he'd see — are pemefrating
To him — and hundreds of thou. into the lives and thinking of b

CONSOLIDATED VULTEE AIRCRAFT CORPORATION

San Diego, Colif. =+ Vultee Field, Calif. = Fort Worth, Texos —

., = kwill . 0« W . Mich. “.K. far toke-oM" Amnother bngr Likerator Bomber rolls
e e M e gkt off Consolidared Vultee's moving assembly lines into the

They know it can't be otherwise,

sands of home-town American boys family and friends in the town where when ne spot on earth is more than Allentown, rtﬂ UI‘";:’:-':'*:E -‘:"l':"iﬂ-mf!::ll:hﬂh City, N. C. ;ﬁ;‘:;‘{; ;::L ;::: :E;F.:r p;fpu:tr.ﬂ:ﬂ;r?i ;::Ef E::;a; J;m:'}. ﬁ,:
like him — India was a place “off there he grew up. E? bours' flying time from yosur local Lol e _ | $-engine L._';,.'.-”mf is belping to iransfer the Axis dream
somewhere.” He'd seen it in the news. This is happening all over America  “7PoTH Member, Aircraft War Production Council Of wiclary tWe 5 mighinere.

reels and travelogue films. In his today And when our boys come home In such a world, right now, we face

LIBERATOR (#-engine bomber) — CORONADO, CATALINA, (patrol bombers) — P4Y (onti-submoarine plone) — LIBERATOR EXPRESS

CONSOLIDATED VULTEE AIRCRAFT e B S o e i

R — |

AVIATIONXN, October, 1943
AVIATION, October, 1943



FOR BETTER PRODUCTION
AND MAINTENANCE
OF AIRCRAFT

”~
/

The A. R. Williams Machine Co., Lid.. Toronto, Hamillan and Vancouver, Canada % The Canadian Fairbanks-Morse Co.,
S : Montreal, Canada % Reginald M. Levy, Melbourne, Australia % Morris Black & Matheson, Lid., Aukland, New Zealand
Emilio Staub & Cia, Lid., Sao Paulo and Rio de Janeiro, Brazil, 8. A. %« W. A. Ramsey. Lid.. Honolulu, Hawaii

. T S F—
1 EF E + 5 1 =
i [ . =

TOOLS, INC.' -~ N’

 LOS ANGELES » CALIFORNIA

A\VIATION,

Cdirt olver,

H

can kill giants

* There are some 6,000 fittings in a fﬂllr-t‘l'l]l:’illﬂ
bomber. That makes them a mighty important item.

However, we never have thought for a second
that the war cannot be won without our pl'-‘..‘nthlrl.
There is no idea in our minds that every erippled
plane returning safely to its base comes back simply
because its AFCO Fittings stood up.

But this we do believe: Nowhere are these vital
“AN" tube, pipe and hose fittings produced more
accurately, precisely and carefully than here. New
machinery helps make that possible. Experience 15
another good reason, for many of our skilled workers
have been turning out aircraft parts for years,

When word comes through . .. *American bombers
are over Berlin again™ . .. we know it is the
blockbusters that are hitting hardest at our foes.
But, along with other producers of small parts, we
are glad that our effort has helped to break the

morale of the enemy,

We will leave it up to those whose responsihility
it 18 to build the lllighl} Weapons, We are content Lo

make good fittings.

We know that slingshots, too, can Kill giants.

FITTINGS OF QUALITY FOR PLANES
The Aircraft Fitting Company » 1400 East 30th Street + Cleveland, Ohio

AVIATION, Oectober, 1943
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MEW “Alh"™ TURBE, PIPE
AND HOSE FITTINGS

WAR AND PEACE
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Waldes Truarc presents a significant
advance in retaining rings.

It spreads or contracts without dis-
tortion; always retaining its perfectly
fitting circular contour.

For thrust-load fixing, and shaft and
housing applications, Waldes Truarc
provides distinct advantages over nuts
and bolts or wedges and washers...it
reduces dimension and weight...saves
material...cuts manufacturing time...
simplifies assembly and dis-assembly.

On request, we will gladly furnish
samples and full data for your tests.

Oflclal pholograph, 1. 5B, Army Al Foreen,

Meriam Manometers checking air speed indicators in the Insirument
Inspection Laboratory of the Inspection Section, Wright Field.

HE aircraft industry is one of the largest users of Meriam
Manometers and associated test equipment.

Thevy are extensively employed at Army air fields in the United
States and Possessions for checking and testing aircrati in-
struments; and in industry for testing aircraft engines, fuel and
vacuum pumps, carburetor and other accessories.

In the illustration are shown two Meriam ““8-in-1" Manometers
(A-338). They are direct reading Well Type Manometers, each
with an eight-sided scale selector, permitting the selection of
proper scale for particular aircraft instrument being checked.
They are widely used in both laboratory and field. Ask for
Bulletin 22 on this instrument or Catalog C-10 on general line.

THE MERIAM COMPANY

1953 WEST 112TH STREET S5ince 1911 CLEVELAND 2, OHIO

o e E R 1 A !u — THE INSTRUMENT PEOPLE
WALDES KOH . I ND CITY, N. Y.

,1 \r_l-\.Tllf]:"":, '::II"I'I'I-I||I"|'_| jEvd it
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GLOBE:::: ;I'UBI:S‘

SOCKETYPE"™
CABLE TERMINALS

CHOICE OF CABLE SIZES

—— —_— -

MERCHANTMEN 0XYGEN

Eumg[h with mimimum u.f{:ight—unif{:rmit}r of structure
and characteristics —easy machine-ability—adaptability to a
wide range of needs—these are a few of many advantages

of Globe Steel Tubes that have given them an impurmnt
place in the construction of all types of military equipment,

GLOBE STEEL TUBES CO. » Milwaukee 4, Wisconsin

® Boiler & Pressure Tubes e Stainless Tubes
® Condenser & Heat o (Seamless)
Exchanger Tubes » Gloweld Tubes
® Mechanical Tubing ' (Welded Stainless)
® Stainless Tubes - # Globeiron Tubes
(Seamless) (Seamless Pure Iron)
Carbon — Alloy — Stainless Steels

MOTORCYCLES

- s = - stiihinr (. : i 2 - L . 3
AVIATIOXN, October. 1843 ESTABLISHED ‘ i 'N[-
1922 -
|

LOS ANGELES 11, CALIFORNIA




GG

- L] Y w L 3
Pledged to all-ont aid to America’s fighting forces, NORMA.-
HOFFMANN 7#s devoting~all its resources and its 32 years'
experience to.the production of PRECISION BEARINGS for

‘ NORMA-HOFFMANN BEARINGS EDRFN SThMF{]RD {DHH —FDUHDED 1911

ROLLER and THRUST BEARINGS

—— e e——e e

Army, Navy and.Air.Force units.

BUY WAR BONDS

PRECISION BALL,

o —

e T —
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MANUFACTURERS OF

4'GR over forty years the Fenn Manufacturing Company has been o leader in the
production of Special Parts, Tools and Machines. With the recent tremendous expansion
of the Aircraft Industry, brought about by the war, much of Fenn's Special Parts work has

been for Airplane and Aircraft Engine builders.

It became apparent at the outset of the war that there was a real need for large and
fast production of many kinds of precision- made aircraft parts. The ability to work to

close tolerances and to very exact specifications became an all important factor.

Fenn equipped their plant with many new precision machines to specialize in this kind
of work. Skilled machinists, associated with Fenn for years, quickly odapted themselves to

this exacting production.

The volume of this work exceeded all expectations. For many months it haos needed
a plant of its own. And now it has it — Fenn Aircraft Division. This plant, located in New

Britain, Connecticut, will specialize in the manufacture of aircroft subassemblies and parts;

airplane motor parts and aircraft motor superchargers.

There is scarcely any limit to the diversity of parts that con now be made by Fenn Air-
craft. A capable staff of engineers and designers working in direct cooperation with
plane and engine builders, assures for the industry, now and after the wor, o dependaoble

source for sub -contract work.

@ NEW BRITAIN
It CONNECTICUT

DIVISION OF FENN MANUFACTURING COMPANY

AVIATIOXN, October, 1043

AIRCRAFT SUBASSEMBLIES AND PARTS
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The production
of Cherry Blind
Rivets in August was five times greater than
in August a year ago. In that time, the average
price has dropped to 's of its original level.

This means that you can now use Cherry
Rivets to solve more design and production

problems. The positive mechanical action
_of the Cherry Rivet which has proved itself

e =15 Prevmeolic Gun .. $80.00 » G-10 Hond Operated Gun . . $16.60

T Pulling heads ext ded.
_ 4 \ q:_'"____[ —————— uiling heodt exlra or neede

GET COMPLETE STORY =S _
Hondbook A-43 tells how to use . . )
Cherry Rivets in blind or hard-te-get- l f =\ -:'nu'HEEI_lT.

B=

wets
1

at structures. Mew price list olso
avoiloble. Address Department A-110

Cherry Rivet Company, 231 Winston \
Street, Los Angeles 13, Californio.

i)

N

CHERRY RIVET
N

PRICES ARE WAY DOWN

P &
PRODUCTION WAY UP

to the aircraft builders and the field crews

of our armed forces can now save time and
money in an even wider range of uses.
Orders have increased faster than produc-
tion, resulting in a large undelivered backlog,
In spite of this, scheduling now permits partial
delivery on new high priority orders within
30 days. Immediate delivery on emergency
orders. Immediate delivery on tools.

CHERRY RIVETS, THEIR MAMUFACTURE AND APPLICATION
ARE COVERED 8Y U, 5 PATENTS ISSUED AND FENDING.

Cherry Rivet

i 'II.E\.rlllll;]:'\l_ l.ll"-ul‘n'l_l :.!,"1.|;
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W'.Hi;un Tell's achievement with ar-
row and apple was good enough tor
his tumne, But r“:“.!:l_lllf‘- aerial marks-
men are writing a brand new history
of accuracy. Hitting an ;L|'-||]:' at 100U
PaLCes 5 f__’H'ih:l, hut ]HiHiI‘-j_: d  pPowel
house from five miles up 15 better vet.

Important factors in the almost 1n-
credible accuracy of American bomb-
ing are the manufacturers of electrical
and navieational instruments. | hese
manufacturers are producing  instru-

ments of exceptional precision. The
Boes-made Astro {_-ILJE1:I||11'I:"=?- tor celes-
tial IE:I‘=1._'._’.'lLiH:II., shown at ]L‘ft_. 15
'_‘_nnql -:"-.,.'!_['ll;?lv_ :"-:-1:_ Lo, AT i}'it' bomb
relense :él‘l.'it{]ll:'.-, the L1EHI|['|H:-:-'~ ’."'H.*."ln;-
ing Sight, and the electrical indicatung
instruments  that -_‘nLH]H'h-c' uUr  pro-
duction tor Victorv. While all of them
re noaw 4-|n;“-|:+'.':'1| at the business of
destruction. it is omforting to refect
that thev will some 1E;l_1-' serve the Hl‘._\'-
wavs of 4 world :I.:;_";II-TI At peace,

e "ﬁf‘/?fB OE s ., ﬂﬂyf’ﬁﬂ, (reo.

MANUFACTURERS OF ELECTRICAL AND NAVIGATIONAL INSTRUMENTS FOR AfRCRALT

LET'S PAY Jlrr: r the

WEAPONS

WERE BUILDING—WITH BONDS!



CLIFFORD MANUFACTURING CO

/%aézczzm of

AIRCRAFT ENGINE

).

ALL-ALUMINUIT ALLOY

PRESTONE RADIRTURS

0IL COOLERS
Aoy i Jotce

of copper unils of the

same size and mz’z}zcy

564 EAST FIRST STREET, BOSTON

% THE WEIGHT

Producers of HYDRON Metallic Bellows and bellows assemblies for all types

of aircraft controls and instruments

AVIATION,

Detobher,
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The Plywood Airplane

1S a

1EGO-BONDED Airplane

L=
.-t .

ie modern plywood plane,
r.[:urh as the De Havilland Mos-
quito pictured here, resulted di-
rectly from the introduction of
Teco Resin Film in 1935, Use of
this pioneer synthetic resin adhe-

sive first enabled woodworkers to
make weather-proof, fungus-proof,

Tego Resin Film

Teco Resin lﬂm a phr nnl formalde-
hyde tyvpe resin in sheet form lor hot
pressing, has been, since its mtrodue-
tion in 1935, the standard for highest
quality, completely waterproof, hdrd
"l-'lu'”l'l'll. 'I'll"l"n'i{““'I

Its advantages include unquestioned
durability and strength of bond, uni-
Inrmn} of hprf-afl cleanliness and pre-
cision of operation, absence of glue
water, freedom from surface pmlelr.h
tion, and s Jrzui of output.

]n[]m. Teco Besin Film can add to
thesze |:|1.=|m1u:h. a length. diversitv and
severity of service unapproached by any
other comparable plywood adhesive.

A0 B DN i D

THLE LUMI’LETP RESIN HOHDIN!’:

hoil-proof aireraft plywood. TEGO
also solved the problem of
producing highest quality aircraft
plywood in large quantities quickly.

Today, as for many years past,
Teco-bonded plywood is the ac-
cepted standard for aeronautical
plywood meeting the rigid require-

The Uformites

Urormite 430 is a urea formaldehvide
resin adhesive in liquid form. [t has ex-
e nulf r| Tl":f mh anlages of resin adhe=1ves
to lower cast fields and is curre ntly find-
ing widespread use in vital war and
essential civilian applications.

Urorsmite 500 is a similar resin sup-
lied as a dry, water dispersible, powder.
'[ FORMITE 130 and 500 are used lor both
hot and cold-se !_[lnp_, work.

U'rorMiTE CB-551. a cold bonding
ready-to-use urea formaldehyde resin with
idl&h 51, l"} easy o use, f_!l\.f- EIH-THL- t;l]:‘
superior 1o older cold-setting  glues.
[ﬂItl]lhl s fully with AN-G-8, 52-(; 1| anid

other aircraft and marine specifications.

ENCIU S P ROBUCGTS
& CHEMICAL COMPANY

WASHINGTON SQUARE, PHILADELPHIA,

LINE AT WORK

ments of the U, S. Army and Navy

Specifications. No other resin ad-
hesive can match the long record
of outstanding performance which
Teco has demonstrated. In the
construction of practically every
plvwood plane Teco-honded ply-
wood iz widely employed.

The Amberlites

The AMBERLITES are phennl fnrnmlll{
hvde tvpe resin adhesives, supplied in
||rmqir-r or |1|:|I;lll.| form. Each AMBERLITE
is designed -;mnﬁmlh for use in hot
pressing several Lypes of :h uuur]

AuperLite PR-51 — DFPA approved
adhesive, in dry powder Iurm for use
in EXT ply wond,

AmserLITE PR-14 — This resin adhe-
sive, '-rLI;[:li lied in powder form, is widely

employed in the manufacture of aero-
n.J:lIH[ﬂl .mll marine plywood, and for
molded, "rubber bag.” plywood.

AMperLiTE PR- 'J-ﬂ—."l hqlml type ad-
hesive for impregnating, compregnating

1}1} wooil.
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Delco-Remy
Aircraft Electrical Equipment

In free skies where no enemy comes diving out of the sun, boys who
now pilot fighter planes will find new meaning, new joy in flying.
Their ships will incorporate safety equipment and engineering

features developed in the laboratory of war. § Delco-Remy aircraft
today serving on bombers and pursuit

electrical equipment is
planes. It will be adapted in peace to commercial plane require-

ments, while the technical knowledge gained in wartime assign-
ments will be applied to improving Delco-Remy starting, lighting
and ignition for light planes. ¥ More than half of Delco-Remy’s

facilities are now engaged in manufacturing aircraft electrical units,

precision parts and products for the aircraft industry.

W

i

i
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POTTSTOWN = PENNSYLVANIA = U, 5. A,

THE last fronuer of the vast Northlands has
been opened. Civilizaton and Man’s inge-
nuity are spreading their wings to the far
reaches of these rugged lands of Canada and
Alaska. The Wild is being tamed.

The men and women of Jacobs are very
proud of the part their products have played
in this pioneering. For a decade, planes
powered by Jacobs have been carrying men
and supplies into the “Bush Country,” help-
ing to open it. The Alcan Highway—that greart
achievement of modern engineering and
human energy—has recently been completed,

“TAMING THE WILD"""

and Jacobs-powered planes carried in much of
the equipment and supplies for its construction,

Today, military needs swallow all aircraft
production, and Jacobs® outpur, multuplied
many times, is powering the majority of the
Bomber Pilot Trainers of the huge U. S.
Army Air Forces' training program and
Canada's Commonwealth Air Training Plan,
After Victory is won, however, airplanes will
make the rich resources of the Northwest avail-
able for the civilized progress of the World,
and Jacobs Engines, with new efficiency and
new economy, will be ready to blaze the way.

Over-all dimensions: 24" x 304" x 14",
The Quickwork Model 06 Rotary Shear
bolts to any bench or mohile worktable.
Deep 18" throat makes it possible to

handle wide sheets.

i
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The Aviation Industry Is Served by Whiting Corporation with Cranes « Machines » and
Matched Maintenance and Handling Equipment
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ROTARY SHEAR

Here is a fast, accurate tool for trimming light sheets up to 16-gauge
mild steel. Light-weight and operated by hand, this machine 1s readily in-
stalled and ready for operation by simply mounting to bench or mohile
unit for portable use.

In design, this Model 06 has many distinct advantages. It incorporates
the unique Quickwork shearing principle used in the large power operated
Quickwork Rotary Shears. In spite of the fact that it has inclined plane
cutter shafts, there are no projections beyvond the upper cutter., Even the
stripper may be removed to facilitate close work or for cutting on short
radii. Deep throat, 18 in., permits handling of large sheets.

Power Equipment—Special Attachments—Information on spe-
cial attachments or power equipment for use with the Model 06 is avail-
able on request.

- p—

-WHITING DIVISION |

#

!

'.." -;",., & :-'i: 1
PORATION
\ 15623 LATHROP AVENUE, HARVEY, ILL.
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A NEW SELF-SEALING COUPLING

HYDRAULIC AIRCRAFT UNITS

FOR

A disconnecting, self-sealing
coupling thart really works. One prom-
inent aircraft manufacturer writes that
he has "found that this coupling is of
much sturdier construction and more
fool-proof design than present equip-
ment, The American Screw Products
coupling has consistently withstood
2500 p.s.i. with only finger-tightening,
A sample coupling purposely crush-
tightened with a long-handled wrench
did not leak upon disconnection, or re-
assembly. The hydraulics section of
Engineering has granted unqualified ap-
proval of this coupling.”

70

These features are important: Heav-
ier construcrion of the high-strength
aluminum body prevents distorcion

under very severe handling conditions;_

jamming of spring-loaded shut-off ‘l.-".'il"!.'l?-
is prevented. Light weight cast phenolic

Nt/

poppets are positive-sealing in action.
Springs are made of finest heat-treated
steel. Synthetic gasket provides leak-
prﬂmf connection when ::nuplr:r.:l for
service. Available with AC or AN
threads. Write for full derailsand prices.

7000 AVALON BOULEVARD » LOS ANGELES » CALIFORNIA
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