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MODEL
KITS

MISS STRATOSPHERE

sppreved By

g Lot

Exact Y2-in. scale
model kit of Col.

»Chamberlain’s
/= high altitude ship,
introducing a new
type of construc-
tion using wood
Veneer.

60c plus 10c postage

MONOCOUPE 90A

Exact outlinescale model of amuch-liked
two-place sport plane. Very stable flier.

30 in. wingspan. 50c plus 10c postage
8

A5

i ARROW
, SPORT
= V-8

Authentic detail model of an outstanding
Ford V-B powered sport plane. 30 in.
wingspan. 50c plus 10c postage

=

, s rm—— T

. . . to fit the Skill
of Every Builder!

Gas-powered models . . . models such as
the Stinson Reliant SR7A shown above and
other super-detailed models that present
the highest development in scale model

building . . . large flying and detail scale
models of today's outstanding planes
sponsored by noted aviators . . . all the

way down to clever small fighters that any
boy can build! Ship models, too ... from
the big 27-inch windjammer LINGARD,
the MAYFLOWER, the GREAT REPUBLIC
and on down to a wheole line of small
10c and 25c¢ models.

Sensational new designs are constantly
being added—and every model builder
needs the latest MEGOW catalog to keep
up-to-date. Several outstanding new models
are shown here. See them at your dealer's
—or select and order from this page. Any
model shown here will be sent upon receipt
of price with postage. The new MEGOW
52-page catalog—a picture-guide to all the
well-known planes, will also be sent for
Sc postage.

SHIP MODELS

MODEL SPEED BOAT

Balsa construction —light, fast, easy to
build. Kit contains clockmechanism with
motor and propellerin onecomplete unit,
capable of 800 feet, or five toseven min-
ute, drivae, $1.95 plus 15c postage
With elec. outhoard motor less batteries,
$4.95 plus 15c postage.

See the New
MEGOW SCALE MODEL
0-Gauge
FREIGHT CARS

at your Dealer's $2 to $3.50 e

MAYFLOWER
Close reproduction of
tha famous Pilgrim
ship, Length 17}
in, Printed deck-piece
construction,

Carved Hull,

Megow's also produce a very
extensive line of kits for ship
and boat model builders.
Authentic models—wind-
jammers, schooners, yachts
and liners. Many models of
deep historical interest—the
BOUNTY, CONSTITUTION,
MAYFLOWER, GHREAT
REPUBLIC, LINGARD, SETH
PARKER, SANTA MARIA,
QUEENMARY, NORMANDIE,
REX, Battleship NEW YORK,
Aircrait Carrier LEXINGTON.
Prices from 10c fo $6.00,

Scripps-Howard
JUNIOR AVIATION NATIONAL CONTEST
Now Going on—Closes March 31, 1938

Any boy or girl may enter. Cash Prizes. Write nearest
Scripps-Howard newspaper or to us for full details.

MeGOW'’S

Please send me

MISS STRATOSPHERE
LIMONOCOUPE 90A

ARROW SPORT V-8

MODEL SPEED BOAT

STINSON RELIANT SR7A []QUAKER FLASH
AERO.

“| GULFHAWK
(I MAYFLOWER

ig encl

$3.00, Add 15c post.

] Reg. [J Carved Hull

|

Money Order for $

plus 20c postage

STINSON RELIANT SR7A
34 in. scale model. Highest
development in scale model
building ever olfered. $3.25

Outstanding
among all gas-
powered mod- g,
ols. Uses any %
modelairplane
motor. Large, .2
but folds to
carry in car.
3Y in. rubber
wheels. Wingspan 87 in., Length 47 in.

AERONCA K

50¢ Vil
plus 10c postage |

AnewdevelopmentofthefamousAeronca
C3. In place of old wire bracing, wing
struts are now used. 30 in. wingspan.

GULFHAWK
Apsraved By

50c
plus 10c postage

An easy-to-build model kit of the famous

Grumman, duplicating the latest navy

fighting flane, plus new features by
ajor Williama,

10c¢

See the

NEW ARROW
Ready- To-Fly
R.O. G,

Airplanes

At Your Dealer's Only
Look for this Counter
Display Box!
METAL PARTS for
Airplanes and Boats

Megow dealers are now carrying com-
plete stocks of Metal Parts indexed on
the front of this new Counter Cabinet
for your easy selection. Parts usually hard
to get, in various sizes and kinds.

USE THIS COUPON!

Dept. AT. Howard and Oxford Streets, Philadelphia, Pa.

or 217 N. Desplaines Street, Chicago, Il
Aer-0-Kite—Sheffield, England

American Products, Tienen-Tirlomont, Belg. Eskader, Stockholm, Sweden

Name

Address

State

City




® Overcoming obstacles on the path to success is something like “bust-

ing’ bronchos. A man has to have nerve, determination, and cour-

age. Above all, he must know how! And this is truer today than ever

before. ® |. C. S. can't supply the first three qualities. But it can—and
will—provide the knowledge and training needed to get ahead! e
You may be one of those fortunate few already prepared to step into
a really big job. If not, I. C. S. is literally “at your service.” Mail the

coupon below—it may be your passport to a more abundant futurel

INTERNATIONAL CORRESPONDENTCE SCHOOLS

BOX 4933-C, SCRANTON, PENNA,

%  Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,”
and full particulars about the subject before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES

[ Architect O Welding, Electric and Gas [ Bridge Engineer O Mechanical Engineer
O-Architectural Draftaman O Reading Shop Rlueprints 0 Bridge and Building Foreman 11“' al Draftamnn
] Building Eatimating 1 Muchiniaf [ Toalmaker 0 Highway Engincer iny
[ Contractor and Builder O Patternmaker [ Foundry Priction O Civil Eogineer E X ctric Engineer
O Btructural Draftsman 0 Sheet Motal Worker [ Bollermaker [ Surveying and Mapping
O Structural Engineer O Plumbing [ Bteam hllmg O B, R. Locomotives O Chemiatry £ Pharmaay
O Eloctrical Engincer < ot [0 Heating O Ventilation O R. R. Bection Foreman 0O Cotton Manufacturing
O Eloctric Lighting O Electrician O Pipefitter O Tinamith O R, R, Bignalmen O Woolen Muanoiacturing
L] Telegraph Enginser E O Air Conditioning [0 Air Brakea [0 Train Operation O Agriculture
[ Telephons Waork O Radio O Automaobils Mechanio O Dicsel Engines O Fruit Growing
] Refrigeration O Coal Mining [ Navigation O Aviation Engines O Poultry Farming
BUSINESS TRAINING COURSES
O Busineas Manngement 0 Bookkeening O] Business Correspondence (1 High School Subiects
O Industrial Mansgement O Becretarinl Work o ernournvIu and Typing [ College Propuratory
0 Traffic Management O Bpanish [ Franch 0 Civil Service [ Firat Year College Bubjects
O Accountaney 0 Advertising [ Mail Lnrmr O Dlusteating
[.Coat Accountant [ Balesmnnalkin O Railway Mail Clerk O Cartooning :
0 'C, P. Accountant O Complete Commereial O Grade Hehuool Subjeota O Lettesing Bhow Cards [ Signa
DOMESTIC SCIENCE COURSES
[ Profesaional Dressmaking and Deaigning 1 Tea Room and Cal in M t, Catering
0 Home Dressmaking O Advanoed Dressmaking O Millinery O Fooda and Cookery
Name y L T Nty ey e Address
(997 Lot reret State... Present Position...

."I you rr.sf.-ic in Cmrmf{: _w-m.f this coupon to the Imternational Correspondence ‘5dmnfs tmmdlrm I:mr!:d 1{0:.‘"1‘0;', Conada

" Please mention AIR TRAILS when answering advertisements.
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STUDENT NOW
TEACHES AVIATION

“Your (ourse cerfalnly has
been of great asslstance to
me In teaching the boys in
my eclazs the fundamentals
of aeronautics.* . J, C.
HELBIG, JR., Aszslst. Edu-
catlonal Advisor, Co. 1381,
S:mn NP-8-VA, Hoselyn,
(5

keep a real job in this fascinating, fast-growing industry.

training and what it has done for others.

I Teach You QUICKLY=at
Home in Your Spare Time

You don't need to give up your present job—don't need to leave
home, to get your training in Aviation. I've made it easy for
vou. I've put my own twenty years of experience—five years
of instructing in the Nayy—all into my thorough, quickly mas-
tered home study Course.

'No Previous Experience Needed

You don't need a high school education—don't have to know any-
thing about planes or engines to learn the ground work of
Aviation with my Course. Everything i1s clearly explained—
illustrated by hundreds of pictures, drawings and charts—simple
and easy to understand.

You Have Many Types of Jobs
to Choose From

You have over 40 different types of jobs to choose from once
you have the necessary traimng., You get all the information
you need to pass the Government's writtéen examination for
Mechanic's or Pilot's Licenses, in a few short months. If you
want to learn to fly, I can probably save yon more than the
cost of my Course on your flight instruction at a good airport
near your home,
Aviation is Growing Fast

Don’t wait and let the other fellows get ahead of youn. Think
about your own future. Get the FACTS. Mail the coupon on
the right today—right now—while vou're thinking about it. I'll
send you my big new FREE Book—packed with interesting facts
about your opportunities in Aviation. Do it NOW.

WALTER HINTON, President, Dept. A3S

Aviation Institute of America, Inc.
115 Connecticut Avenue, Washington, D. C.

Train at Home—Get on

AVIATION’S

MANY MAKE $40,
$60, $75 A WEEK

Let Me Show You How to Get
Into This Fast Growing Industry

My up-to-date home study Course gives you the ground work you need to get and
A number of my gradu-
ates, who didn’t know a thing about Aviation before they enrolled, are holding down
fine jobs right now—in the air and on the ground. Get the facts about my practical
Mail coupon now,

PAYROLL!

Walter Hinton

Trail blazer, pioneer, ex-
plorer, author, instruc-
tar, AVIATOR, The
first man to pilot o
plane across the Atlan-
tie, the famous NCO-4,
nni the first to fly from
North to South America.
The man who wag a
crack {flying instructor
for the Navy during the
War; who toduy is
training far-slighted men
for Aviation. Hinton
i ready to train you
at home in your spare
time, Send for his Free
Book—TODAY,

AIRPLANE
FLIGHT
INCLUDED

“Giveherthegun !
You're off ! As soon
as you complete my
Course, I arrange n
flight for you at an
nceredited air field,
It doesn’t cost you
a penny extra, It is
my graduation pres-

FREE

BOOK onAVIATION

Walter Hinton, President
Aviation Inslitule of America, Inc.

Dept. A3S
1115 Connecticut Avenue, Washington, D. C.

nd | “Wings of
Opportunity,” I want to know more about my opportunities

Please send me a Free copy of wour book,

in Aviation, and your tested method of
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Please mention AIR TRAILS when answering advertisements.
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SUMMARY

- OF
4 AVIATION NEWS

The constant-speed propeller which has so im-
proved aircraft performances is the culmination
of years of experience and engineering effort.

TRANSPORTATION

HE value of aeronautical products exported from the

United States between January lst and August 31st

in 1937 amounted to $24.269,243 whiclh represents a
gain of about 75% over the same period in 1936. During
the first six months of 1937 aviation transport registered
a gain of 42,594 passengers over the 421,519 carried in
the first six months of 1936.

Schedules of the Chinese air services, including the link
hetween Hong Kong and Chungking, were recently re-
stored since the suspension brought about by the war in
China. Schedules will be maintained twice weekly with
Chinese planes connecting with the Clippers at Hong
Kong. Many American pilots who resigned from these
lines some time ago are now back flying” Douglas trans-
ports. This means that Nanking is now connected by air,
by a roundabout method, with Hong Kong and the trans-
pacific air line to the United States.

United States-Bermuda flying operations have now
shifted from New York to Baltimore for the winter
months.  Planes of the Pan American line and Tmperial
Airways will return to the Port Washington base in the
spring. The Baltimore base is located in a sheltered har-
bor where the Patapsco River empties into Chesapeake

Jay. Both lines expect to use the

He explained that the compression effect of high speed
makes it impractical to attempt to build special planes to
overcome this obstacle.

Major Al Williams, aviation expert and speed flier,
declares that much of the ballyhoo connected with one-
wheel or partially retracted landing gear landings is often
misplaced dramatics. He recently pointed out that a pilot
who can nurse an ailing engine—or a transport with one
engine cut out—down to a safe landing deserves much
more credit,

The Glenn L. Martin Co. has just started work on a
new giant ocean airliner which will dwarf all Clipper
ships. It will have a wing spread of 188 feet and will
carry 100 passengers by day and 60 by night. It will be
able to fly the Pacific in a single hop or make a round-
trip, nonstop flight to Europe. The same company has
built a giant flying boat for Russia.

Owing to the fact that proposed transport planes will
require longer landing strips, many key cities in the pres-
ent air-line services may have to face curtailed services
until they can enlarge their fields. Washington, Chicago,
Kansas City, Denver and Los Angeles will have to
lengthen their runways next spring when a number of
new 40-passenger planes will be put into service.

The giant flying boat Lienten-

Baltimore base next year when

ant de Maissean Paris has com-

they inaugurate their “southern
route”’ through the Azores. But
New York will be used as a ter-
minus for the “great circle”
route used during the summer
months.

Major Albert W. Stevens,
stratosphere explorer, recently
stated that 480 m.p.h. was abso-
lute tops in airplane speed, as
far as pay loads are concerned,

30 Years Ago

The Aerial Bxperiment Associntion moves from
Baddeek, Nova Seotia—where it has been sinee
spongorcd by Mrs. Alesander Graham Bell in
1907—to Flummondsport, N. Y, The Curtiss
engine factory being located here made it con-
venient for experiments to be carricd out com-
hining the gliders and engine installation for
powersd flight over the ice of Lake Keuka.

Thiz famous assoeiation contnined among its
distinguished members such noted aeronautical
pioneers as: Baldwin, c¢hief engineer;
Thomas B, Selfridge, secretary: Glenn H.
Curtiss, chief exccutive irer ;. Aléxander
Graham Dell, chairman; J. A. D. MeCurdy,
treasurer; and Augustus Post.

pleted its first round-trip flight
of the south Atlantic between
Dakar, Senegal and Natal, Bra-
zil. Tt covered 1,830 miles of
open sea at an average speed of
105 m.p.h. without incident.
United Airlines has ordered
28 Pratt & Whitney, Twin-
Wasp engines of the 1830-C
series designed for operation on
100 octane fuel. (Turnio page 91)
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PIONEER of transoceanic air transportation, Pan American Airways operating the giant four-motored Clippers—one of
which is shown here in close-up—carried 1,986 passengers on their Pacific route in the year ending October, 1937; flew
800,000 route miles and 7,931,312 passenger miles; transported 505,944 pounds of cargo.

MOTORIZED SAUSAGE, recently tested by the
army, proved capable of 40 m.p.h. when powered
by the 90 h.p. Lambert engine. Hitherto the "sau-
sages" were towed from the ground—a process
retarded by trees, power lines and other obstacles.

NEW-TYPE WING FLAPS—standard on the Northwest
Airlines' new $80,000, 260 m.p.h. Lockheed 14 transporfs—
are three times the size of any used before. The peculiar
design makes for more efficient handling at landing speeds.




GERMAN OFFICERS, by re-
ciprocal invitation from the
R.A.F., inspect Britain's fighting
craft at Mildenhall Airdrome.

SKY PILOT becomes more than flip-
pant reference to a minister when Al
Waer uses his Gospel plane to preach *

by loudspeaker to audiences 1,500 feet
below.

- 3 S, T G

BIRD OF PREY describes
perfectly this new Rus-
sian bomber. Of tail-
less design, it boasts
both tail and nose tur-
rets. With characteris-
tic flair for odd decora-
tions of planes, the Rus-
sians in this instance have
even simulated feathers.

WALRUS amphibian,
wings folded, is trundled
into its special hangar
aboard the British cruiser
H.M.S.""Sheffield." This
newly developed hangar
protects the plane from
the elements—a feature
unused in American
practice, planes assigned
to navy vessels other
than carriers being pro-
tected by tarpaulin only.




Send club

in your

news,

photos, and notes—A. W.

LIGHT PLANE FLYING

Although not strictly a light plane, this close-up of the
Ryan S-C metal-cabin plane is included to indicate one
line of development. Note the hinged auto-type hood
arrangement. Those who are not too restricted when
considering purchasable planes will find the three-view
of this ship—on opposite page—to be of interest.

ALKING with a well-known light plane manu-

facturer the other night, I tried to find out just

what the industry is contemplating for the next few
months. T was attempting to learn just what we could
look for in the way of new mounts for our club and
amateur pilots,

He gave me a wan smile and admitted he did not
know.

“There’s a big market somewhere in these United
States for a good light plane,” he said, “but legislation
which helped us so much in the early days is now turn-
ing on us with something of a Frankenstein snarl, Did
it ever oceur to you that aircraft laws, which attempt to
protect the industry, the manufacturer and the flying
man, cannot cover such a wide territory and do all three
subjects justice ?”

I admitted that T was not quite certain what he was
driving at,

“Let me put it this way, then,” he went on. “A short
time ago I came across a ship—still flying—on which I
had taken a refresher course about five years ago.
That’s what air laws have done to us!”

L still didn’t get it.

Conducted by
ARCH WHITEHOUSE

The Rearwin has always been associated with quality air-
planes. Pictured above is the 85 h.p. LeBlond-powered
model, one of the several manufactured.

The Aeronca LA-70 is as versatile as it locks. Safe in the

hands of any pilot, it yet displays fine performance on a
70 h.p. LeBlond.

A true light plane in the full sense of the word, the 37 h.p.
Continental-powered Porterfield Zephyr is a noteworthy
design. The Zephyr has wheel brakes.

When light planes are mentioned one thinks of the Taylor
Cub, the fastest-selling light plane in the world.
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Do you hope to some day own a light plane, or to
assist in forming a club? Why not consult your light
plane editor, who is prepared to assist you in your
problems, through the medium of these pages? Ques-
tions pertaining to all phases of light planing will be
answered in these columns each month. When time
is imperative, this service will be rendered by mail.

The Arrow Sport, because of its auto-type engine (82
h.p. Ford V-8), is considered by one group of visionists
to be the light plane ideal of the immediate future.

“Don’t you see,” he explained, “that that plane, to
remain in service so long, must have been rebuilt about
five times to pass that many D. of C. examinations?
That it still carried its license numbers indicates that it
is still in airworthy condition. Had that been an auto-
mobile, it would probably have been scrapped by now.
and the owner would have bought a new one. As it is,
it has been rebuilt time and time again and as far as
the owner is concerned, it is as good as it ever was.
How far this sort of thing can go, is our problent.”

“But,” 1 answered, “if it has been rebuilt several
times, you must have made something out of selling the
spare parts, The motor manufacturer must have made
something, too.”

“True,” he agreed. “But spare parts in our business
comes under the head of service. By the time you have
made the part, stocked it, paid a man to keep track of it
and then sell it for a replacement, there is little left for
profit. Actually, there is very little in this service side
of the business.”

Tt was a new angle to me, but at once I realized that
the manufacturer’s loss was the light plane owner’s gain.
A second-hand plane, carrying a government airworthi-
ness certificate, is not like buying a second-hand auto-
mobile. Tt has to be right, or you can’t fly it.

So, if you are considering the. purchase of a light
plane this spring, here is an important point for you to
consider. If you cannot afford a new ship, do not give
up your plans. There are plenty of good buys in the
market, and the cost difference may mean the price of a
parachute, a private ticket, hangar and service costs, or
msurance. (Turn to page 93)

RYAN AERCHAUTICAL CO.-SLINDBIEAGH FIELD, SAN DIEGO, OALIF.

The Kinner K,
powered by
the Kinner K-5
100 h.p., has
folding wings.

The Taubman
LC-13 with the
75 h.p. Rover
engine is a
newcomer to
the light plane

ra nks.

The Aeronca
LC, Continen-
tal 40 h.p., is
the 1938 ver-
sion of the

model K.

The Speed-
bird, LeBlond
70 h.p. motor,
illustrates the
possibilities of
biplane de-
sign.

FARNER=-PONERED HYAN 5-C METAL CABIN PLANE




IR CORPS flying students,
joyously on their way from
Randolph Field to the ad-

vanced school at Kelly, are given an opportunity to say
whether they prefer pursuit, observation or bombardment
aviation as their specialty. And quite frequently they
actually get what they ask for.

Some have a genuine liking for bombardment, observa-
tion or attack. A number of others choose those branches
in hope of being sent to a certain field after graduation,
or for other special reasons, such as the value of bomber
flying experience to a man applying for an air line flying
job. A large proportion of every class, however, chooses
pursuit. Those who don’t ask for it generally really want
to be pursuit pilots—at least with a portion of their na-
tures which likes to hold on to the feeling that military
flying is a heroic, romantic business.

For it can’t be denied that the pursuiters have the other
branches beaten when it comes to dramatic snap and bril-
liance. Those fast and nimble pursuit ships, of course,
make the difference, together with the fact that “pursuit
aviation is that branch of the air force which is organized,
equipped, trained and employed to destroy hostile aircraft
wherever found by offensive action.” Pursuiters go forth
dramatically looking for aerial combat, and they take all
comers. ‘The other branches merely try to defend them-
selves. Their business is to run away and attend to other
matters,

Students who don’t get pursuit at Kelly immediately
become zealously loyal to their own branches, and from
then on their admiration for pursuiters, if any, is secret.

“Aw, you pea-shooters, go on. All your brains are in
your fingers and toes. You haven't enough sense to be
observers. Machine-gun fodder, that's all. Good for
nothing but to take the gaff while we do the important
work !”

“The hell you say! Who couldn’t take a few pictures
and see when the artillery is overshooting a railroad
bridge? If they thought you could fly a ship as well as
we can, you'd be right up there in that pursuit formation
with us. Fighting, keeping the enemy out of the sky—
that’s the important work, and we are the boys that can do

By Lieut. W. M. Wood

it. Why, vou observers and bomb-
ers can't even take care of your-
selves. We have to do it for you!”

“Can't take care of ourselves, huh?” snorts a bomber.
“Tust tackle us in formation and see how it feels. We'd
give you pea-shooters something to take home with you—
if you could get home! Besides, you'd never catch us in
our new ships 5y

And so, on and on, goes the good-natured feud between
the pursuiters and the rest of the Air Corps. With new
bombing and attack and observation planes which are
truly amazing when measured by the standards of only
yvesterday, the nonpursuit pilots no longer have to work
so hard to keep themselves convinced that they don’t
want to be pursuiters.

Moreover, the talk about the pursuiters’ waning im-

_ portance, caused by the sudden loss of their speed mar-

gin over bombardment, threatened to take away some of
their prestige. It wasn't fun to be actually outflown hy
bombers. Recently, however, the combination of can-
tilever monoplane construction plus fully retractable
landing gears, plus tremendous new engines hooked to
the new controllable pitch or constant-speed propellers,
has boosted pursuit speeds to previously unheard of
levels. Once more the pursuiters can preen themselves
as the fastest birds in the air.

The first flight one makes in a pursuit plane is a
never-to-be-forgotten experience. Stepping from a large
two-place ship of the basic training type into a single-
seater provides a striking contrast. Every pursuit pilot
makes the transition cold, for there can be no dual in-
struction.

“There it is, it's yours,” the instructor says, and the
Kelly Field cadet has arrived at a long-anticipated mo-
ment. Suddenly the potent-looking little ship looks just
as impossible for him to fly as it did months before when
he was a goggle-eved dodo on A Stage. But he puts on
his parachute and climbs in,

The wings on each side look ridiculously short and ter-
ribly inadequate. The tail is startlingly close to the baclk
of his head. He guns it just a little to turn around and
the little ship jumps as if stuck with a pin. Out on the
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““Pursuit aviation is that
branch of the air force
which 15
equipped, trained and
employed to destroy hostile

organized,

aircraft wherever found
by offensive action.’’

O ffivial photograph, U. 8. Army Air Corps,

field and headed into the wind he opens the throttle
slowly, for he has been warned not to crack the back of
his head against the headrest by opening it too fast.

But it seems he can't gun it slowly enough. The plane
surges forward with a tremendous rush, hops off the
ground before he quite expects it, and climbs as if scared
of the earth. He jerks back the stick just a bit, experi-
mentally, and the little ship leaps upward with a sudden-
ness and force that surprises him. And he gets his first
real taste of the peculiar sensation which flying such a
ship provides—the feeling that here is limitless power,
and that at last he is free in space, free of the dead drag
of gravitation. He has never felt that way in the larger
ships. They seem to have minds of their own and pay
more heed to the laws of gravity and aerodynamics than
to his own will. - There are so many things they are
likely to refuse to do. -

But this single-seater! It's as if the little wings, which
he feels he could almost span with outstretched arms,
were his own wings. So responsive is the ship to the
controls, so readily does it perform his every wish, how-

'Aboye—Two-place,
Conquerer-powered,
Consolidated fight-
ers sortie forth on
practice maneuvvers.
Right—Scant feet
above the ground an
army test pilof jock-
eys an experimental
Vought fighter at
more than 200 m.p.h.
This particular design
was originated by
Northrop.

ever extreme it may be, that he feels that he himself is
flying, as an angel might, freed from every limitation.

Climbing quickly to a good altitude, he does the squir-
rel cage—one loop after another without stopping, gain-
ing altitude every time. Then he tries a snap roll, and it
turns over three times before he can stop it. He slow
rolls, and it is perfect. He spins and it winds up with a
velocity that amazes him. He dives. The engine roars
and the plane quivers as if with excitement. The air-
speed indicator moves up to a figure he never saw before.

The tiniest movement of the controls makes the plane
respond instantly with a hard, tense sort of jerk. The
nose becomes harder and harder to hold down, and then
he begins to pull out. Though he yells as hard as he can,
he just has time to think how strange it is that he
wouldn’t know he was yelling except for the feeling in
his throat, and then everything goes black.

He has blacked out in other ships, but never so sud-
denly before. And right there he learns what he neyer
forgets about a pursuit ship. It is a splendidly capable
machine, but in some respects it is too capable. It has




been built beyond a
man's physical capacitics.
It can do and stand thinmgs
that a man cannot stand.

As long, however, as the pursuit
plane is used within the pilot’s limita-
tions there is nothing like it for producing
a feeling qf sheer exhilaration. Pilots can
fall in love with a pursuit ship. I saw an im-
pulsive flying cadet after his first flight in one, let
the engine die and then hop excitedly out and fer-
vently plant a big kiss smack on the spinner. He did it
in all sincerity, and the other boys around didn’t think it
was ridiculous, either. They knew just how he felt, and
that kiss expressed it.

But imagine kissing the Flying Fortress! In the first
place it belongs to too many other people as well as your-
self. Tt may be a splendid ship, but somehow the pilot's
highest words of praise, “sweet ship,” don’t seem to fit it,
(Those Langley bombardiers’ affections, however, may
be great enough to encompass even a B-171)

Though the pursuit plane exerts a powerful attraction,
it is not the only force drawing the young pilot to pursuit
aviation. Pursuit, more than any other branch, is the
heir of the heroic tradition. To have one's name in-
scribed on the rolls of the 94th Squadron, for instance,
and to fly a ship bearing the painted likeness of a wild
Indian warrior, is not an honor to be sneezed at. For
that is the insigne of the Lafayette Escadrille.

The 94th Squadron is now assigned to the First Pur-
suit Group at Selfridge Field. Like practically all the

U. 8, Air Corp
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squadrons dating from the World War it is celebrating
its twentieth anniversary this year. It was founded on
August 20, 1917, at Kelly Field, and eight months later,
on the Marne, sent its first patrol over the lines. The
pilots were Major Lufberry and Lieutenants Ricken-
backer and Campbell. Other famous names, such as
Hall, Chapman, Peterson, Winslow and Meissner, appear
on the roster of the 94th Squadron. As pilots of the
94th they fought under the “hat-in-the-ring’ insigne, but
after the War, the 94th, as heir of the history and tradi-
tions of the extinct Lafayette Escadrille and the 103rd
Aero Squadron, took the Indian warrior insigne.
Squadrons of other branches, especially observation,
have World War traditions. But the 94th and a
few other pursuit squadrons claim a lion's share
of those hailed as heroes of aerial combat.
The much-acclaimed aces of the World
War were mostly the result of a
method of fighting which was fast
becoming obsolete even before
1917-1918.  This was the
practice of individual
combat. Heroes of the

The most colorful
of army fighters in
recent years was

the Boeing P-26A.

air lurked behind clouds or in the sun's glare and then
came tearing down with guns blazing on some solitary
and surprised enemy plane. After the duel, the victor
took pains to have his victory confirmed and another
notch went on the machine gun.

Beginning with the Battle of the Somme, in 1916, the

The revolutionary design of the Bell, five-place fighter witnesses the most formidable offensive armament ever to be
concentrated in a fighter.
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0O flicial photo, U. 8. Navy
Germans and the Allies began sending out pursuit planes
in ever-larger formations. Individual combat gradually
gave way to group combat. But the exploits of indi-
vidual pilots overshadowed this change. The ace, how-
ever, was much less conspicuous in the European forces
after 1917, though he retained the spotlight in the Ameri-
can units until the end.

In another war there would probably be fewer aces.
Pursuit planes would go out in groups of 75 or more
planes each, and these usually would keep in close contact
with one or more other groups, forming a wing. In ac-
tions against enemy airplanes, which would also be in
formations, a whole squadron of 18 or more planes might
be firing on the same group of targets at the same time.
So it would be difficult to say with assurance which pilot's
bullets did the work. Even when a single plane—such as
an observation plane—was being attacked three pursuit
planes would be detailed to open fire at the same time,
one from-behind and the others from the sides.

Only in the case of an attack on an isolated single-
seater would a single pilot be likely to fire alone. The
best way to attack an enemy single-seater is to dive “‘on
his tail” from above. In an attack on a lone single-seater
the pilot in the best position would attack first, and the
next man in position next. But the chances are that lone
single-seaters would rarely be encountered.

Air duels between two pursuit planes would not be

A formation of navy
Grumman F2F-1s.
The F2F-1s boast
the finest of service
records.

The pride of the navy are the Grumman F3F-1s, rugged,
high-speed hornets that swarm on the aircraft carriers.
Upon them rests a vital part of the nation's defenses.

songht in a future war. There
would be organized fighting in for-
mations and disorganized group
fighting, sometimes called “meélée
fighting.” It is an accepted princi- |
ple that general disorganization
would be the result of a battle be-
tween pursuit formations which |
lasted any length of time. Despite
efforts to effect reorganization in
the air by designating rallying
points, there is no World War case
on record of a disorganized pursuit
formation being returned to control |
before landing, '
The problem of regaining or-
ganization in the air under all con-
ditions is one which students of
pursuit tactics have been trying to
solve. Radio would be used in an
attempt to preserve contact be-
tween leaders and (Twrn to page 61)
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On the ground under the banana trees was a scene difficult to depict— No
strategist could conceive such surrender—insurrectos were going into convulsions—

ISTEN, you fatheads.” Hartley, chief pilot for the

L Consolidated Fruit Co. at Puerto Bezondo, pointed

at a low hull and streamer of smoke appearing at

the entrance to the shimmering bay. “That scow will

dock in an hour and when she does, she’s unloading more
grief than I've had in ten years.”

Contrary to what one might expect, the group of Con-
solidated pilots lounging on packing cases and bales
within earshot of Hartley's voice, on the little wharf,
were no hard-bitten crowd of old-timers. With the ex-
ception of Hartley and “Swede” Larson, his assistant,
they were all fresh-faced, keen-eved voungsters.

“The quarantine officer's boat,” Hartley continued,
eying the steamer with apparent distaste, “just brought
me the passenger list and he says there's one pilot aboard
consigned to me. His name’s Norton—Charles P. Nor-
fon. Does that mean anything to vou clucks?”

“Not Hot Stuff Norton " queried Parsons, the young-
est of the group.

“Yes, Hot Stuff. And if you get anywhere near him
you're going to get scorched. Why they wish that guy
on me at a time like this, T don’t know. I ask for a
good pilot and what do I get?” Hartley glared round at
the solemn-faced group. “I get a tornado. a cyclone, a
buzz saw gone wild, all wrapped up in a bundle and

marked ‘One Good Pilot.” He can't fly in the States
for another year. He's grounded because he looped
around a bridge, dived down on a county fair and stam-
peded all the cattle and horses on exhibit, and" then
ambled over to the race track for a free look at the races.
They haven’t found some of those horses yet!”

The siesta hour had passed and from behind the trees
and lush, tropical growth fringing the bay could be heard
the clank of tractors, the low rumble of machinery and
the faint foot-toot of tiny locomotives. The rambling
hills were dotted with the brightly painted shacks of the
native laborers, nestling in the regimented rows of banana
trees. As far as the eye could see the plantation seemed
to have been laid out with mathematical precision—thou-
sands upon thousands of acres planted in bananas, pepper
and coffee. This was the largest finca or plantation of
the great Consolidated Fruit Co,

“But Hot Stuff is a good pilot, Hart,” injected the
grinning Swede Larson.

“Sure he's good. He's better than that. Te's too
good. He gets funny ideas. He craves excitement. He
looks upon the wino when it's very, very red, and he'll
look upon the sefioritas until they get very, very red.”
The chief pilot shook his head grimly. “As soon as that
guy steps ashore, I feel something’s going to happen.”
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He eyed his expectant, grinning ‘“peelots’ sourly. “And
here's a word of warning for you youngsters. Give him
a wide berth. FHe doesn’t get that name for nothing.
He's Hot Stuff, and T don’t mean maybe! You'll save
me and yourselves a lot of trouble if you let him go to
hell in his own sweet way.”

The company warehouses were crammed to the doors
with the season’s erops. It had been a good season—not
too much rain—and the airplane crop dusting had lim-
ited the activities of the plague of fruit-destroying insects.
Consolidated maintained a fleet of twelve planes equipped
with great hoppers that distributed tons of finely pow-
dered copper sulphate and dehydrated lime over the
newly budding fruit. Bananas are the gold of these
Central American countries and, like the gold of other
countries, they are guarded with infinite care.

The pilots who operate the “crop dusters” play a
hazardous game. In order to lay down the trailing
clouds of poisonous dust, they fly at unbelievably low
altitudes—from twenty to fifty feet—above the tops of
the closely banked trees. They stagger off short run-
ways with heavily loaded planes and follow a deadly
routine. Back and forth, back and forth, pouring out bil-
lows and clouds of poisonous dust. The routine may be
deadly but it is never monotonous. Alert every split sec-
ond they are in the air, the pilots develop a supersensi-
tiveness to motor sounds and an uncanny knowledge of
the terrain over which they fly. A
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“Not so good, The Federal troops are on the run and
they're gettin’ closer ivery day. The president has closed
the palace and if he doesn’t come out soon an’ stop these
Cardenas guerrillas, he'll have no job either.”

The clatter of lowering gangways interrupted the con-
versation and the group drifted slowly over to scan the
descending passengers. Hartley and O'Rourke stood to-
gether idly chatting, when suddenly Hartley nodded to-
ward a slender spare figure striding briskly down the
gangway.

“There’s Hot Stuff now."”

“Not a vicious-looking lad, Hartley. Bring him over.”

Hartley stepped to the foot of the gangway and touched
the slight man’s arm.

“Hot Stuff” spun around, stared and then clapped
Hartley on both shoulders. “Hart! You old so-and-so!
I haven’t seen you since we flew for Pop Devine! How's
tricks? When do T start sprinkling powder on the little
bugs’ tails?"”

“Hello, Hot Stuff. Welcome te our city. Never mind
about your baggage. We'll get it through later. Come
on over and meet the manager, O'Rourke.”

Following the introduction, O'Rourke shrewdly and
closely observed the restless, slender figure whose short,
clipped séntences conveyed the impression of alert, hair-
trigger mental processes. He asked a few brief questions.
Then, “Do ye speak the language >’ he inquired.

“Yes. I flew Standard Oil pay

.

conked motor at that low altitude ]
means only one thing—a crash. It '
is said among the pilots at Puerto
Bezondo that every time a “duster”
takes off, St. Peter sharpens his
pencil.

Hartley turned to look out at the
white ship slipping up the channel
and saw O'Rourke, the genial, rud-
dy-faced plantation manager, grin-
ning broadly. O'Rourke, in his rub-
ber-soled sneakers, had slipped un-
noticed into the group while Hartley
had been talking.

“Hello, Hartley,” he said in his
quaint brogue. “What's this I hear
about this Hot Stuff felley? Are
ve exaggeratin’ a little? Or is it
the truth?”

“T'm afraid it's the truth, Mr.
O'Rourke.”
© “Well, what with the revolution
movin' in on us, an’ a wild aviator
in our midst, we shouldn’t lack ex-
citement, However, ye might ex-
plain to the buckarco that there's a
revolution on here and we're in a
ticklish spot. Tell him he'll take no
sides in any political arguments at
all, and that we're merely innocent
bystanders with instructions from
New York that if we use force or
fire a single shot whatsoiver, even >
in definse of the property, it'll mean
our jobs.”

“0. K., Mr. O'Rourke. And how
is our little revolution this after-
noon 2"

“As soon as that ouy
steps ashore I fnow
something is going to

happen.

By
Lieut. Comdr.
Ceorge O. Noville

rolls in Mexico for two years,”

“That’ll help,” O'Rourke nodded.
“Keep out of the sun, the cantinas
and the hearts of the sefioritas, and
ye'll stay on the pay roll.” To Hart-
ley he added, “Fix him up with
quarters, and T'll see ye at dinner
time.”

O'Rourke walked away to join a
group of gesticulating native officials
and left Hartley and Norton alone.
Hartley put his hand on the young
man'’s shoulder. “Iook, Hot Stuff.
You're working for me now, and
there are a few things——"

“Wait, Hartley,” Hot Stuff in-
terrupted. “Let me get something
off my chest first. We've known
each other for a long time and I
know what you're going to say, But
don’t say it. Listen. T had a swell
job with Central Airlines and lost it,
The Department grounded me for
a year. You know that if Central
kept me on a night run for eight
months T was behaving myself, I'm
on the wagon and have been for two
years. Central had to let me go he-
cause the Department grounded me
Y and suspended my license, otherwise
I'd still be up there flying my old
crate.

“1 got into this mess because I
decided to lead a clean, decent life,
Don't laugh, It's on the level. In
a few words, it’s this: I'm crazy
about a gal in Cleveland. Every
time she looks at me I'm upside
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down, hanging in the helt. But she's afraid of me.
got a reputation and everything. Finally, I wore her
down and we got engaged. The day she promised to
marry me I had to do something or blow up. I borrowed
a ship from Jerry Fox and flew down to Alkron and was
just jazzing around when I saw this fair. T wanted
those bozos to know how happy I was and I tried to
show them. But they thought I was nuts instead of
happy. Result—the Department grounds me for a year
and my gal turns thumbs down on me. I moped around
until this job showed up then went to see her. She told
me if I could hold this job down for a year, and keep out
of trouble, the engagement is on again. Otherwise, T
can solo right out of her sweet young life.

“Hart, this is serious with me. I need this job and it
means my girl—and she means everything. You tell me
what to do and when to do it, then stop worrying.”

Hartley had watched him closely while he talked.
Maybe the kid really meant business this time. “You
mean no liquor, no women, no——"

“No nothing,” Hot Stuff interrupted earnestly. “I've
got a job for a year and a wife when the year is over.”

“Maybe,” Hartley muttered under his breath. Then,
“0. K., Hot Stuff. But this sounds too good to be true.
T'll keep an eye on you, and just once you bust out of the
traces—home you go.”

“0. K, chief, Bring on your bugs.”

At dinner that evening were Swede Larson; Fields,
assistant to O'Rourke; Hartley; his “peelots,” as he
fondly called them; five overseers and three clerks or
warehouse men. O'Rourke’s seat at the head of the long
table was vacant. It was a sultry night and the heavy
perfume of ripening fruit and the odor of rotting jungle
intermingled made the atmosphere oppressive and thick,

The conversation, however, was light. The “peclots”
were avid for news from home—not home and fireside,
but home flying fields. Did Patterson actually forget to
lower the landing gear when he piled up that big Doug-
las? How about that Stearman-Hammeond? Did it do
all the things the Department hoped it would?

Questions and answers all through the dinner, and Hot
Stuff knew all the answers. Before dinner was half over
Hartley knew his youngsters were scorched by Hot
Stuff’s personality.

O'Rourke came in as the coffee was being served.
His usually genial face was decidedly ungenial. Every
one knew something was wrong when O'Rourke clouded
up, but each refrained from questioning until Hartley
finally burst out. “What's wrong, chief?”

“Plinty!" O'Rourke growled. *“Iverything’s wrong,
me buckaroos! This evening the insurrectos are movin’
onto the finca. Cardenas, himself, bad cess to him!”

“Right onto the plantation?” a hall dozen cried
once.

“Right in the midst of us! Cardenas sint one of his
officers half an hour ago to inform me he was oceupyin’
the finca with his min. We are to remain indoors while
he bivouacs his army under the banana trees, FHe de-
mands food for his min and rum for himself, the son of
a goat!”

“What’s the next move?” Fields asked.

“How th’ divil do T know? The Federals have about
faced and are close behind Cardenas. I1f I furnish the
insurrectos: with food, the Federals will accuse me of
aidin’ the inimy and confiscate the property, 1f they win.”

“And if vou don't furnish food and grog

T've
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“I'll find out later. T've demanded a conference with
Cardenas, I have a few things to take up with the
gintleman—bribery bein’ one of them.”

After dinner the conversation mainly concerned revolu-
tions, insurrectionists and the wake of destruction left
in the paths of these pseudo wars. The company was
bitterly criticized for the nonintervention order and the
orders that left the men practically unable to defend
themselves in case of attack. The absence of consular
authority was discussed pro and con. The criticism and
blasting ceased when O'Rourke rose and motioned to
Hartley to accompany him.

For over an hour the group in the palmetto-roofed
dining-room chatted of everything under the sun. Hot
Stuff, however, was noticeably silent and restless. He
puttered around the room, paused at windows and peered
out, trying to pierce the black curtain of tropic night.
Suddenly he lifted his hand and out of the ensuing silence
came the thick, muttering voice of O'Rourke. Only an
Irishman could curse as encompassingly as that.

The finca manager strode into the room belligerently
with Hartley dejectedly trailing him.

“And so0?” pertly inquired Hot Stuff.

“And so,” snarled O'Rourke, “the dirty divil has us
where we can’t move. If we don’t furnish grub and
whativer else he wants, he'll burn down th' buildin’s an’
destroy th’ finca. If we feed him an’ his rag-tag army,
th’ Federals confiscate us.

“Ye better all pack yer bags an’ be ready for th’ next
steamer. Ye can't take this one because Cardenas won't
allow th’ captain to clear. On top o' that, the Federals
are surroundin’ th” place an’ to-morrow 'tis likely we'll
be smack in th' middle of a Cintral American revolution.
Now turn in, all of ye, an’ don't stick yer noses outside
of these buildin’s to-night. I have enough troubles with-
out worryin' about you felleys. I'm cablin® New York
an’ tellin’ them of th' beautiful sitnation they've put
us in.” '

“Gone with the wind!” murmured Hot Stuff to no
one in particular. '

O'Rourke lowered his brows. “What's that ?”

“My job and a lot of other things—gone- with the
wind.”

The manager’s eyes twinkled for a moment. *’Tis
not with the wind they've gone, lad—with the insur-
rectos.”

The diners trooped out to the barracks that comprised
the living quarters of the pilots, overseers and warehouse
clerks. It was an oblong building with a porch running
along one entire side, upon which all the rooms opened.
Hot Stuff was bitterly hostile at the possibility of losing
his job, and his companions were forced to caution him
against talking too loudly concerning Cardenas’ family
on the maternal side.

The men gathered in small groups. Hot Stuff paced
up and down in deep thought, finally joining the little
group of warehouse men at the end of the porch.

“Tell me again,” he said to one of them, “what the
company’s idea was in grinding their cayenne pepper
here, sealing it in air-tight cans and shipping it ?”

The clerk went into a lengthy and detailed explanation
that required half an hour. When he had- concluded,
Hot Stuff yawned, mouthed an unintelligible “good
night,” and strolled down the porch. As he passed
Parsons he nudged him and jerked his head toward his
own room, Parsons followed him inside (Turnto page §9)
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1.910 Charles K. Hamilton ficst to fly aonel with a passenger. On Auguse I7% Joha B.Moisanc of Am
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the first wiceless message from a plane in flight.On August27%
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eepshead Bay.
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The modern propeller may be a three-bladed

affair as large as 13 feet in diameter, and weigh-

ing 350 pounds or more. It consists of approxi-

mately 200 parts, some of which must withstand

forces as high as 150,000 pounds, yet it is built
with amazing precision.

2. Boring the iuer hole in the blade shank. The hole 4. The blade forging unles and alignment are carefully
diameter is accurate to within ten-thousandths of an inch. checked at all blade stations.
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stock into small parts.

8. This machine transforms bar

9. Propellers packed in their novel shipping crates.

e !

6. .'.I'emplate chécking the grinding operation.

i

7. Cutaway view of two-bladed, controllable-pitch propel- 10. A typical installation: A coﬁstan.‘-speed propeller on
ler. The blade angles are adjustable in flight. the Twin Wasp-powered "Mainliner."




Interior of @ TWA Skysleeper. The stewardess in the
background is preparing four of the eight berths. Aft of
the sleeping compartment are nine chaise-longue chairs.

Like the engineer and the iren horse, the modern
transport pilot and his ship have become part of
the transportation indusiry. This DC-3 is typical of
the great planes in service on world-wide airways.

NE gets out of breath trying to keep up with Ameri-
can air transport progress.

In the September issue of AR TRAILS a picture
of air travel was presented as it existed in early summer,
recounting that arrivals and departures of transport
planes at Newark Airport totaled 120 every twenty-four
hours.  Before the end of August transport operations
there had increased to 142 schedules a day.

That’s how fast things have been moving in recent
years, so this old-timer will take any one’s predictions as
to the future—distant or immediate, Nothing in the way
of prophecy will sound too fantastic, because I think I
know, as well as any one, the history of the present mir-
acle of air transportation. Directly and indirectly I have
been a part of it. So, you youngsters who have dreams
of making further contributions, I think you should have
an understanding of how it all came about.

It was back in the summer of 1919 that General Billy
Mitchell, idolized commander of America’s cocky young
War birds, frowned at a report on his Washington desk.
It summarized a disheartening number of airplanes
cracked up in various parts of the country. A major
cause was behind almost every forced landing. The pilots
had become lost on cross-country flights.

There were no two ways about it. America's young
cagles, who were the nucleus of to-day's splendid Army
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Powered by Wright G-100 Cyclones developing 1,220 h.p.
each, the Skysleeper weighs, loaded, 24,800 pounds and is ca-
pable of 218 m.p.h. Including three stops en route, the eastward
transcontinental time is 15 hrs. 10 min.; the westward 17 hrs.

BY CBP‘ Right: Refreshed by a com-
fortable but time-saving trip

aboard the Skysleeper, these disembarking

passengers are but a few of the more than

90,000 carried monthly by domestic air lines.

Air Corps, could fight and could fly with the best. But
as to navigation, 95 per cent were completely innocent.
Almost without exception, War pilots flew only by con-
tact—guiding courses by landmarks on the ground below.
When fog and rain concealed such landmarks, it was
“dud weather” and pilots remained grounded on home
tarmacs.

The idea to correct that deficiency was typical of the
broad and instantaneous decisions of Billy Mitchell.  He
would teach navigation in the school of experience by
staging a transcontinental race. The tragic toll of that
race in the fall of 1919 in lives and smashed airplanes is
something Billy Mitchell did not like to have recalled in
later years. Yet the good which came of it was to be
permanent. The route flown by those army ploneers was
to provide the bases of the first transcontinental airway
in the United States.

So-called “air mail” had been started during War days
between New York and
Washington. It was not  The China Clipper, probably
until the army racers had  the most well-known of all pas-
paved the way that a  senger-carrying aircraft, is one
transcontinental system  of a number of similar ships.
began to be developed.  Mighty as they are, they will
But it was to be five years  soon be obsoleted by newer
before a (Turito page 67)  equipment under construction.

ik gl < =

A Sikorsky Clipper of Pan American rises lightly from
the water, bound for some far-distant foreign port.
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Conducted by
Alexis Dawydoff

i

GLIDING NEWS IN GENERAL AND CLUB NOTES
HE Soaring Society of America, through its gen-
Tcrai manager, Lewin Barringer, announces that a
new kind of active membership is now available.
The dues are $4.00 per year and include annual sub-
scriptions to the magazines “Soaring” and “National
Aeronautics,” membership in the National Aeronautical
Association, registration at contests, annual sporting
license, and the issuance of “A,” “B” and “C"” licenses—
all without extra charge.

The benefits of this $4.00 membership are obvious.
Every National contest, whether for power plane or mo-
torless craft, is sponsored by the National Aeronautical
Association, which represents the International Federa-
tion of Aeronautics. Without the sanction of this body
no newly established record may be counted as official,
hence participants in contests or those attempting record
flights must be members and possess a sporting license.
Again, at the National Soaring Contest each pilot is
required to pay an entrance fee of half a dollar for himself
and $5.00 for his ship. Being an active member of the
S. S. A, eliminates these expenses entirely.

For those not actively engaged in the sport but who
nevertheless are interested, an Associate membership has
been created whose annual dues are $2.00 and which

The MU-10 two-seater, de-
signed and built by the col-
lege glider club of Munich.

An interesting photo show-
ing the thin wing section of
the fast little Helios.

About Alexis Dawydoff

Born in Petrograd, Russia.
Attached to British military
mission in Russia during revo-
lution as interpreter to R. A, F.
and H. M. Navy, transferred to
American diplomatic mission in the Near East,
On arrival to United States, was connected
with Sikorsky. Learned to fly in Curtiss
Flying School in 1925, Flew all kinds of air-
planes from Curtiss Orioles to Lockheeds.
Had agency for Travelairs and all-metal
Flamingos. When ]J. C. Penny, Jr., brought
over German gliders, got interested in them
and was one of the first men to soar in the
country. Had the first glider school in the
east. (Before Bowlus-Hirth.)
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includes a year's subscription to “Soaring,” the official
magazine.

Next season the Society contemplates holding not one, but
two National contests, The first to be held at Elmira, New
York, some time between June and the middle of August and
open to all ships: sailplanes, utilities and multi-seaters, The
second at Frankfort, Michigan, between August 29th and
September 7th, and open strictly to utilities and multi-seaters.
Such a division was thought advisable because at last year's
meet the weak thermal conditions gave sailplanes most of the
advantage and prize money ; a separate contest for utilitics will
enable their pilots to compete on a more even basis.

Lewin Barringer is considering an extensive trip through
the Middle West to look for suitable soaring sites in the event
it is decided to hold the National meet at a site more centrally
located than Elmira. Many feel it would be only fair for all
concerned to meet one another halfway.

The yearly meeting of the Soaring Society will be held in
Washington, D. C., during the last week of January, at which
time final plans for the 9th Annual Contest will be drawn up.

The Manhattan High School for Aviation Trades announces
the organization of the School of Aviation Trades Glider Club.
Mr. Nesca, principal, is its honorary president; Mr. C. Barg,
the chairman; and Emil Lehecka, honorary member. The
boys plan to build a licensable primary, with a secondary to
follow. (The first official step after forming the club was
to take a year's subscription to Air Trails.)

The Glider Club, organized seven years ago as part of the
Boys Club, 211 East 3rd Street, New York City, reports
activity again. It owns a strut-braced primary which mem-
bers fly at Hicksville, Long Island, with Kurt Siemon as in-
structor and advisor,

Stan Smith, Silver “C" Pilot No. 236, recently soared his
self-designed “City of Utica,” a two-place craft, for more than
an hour over Harris Hill, Elmira. Instead of a passenger,
Stan carried an 80-pound sandbag in the other seat.

Harland Ross, designer of the Ross-Stephens sailplane,
is spending the winter in Texas, flying his brother’s Pruefling
glider and building a new sailplane.

The Schweitzer Brothers are busy redesigning their small
utility. They intend to give it a lighter wing loading and a
oreater rudder area, which ought to make it ideal for train-
Mg PUrposes.

Eugene Ardelt is planning to establish a gliding and soar-
ing school, similar to the German Hornberg, in connection with
the Broadmoor sport and training camp near Denver, Colorado.

Don Stephens of California is engaged in making a glider
movie short, using a Waco primary on which an automatic
mation-picture camera is mounted.

During Russia’s 12th national soaring contest held recently
near Moscow, all 42 sailplanes entered arrived by airplane
tow—many of them having been flown from as far as 1.000
miles away. Russia now holds all of the world distance
records for single and multiplace ships. These include the
single-place glider record, 405 miles air-line distance, made
by V. Rastorguyeff in a G-N7 on May 27, 1937, and the one
for two-place ships attained by V. Ilichenko and V. Emerik
in a KIM-3, 253 1miles. (Turnio page 66)

The R iean AN C. sailplane.

The Stephens-Franklin gull wmg |
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Convoy-Fighter

NEW development of the fighting airplane has
A been germinating in the minds of our more pro-

gressive pursuit designers for the past year or so.
The appearance of the big YB-17 four-motored bomber
focused the attention of air corps tacticians on the neces-
sity of providing this formidable aerial weapon with suit-
able fighter protection. The tremendously long operat-
ing range of the huge egg-layer created a real problem,

It is obviously impossible for the conventional pursuit
ships, with their limited tankage, to accompany a forma-
tion of the new bombers for more than three or four
hours at the most. Inasmuch as one of the principal
duties of the YB-17 squadrons in time of war will be the
location and bombardment of hostile naval fleets far out
at sea, the tacticians quickly recognized the need for a
adically new type of fighter to convoy the big ships on
this important mission.

Practical considerations point toward a multiseat model.
The great distances covered during such overwater opera-
tions and the supreme importance of sending reasonably
fresh pilots into the culminating action demands a second
pilot to alternate at the controls during the preliminary
flight. Another characteristic required of the new type
is an armament of at least four and preferably six guns.
This enormous concentration of fire power not enly helps
drive off aerial interceptors, but also serves as a power-
ful weapon against battleship gun crews. This last is of
great importance as one of the fighters’ chief missions is
to close in and attempt to neutralize the effect of anti-
aircraft batteries firing on the hbombers above.

The high speeds attained by the latest type bombard-
ment planes—250 m.p.h.—adds one more headache to
the problem facing the pursuit-ship designer. In addi-
tion to an ability to fly at least 3.000 miles nonstop, with
triple the usual military load, the new type fighter must
have a maximum speed of over 300 m.p.h. This little
edge in performance is vitally necessary when the fighter
squadrons are used to intercept raiding enemy bombing
fleets. Here, also, the enormous fire power of the new
fighters is imperative to help overcome the highly de-
veloped defensive armament of the modern bombard-
ment plane.

This difficult design problem posed by the air corps
engineers has resulted in two schools of opinion. One
group advocates the large, twin-engine, multigun, multi-
place fighter of the Bell type (pictured and described in
its original form in the November. 1937, issue of Air
Trails). This formidable ship, named the “Airacuda”
by its builders, is a veritable battle cruiser of the sky and
carries out in aerial engagements a somewhat similar
function to that of its naval namesake. The “Airacuda”
is powered with twin 1,000 h.p. Allison chemically cooled
engines driving pusher propellers. It carries a crew of
five and is armed with two forward firing, flexibly
mounted, 37nmm, automatic cannons. A short range bat-
tery of two .30-caliber machine guns are mounted along-
side the larger weapons, while two .50-caliber machine
guns protrude from “heat blisters” of the Boeing type set
in the sides of the fusclage aft of the wing.

The second school of thought is ably represented by

i



New theories in aerial tactics have
created the Flying Fortresses and
Battle Cruisers of the air, and now
Seversky produces the Convoy-
Fighter, an efficient machine of con-
centrated destruction—ihe plane on

the cover.

the ship featured on the cover of this issue. It is the
Jatest product of Alexander P. de Seversky, one of
America’s most successful designers of military aircraft.
The new plane has been christened the “Convoy-Fighter"
and richly does it merit the name. It is a small, fast,
heavily armed two-seater, conforming in general appear-
ance to the familiar Seversky design. The resemblance
of the new ship to its older brethren is, however, merely
superficial. - The craft’s “innards” are of entirely new
and highly interesting construction.

This convoy-fighter is powered with a single Pratt &
Whitney double-row Wasp developing 1,200 h.p. at its
best altitude. The engine is inclosed within a new type
cowling designed to provide the highest possible cooling
efficiency. It is fitted with a three-bladed Hamilton
Standard propeller of the constant-speed variety. The
construction is all-metal throughout., A semimonocoque,
stressed-skin design gives unusual strength and rigidity
to the fuselage structure, which has been sleekly modeled
in the familiar Seversky “tear-drop” form. The tail
group is of the full-cantilever type covered with smooth
Alclad 24S-T plate. All control surfaces are provided
with trimming tabs, adjustable during flight.

The wing construction of the new model is noteworthy
for its strength and resistance to injury. It is a can-
tilever, multiple-spar structure, divided by dural ribs into
a series of rectangular cells. This sturdy framework is
covered with a stiffening layer of heavy corrugated
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dural and finished off with a smooth, flush-riveted skin
of lighter gauge.

The wing boasts a safety factor of twelve to one. This
is double the regular Department-of-Commerce require-
ment, Seversky engineers claim, also, that this new cel-
lular form of wing can be completely riddled by machine-
gun fire without collapsing or losing its flight character-
istics. No special gas tanks have been incorporated in
the structure as the liquid-tight interior of the wing itself
is designed to carry the fuel load. This eliminates un-
necessary - weight and vastly increases the ship’s fucl
capacity.

The cockpits of the Convoy-Fighter are placed in tan-
dem and are completely covered with an ingeniously
designed, transparent inclosure. This is divided into
two fixed and three movable sections. A sliding hatch
covers the forward pit and locks into the windshield
during flight. A pull by the pilot slides it back in its
tracks to a position over the fixed center section. A
similar hatch protects the gunner’s office and slips for-
ward under the central unit. There is nothing unusual
about this arrangement. It is standard practice in most
two-seaters. The real trick lies in Seversky's solution
of the rear-deck problem. It is obvious that a second and
smaller rear hatch cannot be slid forward, alse, without
decapitating the gunner. Besides, there is no room for
it under the already overcrowded center section. Some
designers make no effort at all to cover (7urnto page73)
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ats Your Question?
By CLYOE PANGROAT

%}17 (Dmmander

As soon as possible after being received, all questions will be
answered by the Wing Commander of the Air Adventurers. Those
of general interest will appear on this page; others will be an-
Be sure to include your name and address.

swered by mail.

Question:  Where could T obtain a
book on the design of airplanes and the
size and general details of modern mo-
tors? C. Z. C., Amarillo, Texas.

Answer: T suggest that you write to
the Ronald Press, 15 East 26th Street,
New York, and order their “Engincer-
ing Aerodynamies,” by Walter S. Diehl,
at $7.00 a copy and “Aireraft Engine
Mechanic’s Manuel,” by C. J. Moors, at
$4.50. These are two very good volumes
for the information you want,

Question: What, in your opinion, are
the best aviation schools on the West
coast? N. O'N., Chico, California.

Answer: From what T have been told,
the new Aero Industries Technical In-
stitute, Ine., of 5257 West San Fernando
Road, Los Angeles, California, is one of
the best in the country. They have a
fine staff and an executive board that
wins respect everywhere. I suggest that
you write for their prospectus. Then
there is the Boeing School of Aeronautics
at Seattle; the Ryan School of Aeronau-
tics at Lindbergh Field, San Diego, Cal;
the Curtiss-Wright Technical Institute
at Grand Central Air Terminal, Glen-
dale, Cal; and I believe the Douglas Co,
at Santa Monica is considering opening
a special school,

Question: What air corps planes, now
in service or being tested at Dayton, are
equipped with the Joyce 3Tmm. rapid-
cannon? R. F. P., Minneapolis, Minne-
sota.

Answer: As far as I know, and T ad-
mittedly know very little as to what is
going on inside the hangars at Dayton,
no service ship as yet has been equipped
with the Joyce gun. There may be sev-
eral machines using them in an experi-
mental manner, but I have not learned
anything about it.

Question: I was operated on for mas-
toid when I was five years of age, and
I am wondering whether that will pre-
vent me from passing a department-of-

commerce physical examination. I wish
to became an aircraft salesman, but T
understand that I would have to be a
pilot to make any success at it. A. A.,
Toledo, Ohio,

Answer: I cannot answer any ques-
tion concerning physical disability, My
suggestion is that you take time to see a
department-of-commerce physician  in
your area and find out officially whether
you can pass, There is a possibility that
you can after all these years.

Question: What are the four branches
of the air service? (€, W. Madison,

Indiana.
Answer: Your question is not very
clear. I only know of four branches of

the air service. They are the army air
corps, navy, marine and coast guard.

Question: Please tell me if I could
change a 34-foot primary glider into a
biplane with a wing span of 18 feet?
W. 8., Charleston, South Carolina,

Answer:  Advanced aerodynamics
would be involved in the conversion of
a monoplane to a biplane, Unless aero-
dynamics are fully understood, I would
not recommend undertaking the con-
version,

Question: How many persons besides
the pilot will the Lambert Monocoupe
earry? Must you take a flying course
to fly the Waterman Arrowbile? R. E.,
MeLeansboro, Illinois.

Answer: The Monocoupe E-90 seats
two, a pilot and a passenger. The Mono-
coach seats four. Yes, you must be a
licensed pilot to fly the Waterman.

Question:  Where is the pressure
greater inside a balloon in which either
helium or hydrogen is used? A friend
of mine declares that the pressure is
greater at the bottom of the bag than
at the top. If this is so, how can it
give any upward lift?2 H. B., Elmont,
New York.

Answer: Pressure inside the bag and
the lift of the whole bag are two differ-
ent things. We must first consider the
pressure of the gas against the inside
of the envelope. Under first impression
one would think that the pressure would
be equal inside, but then you must re-
member that the gas used actually has
some weight, and so it presses against
the bottom of the envelope to some ex-
tent. This slight pressure has nothing
to do with the lifting power of the bag
as a whole. The “lift” power is still
there.

Question:  Which is the faster ship,
the Seversky P-35 or the British Super-
marine Spitfire? Both firms claim that
theirs is the fastest fighter in the world.
S.J. 8., Clover, South Carolina.

Answer: I can’t answer that question,
although I have heard, on reliable re-
ports, that the Spitfire actuzlly does 370
m.p.h. I do not believe that the Seversky
will top that mark.

Question: Is there any chance for an
enlisted man in the navy to become an
aviation pilot if he reaches a grade of
first class or chief petty officer? J. H. C.,
Long Branch, New Jersey.

Answer: At present 704 men are
learning to fly at the Pensacola Naval
Air Station. Of these, 170 are enlisted
men from the fleet. Only 131 are regu-
lar naval officers and 408 are flying
cadets. I think this will answer your
question. ==

Question: Has the Follker XFA-1
been adopted by any country yet? What
ts the top speed of the Hawker Nimrod?
What was the fastest plane in actual
service during the World War? E. C.,
Pensacola, Florida.

Answer: We have no record of the
Fokker XIPA-1 being accepted as service
equipment anywhere, The Hawker Nim-
rod has & maximum speed of 192.5 miles
an hour. The Sopwith Snipe, fitted with
the A. B. C. radial, was the fastest War
plane on the Western Front, It did 154
m.p.h. below 10,000 {eet,
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time they bask in the protection of our armed forces and
sit secure in the knowledge that theirs is the most pro-
gressive and democratic form of government in the wor Id.
But when all these national bulwarks are threatened, they
are the first to raise the bleating cry of pacifism.

It's the lowest form of radical propaganda that can be
spread. It rots the core of national strength, and we
should have nothing to do with it. If we want an ex-
ample, let us look across the sea to Great Britain and sce
what p.mﬁbm has done there. With a splendid navy,
army and air force available as far as material and equip-
ment is concerned, Great Britain’s defensive strength has
been drugged with the poison of
the pacifists. They can’t get re-
cruits for any of the services.
History may record that the
downfall of the Empire, came not
with the crumbling of a mon-
archy, but through the insidious
propaganda of the pacifists.

What is happening in Britain
may happen here. Already we
have seen the statements mace by
the chief of the air corps that we
are shy nearly 1,000 military pi-
lots. We have seen that they are
now checking the number of
available air pilots in the com-
mercial field. Both the army and
the navy are attempting to recruit
men for the services. But con-
sidering everything, few are
tempted or feel the urge to as-
sert their inherent right to defend
our shores.

[ am telling this to you because
you are men and are old enough
to determine right from wrong.
This is not a plea for a wave of
mob psychology and a mad rush
to enlist. Far from it. But I do want to warn you that
this canker of pacifism must be carefully considered if
this country is to stand on its own strength and maintain
its position in the world.

I have been months in getting up my courage to write
these words, :La]umg that I stood a great chance of being
misunderstood. It is easy to make broad statements and
point out certain conditions abroad. One can easily draw
horror pictures and twist figures and statements to prove
a point showing that we are vulnerable from many sides.
But the events of the past few weeks have taken the
necessity out of my hands. We may not fear the vol-
canic rumblings of Europe, or the Yellow Peril from
Asia, but we cannot ignore the undeniable threat of
Fascism from the south nor the disease of pacifism from
our interior.

So, 1 repeat again, we will not undertake any militaris-
tic mission abroad. We will not line up with the Jingo
nations. We will not join in the hoastful chorus of the
flag wavers. But we will not stand by and allow any
foreign power or political group to invade our shores and
batter down the glorious structure our forefathers began
back in the days when Colonists left their plows and took
up the musket.

That is all I have to say on this subject. I want you
to read it over again and make certain that you have not

Above—Interior of rear cockpit of Douglas
O-46A by Jerry Baer, Madison, Wisconsin.

Below—An interesting photo by W. H.
Lemke, Fayetteville, Arkansas.
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misinterpreted one sentence. Think about it, and then
let us know what yor think on this all-important subject.
Until next month, then,
Your Flight Commander,

A2brX T, Cumlson

AIR ADVENTURERS NEWS

And now that we have delved deeply into the serious
side of our organization, let's look over the mail and see
how we are progressing and what our members are doing.

One of our greatest boosters is
Donald McMartin of Hoosick
Falls, New York, who has just
passed his Flight-Lieutenant
tests. Don seems to like all the
features in our boolk and 1s now
corresponding regularly with a
pal in England who is also a
great Air Trails booster. Daon
certainly reads us from cover to
cover,

Lawrence O'Hanlon of Kearny,
New Jersey, wants to know if
he can consolidate the require-
ments for Craftsman Photog-
rapher and Craftsman Air Me-
chanic by sending in a picture of
the plane he, himself, has built.
It's a good idea, Larry, but be
sure you complete both require-
ments in full detail.

An interesting letter comes
from San Francisco. Victor
Emanuel De Taille is out to be-
come a great engine designer.
He's going in for our J_.u"me
"\l’mhmm nd\el and has an idea,
he won't tell us about, in which
he will combine two different fuels and in that way de-
velop the finest engine in the world. Well, don’t forget
Air Trails, Vie, when you have your engine photo-
graphed. We want to be the first to publish it.

We've finally found the member we have been looking
for for months., He's J. D. Doyle, Jr., of Union, Missis-
sippi.  J. D. sends us a letter in which he states that he
gets a big kick out of our advertising (Turnto page 86)

(MEMBERSHIP COUPON)

Tu the Flight Commander, Air Adventurers,
79-89 Seventh Avenue,
New York, N. Y.

I am interested in aviation and its future develop-
ments. To the best of my ability I pledge myself to
support the principles and ideals of AIR ADVEN-
TURERS and will do all in my power to further the
advance of aviation.

Please enroll me as a member of AIR ADVEN-
TURERS and send me my certificate and badge. I
enclose ten cents to cover postage.

NEAME:: 2etrnras

Address

[J Check here if interested in model building.
(This coupon may not be used after March 15, 1928)




He raked a gray ship that came un-
der his sights with a withering burst B
of fire— [

George L. Eaton

ARVIN K. HAWKINS, better known to his inti-

M mates on Barnes Field, Long Tsland, as “Cy'—

because of his slow Texan drawl—looked down

over the side of his red-and-black Snorter and studied the
wind sock on the airport below.

He saw the surface wind was WSW and tried to de-
termine the length of the run he would have on the field
when he stuck his nose into it. After circling it twice he
spoke into his intercockpit telephone to his sister in the
rear cockpit,

“You better fasten your safety strap, Nan,” he said.
“It looks a little bumpy down there.”

“That shouldn’t offer any difficultics to one of Bill
Barnes’ intrepid men,” she said,
kled with laughter,

“Phooey to you, kid,” Cy said. “Fasten your belt.”

But the grin that flashed across his own face belied the
seeming force of his words, It was the first time in two
weeks that he had detected any lightness in her voice—
since that day two weeks before when he had picked her
up at the girls’ school she was attending in Virginia so
that they might both reach their father's bedside before
he died.

She had seemed to grieve even more than he when
their father closed his fierce, old eyes for the last time.
After the burial she had, at first, refused to return to
school. But Cy had finally persuaded her that it was the
best thing for her to do. Now he knew that he had been
right.

Her brown eyves twin-

4

He nosed down as his retractable landing gear slid out
and kissed the rough ground with his landing wheels in

a workmanlike landing. He blasted the tail around and
taxied toward the single hangar before he killed his
engines,

He held his sister's trim little figure in his arms for a
moment as she slid out of the rear cockpit to the ground.
Her brown eyes flashed with a laugh again as she touched
his lips with her own.

“You're a swell brother, Cy,” she said to him.

“You're a pretty good guy yourself, kid,” he an-
swered. “We've got to stick together now. There are
only two of us left. It had to happen sometime, Nan, so
don’t feel too badly. Don't mope around all the time.
Get out with that boy, what's his name?”

“Ted Richards,” Nan said and she colored.

“He'll help take your mind off your sorrows from what
you've told me,” Cy went on. “Dad would want you to
go right on doing all the things you've been doing.”

“I know it,” she said, “You're going back to Texas
soon £

]

“To-morrow if Bill can spare me,” Cy said. “There
are a lot of things to be straightened out down there,
Some things don't look so good to me. 'l Tet you know
about everything, kid. You're sure your car is here?”

“Right over there by the hangar,” she said, “It’s the
new one dad gave me this fall. Can you spare a minute
to carry my bag over and look at it >

“Can do,” Cy said and picked up her iraveling bag.
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An eerie threat proves more than
a jest and Bill Barnes is con-
fronted with a relentless fate——

A
Complete
BILL BARNES

Air Novel
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They admired the long, low roadster for a moment be-
fore she climbed behind the wheel and pressed the starter.
The motor roared into action and Cy smiled at her ad-
miringly.

“You're quite an eyeful,” He said as he kissed her again.

“You ought to get yourself a girl; Cy.” She laughed.

“I got enough trouble,” Cy said slowly. “Good-by,
kid. You'll hear from me soon.”

She flipped a gloved hand upward, thiew the car in
gear and swung it toward the road., She saw him going
toward the hangar as she swung off the field and onto
the road.

She eased the big car through the traffic of Winchester
with the same instinctive precision her brother used in
flying or fighting in his powerful Snorter.

A thousand thoughts rushed through her mind that
had to do with her childhood on that interminable stretch
of land and mountains her father had owned and left to
her and to Cy. She thought about some of the perils of
Cy's life as one of Bill Barnes’ little squadron of fliers
and her throat contracted with pain at the thought that
something might happen to him. Tears came into her
eyes, tears that nearly blinded her. She had to stop the
car for a moment until she had wiped them away.

“He’s all I have left,” she said to herself, Then she
thought of the blond head and blue eyes of Ted Richards.

Some of the dread of death left her as she thought of
Ted and the life they were planning together. Cy had
made her promise him that they wouldn’t be married
until they had both finished school that year.

“Give things a chance to age a little,” Cy had told her.

“I'm sure about him now," she had replied. And she
was sure.

It was dusk and the lights were on in the dormitories
and sorority houses that lined the campus.

A cool fall wind whipped swirling eddies of fallen
leaves into her face as she stepped out of her car in front
of her own sorority house. She was glad to be back as
she saw forms that she recognized moving across the
lighted windows. Her feeling of fear and loneliness
dropped away from her as she opened the door and saw
flames leaping in the wide fireplace.

She stood there for a moment watching the girls in the
living room. But she didn’t go in. She thought that it
was nice to be there with them. Then her loneliness
swallowed her again as she thought that it couldn’t last.
In the spring they would all go home to their fathers and
mothers and brothers and sisters. And she would be
alone. s

She thought of going to the telephone to call Ted Rich-
ards. Instead she started up the stairs to her room. She
heard the telephone ring and stopped as one of the girls
answered it.

“Nan Hawkins?” the girl said. “She isn’t here. She’s
home."

“No, I'm not, Kiki,” she shouted to the girl at the
phone. “I just came in.”

A half dozen girls called to her as she went to the tele-
phone. Something made her throat contract again as she
heard Cy’s voice on the other end of the wire.

“Hello, kid,” he said to her.

“What's the matter, Cy 2" she asked.

“I'm stuck here,” he said. “Something has gone wrong
with—but you wouldn't understand. I'll have to stick
around here overnight. T got in touch with Barnes Field
and they're flying some stuff down to me the first thing
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in the morning. If you'll come out and get me T'll buy
you some food. What say ?”

“Fine,” she said. “I'm sorry something went wrong.
And I'm glad, too, because I'm lonesome, Where shall
I meet you?”

“You better come out and get me,” he said. *“I don’t
know anything about Winchester.”

“Right,” she said. “I'll start right away.”

It occurred to her as she left the lights of Winchester
behind her that it was peculiar Cy hadn’t taken a taxicab
from the air field into the city. Then she dismissed it
from her mind. Probably he wanted to fuss with his
precious Snorter until she got there.

“That’s really his girl,” she said aloud. “He’s married
to an airplane.”

It was as dark as the inside of a dungeon now except
where her lights pierced the night ahead. She was driv-
ing slowly because there was a sheer drop of eighty or
ninety feet on the left-hand side of the road and on her
right there was a high bank that dipped down to the very
edge of the road.

She was startled as she swung around a curve and saw
a car almost completely blocking the road. It had evi-
dently skidded because its tail light was against the high
bank and its nose only a few feet from the ravine on the
left. She had to stop because there was not room for her
to pass between the radiator of the stalled car and the
edge of the ravine.

How long he slept he did not know— He
awakened with a start—saw the front door
of the infirmary open—
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Two men stepped out of the car ahead as she put on
her brakes and threw the car out of gear. One of them
came toward her on each side of her roadster.

She didn’t notice until they were beside her that they
both wore colored handkerchiefs over their faces. When
she did notice it she couldn’t even scream because her
heart had climbed up into her throat. She tried to
seream as she saw that they each held a gun in their
hands, but no sound came from her lips.

“Move over, kid," the man on her left said as he opened
the door, He prodded her in the arm with his gun as she
stared at him. FHer lips formed her brother’s name as the
man tudely pushed her over and climbed in beside her.

“It’s all a horrible joke—what he thinks is a joke,”
she said to herself as the man threw the car in gear with-
out closing the door. The other man had climbed on the
running board beside her as the car began to move.

The things that happened in the next few seconds were
like the things that happen in a horrible nightmare. She
saw that the man who was driving was heading the car
straight for the edge of the unfenced ravine. She tried
to scream again and grabbed at his arm. The man on her
right caught her wrists and yanked her back in the seat.

The front wheels of the car were almost at the edge of
the ravine when the man at the wheel slipped his legs out
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from in under the steering wheel to the running board.
The man on the right hit her a stunning blow on the side
of the head as he dropped off the car.

The handkerchief over the face of the man driving the
car slipped down around his neck as he stepped off the
running board of the moving car and slammed the door
shut behind him.

“Cy!" Nan Hawkins' voice screamed as the nose of
the car dropped over the edge of the ravine and kept on—
driven by the rear wheels.

Her voice rose in one long, blood-curdling scream as
the car plunged. There were a half dozen ripping, roaring
crashes.as the car dropped, followed by one terrific one.

Then all was silence.

The two men ran to their parked car and their tail
lights became red specks in the distance as the black
ravine settled back to its peaceful quiet.

II—WARNING

BILL BARNES eased the control column of the big
silver sesquiplane forward and to the right and gently
kicked his right rudder to bring the Lancer around in a
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great. sweeping bank., The whine-of the three-bladed,
controllable-pitch propellers increased as he opened his
throttles another notch and set his Sperry gyro-pilot to
work.

His white teeth gleamed as his bronzed face eracked
into a wide smile. His blue eyes probed the late after-
noon sky ahead and then flashed across his instrument
panel as he took a steel and elastic strap from his lap and
fastened it around his neck. Tt was the same kind of
strap that can be bought in any men’s clothing store with
a ready-tied bow necktie attached to it.

But there was no necktie on this strap. Instead there
were two tiny microphones each about the size of a
twenty-five-cent piece that nestled against Bill's throat to
pick up the vibrations of his voice as he talked to the open
air. He pressed a button attached to the control column
and began to chant the call letters of his own air field
twelve thousand feet below him,

“BB—BB calling Station BBX,” he said like a man
talking to himself. Thal smile flashed across his lips
again as he realized what a tremendous aid these micro-
phones that picked up his voice from the outer walls of
his throat would be. No longer would a pilot have to
hold the “mike” pressed tight against his lips to exclude
other noises. He would have his hands free to fly his
ship and could maintain two-way communication at the
same time,

“BB calling BBX,"” he repeated. “Are you getting me,

Tony 2"
“BBX This is BBX,” Tony Lamport, chief radio
operator and superintendent of communications on

Barnes Field chanted into his ear. “Go ahead, BB,
Your voice comes in as clear as a bell, Bill."”

“This is a great device, Tony,” Bill said. “It is an-
other one of those things that is going to make flying just
a little easier.”

“Just a minute, Bill,” Tony said. He was laughing.
“Young locknut out of the west wants to talk to you.”

“Nuts to you, you kiwi,” Bill heard young **Sandy”
Sanders, the youngest member of his little squadron, say
to Tony. “Hey, Bill! Another of those letters just came
in, Itsays——"

“Never mind what it says!" Bill shouted at him. “I’ll
be in there in a few minutes to see it. I want to talk to
Tony again.”

“0. K., Bill,” Tony said.

“I’'m coming around and down for a landing, Tony. I
want to try to come in on that new ‘bent-beam’ system if
you think it's ready to be used.”

“You can give it a try, Bill. If anything goes wrong
you can forget it and come in for a regular landing in
this weather.”

“0. K. Bill said.  “I'll pick it up at a thousand feet.”

He dipped the nose of the Lancer and a few minutes
later made contact with Tony Lamport again. When he
had picked up the two radio beams—the first a straight
runway “‘localizer” which would keep the Lancer over
the middle of the landing area, and the second a curved
path of radio impulses down which he had to take the
[ancer at the proper angle of descent—he took her in
blind.

In the cockpit he had to center a vertical and a hori-
zontal needle on respective dials—the first to give him
warning of any deviation from the runway's axis, the sec-
ond to show when his ship dipped below or rose above the
radio ribbon that would bring it to earth at the right spot.
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With his Sperry gyro-pilot set to take the ship in he
had only to keep his two landing indicators centered by
using the two knobs on his gyro-pilot to make corrections
to the right or leit or up and down. The two guiding
beams did the rest. . ;

“That,” Tony Lamport said in his earphones as he
felt the landing wheels of the Lancer kiss the runway at
eighty miles an hour, “was pretty.”

“It had to be,” Bill said grimly. He wiped the per-
spiration out of his eyes as he blasted his twin Diesels
and rolled the Lancer up to the apron.

Young Sandy's freckled face was flushed and his eyes
gleamed with excitement when Bill entered his private
office in the Administration Building, Ile jumped out of
the chair behind Bill's desk with a piece of white station-
ery in his hand and began to talk. But what he said did
not make any sense because he was so excited that his
words ran together in a senseless sputter.

“Wait a minute! Wait a minute!” Bill said as he
threw his white helmet on the desk. “Shut up! Let’s
see it. And keep still. No one can think with you jab-
bering like an ape.”

His eyes narrowed thoughtfully as he gazed at the
piece of paper Sandy handed him. On it was written
just a single short sentence in a bold, large hand:

ONE OF YOU SHALL DIE!

That was all.

Bill turned it over and looked at the back. “Where
was it mailed ?” he asked. '

“Louisville, Kentucky,” Sandy said.
the other two came from. It was in a regular stamped
envelope. Tony and I looked it over for fingerprints.”

“You dusted it 7" Bill asked.

Sandy nodded his head.

“Let’s see those other two again,” Bill said. “None of
‘em make any sense.”

Sandy went to a steel cabinet, unlocked it and took out
two more sheets of plain white paper. On the first was
written :

“That's where

Behold, I cry out of wrong, but I am not heard. I cry out
aloud, but there is no judgment. He hath fenced up my way
that I cannot pass, and he hath set darkness in my paths.
He hath stripped me of my glory, and taken the gold from
my head.

The second one was shorter, It read:

Such as sit in darkness and in the shadow of death

Bill shrugged his shoulders and handed the three sheets
of paper back to Sandy. “Some crank,” he said. “A
screwball who imagines we've injured him.”

“Listen, Bill,” Sandy said excitedly, “I know where
those first two notes came from!”

“Nou do!” Bill said. “Then why in Heaven's name
don’t you tell me?”

“I mean,” Sandy sputtered, ““they’re quotations. T
don’t know who sent ‘em, but I know they're from the
Bible. T looked them up in a cyclopedic concordance.”

Bill's eyes widened for a moment and he gazed at
Sandy as though he had never seen him before. “You
did what 7 he askec.

“I checked ‘em up,” Sandy said. “The longest one
about, ‘He hath fenced up my way that I cannot pass,’ is
from the 19th chapter of the Book of Job in the Old
Testament. The second one is from the 107th Psalm.
This last one, I figure, isn't a quotation from anything.

SR
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It just means that this screwball, whoever he is, is just
going to start carving.”

“Carving who?" Bill wanted to know. His blue eyes
were gleaming with amusement as he saw that Sandy was
deadly serious.

“I don't know who,” Sandy said. “But this bird means
business. Maybe he has only an imaginary grievance but
he's going to do something about it.”

“Forget it, kid,” Bill said. “We've received hundreds
of letters like those around here. You know that. Prob-
| ably some old lady wrote them.”
ok { *“¥You don't have to take my word for it,”” Sandy said

| seriously. “But we're going to have some trouble, Bill.”

“0. K." Bill laughed. “Go up and ask Tony if Cy

Hawkins has checked in yet. He ought to be coming in
soon,”

e sat back and watched Sandy go out the door and his

expression was one of amusement. But he wasn't entirely

| amused. Too many times in the past. (Twrrto page74)

As Cy came around, the gray
ship pounced on him from
above like a hungry cat on a

mousge—— ‘
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MODEL MAKING-

Air Trails Department of Practical Construction

Guest Writers
By Gordon S. Light

During the coming months
this space will be turned over to
members of the model hobby.
Each month an outstanding
modeler will write on a subject
pertinent to the welfare of the
hobby. The guest writer will
be given free reign in the selec-
tion of subjects and presenta-
tion of his ideas. All view-
points will be invited, regard-
less of whether or not they
agree with the ideas and poli-
cies of the department.

Guest writers will be selected
with a view toward presenting
both sides of every problem.
This column should be a sound-
ing board for model opinions.
If you disagree with ideas pre-
sented, write and tell us the
reason. Or, if you agree with
the writer, be sure to write
and tell us. Your comments
will be passed on to the writer.
In this way all differences can
be thrashed out and construc-
tive conclusions reached.

In arranging for these guest
editorials the outstanding mod-
elers will be contacted. Their
editorials will be based on con-
siderable thought and much ex-
perience along the phase of the
hobby they are qualified to dis-
cuss.

But it will be difficult to make
this feature truly representa-
tive of the model hobby with-
out the cooperation of the rank-
and-file modeler. Your ideas are
invited. The only necessary
qualification is that you are a
model builder—one with suffi-
cient enthusiasm and interest
to advance constructive ideas
about some phase of the hobby
especially familiar to you. Your
contributions are invited to
keep our selection of writers
and subjects well rounded.

And, by the way—whenever
the opportunity offers, please
answer advertisements
THROUGH AIR TRAILS. It
will help us build our program
if you'll cadperate on this.

11 Model Building ltems

GUEST WRITERS. .BY GORDON §S. LIGHT

Introducing a new serviee fo l:} Trails model Duilders.

THE duPONT TROPHY WINNER.. BY ALBERT E. DILLON

Something new in gas models—a payload cvont winner at the Nationals.

54 MINUTES!.. .BY RICHARD KORDA

Plang of mmr,‘m ;mhmmn’ rlmnmmna}up mur."f I—a world-record holder.

THE DISCUSSION CORNER .

This month readers discuss ')‘mrhrf;r Cross nr:nmr-\f s

THE CURTISS SBC-3 SCOUT-BOMBER. .. BY ALAN D. BOOTON

Another bequtiful model by the country's leading flying-scele designer.

THE NORDMEER .. _.BY WILLIAM WINTER

By popular demand—replica ;mm» uf (rermanyt’s transetlantic trail blazer.

MODEL MATTERS. . .

Club notes, model aelivities everyi h: re, NEs ﬂf rece, Hf (i rul!m!x pictures,
Tiis ix your page, Send fi gour notes, news, siGps.

THE CONTEST CALENDAR - Rt S k.
A schedule of competitive events which I.uy-. 'u'r Trails readers up to the
minnte,

THE QUESTION MARK .

All model building questiong Nir.-e:rruif by mail.

PRACTICAL MODEL DESIGN........coceiooonn.. BY FRANK ZAIC

An authority on model aerodynamics digcisses spiral stability prablems.

THE SOLUTION. ..BY LAWRENCE N, SMITHLINE

Bringing to builders the finest indoor jusclage models,
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The duPont Trophy.

ABOUT ALBERT E. DILLON

Fifteen years ago Mrs. Dillon began missing her paring knives.
But it wasn’t difficult to track down the missing kitchenware, _She
merely looked for her son., She could be sure he had the knives,
busy carving out a model of the Jenny—the favorite airplane of
the day. From that time on Albert—‘Pete,” to practically every
one—was a model “bug.” He continued modeling through the
painful spruce-and-silk era. In 1927 he turned to balsa and tissue,
turning out ROG models that flew successfully. Unfortunately,
his modeling took a slump when he graduated from high school
in 1931.

Gas models brought him back into the model fraternity. They
seemed to be just his line—a natural reaction since Pete operates
a garage in Jackson, Michigan. With more optimism than
wise judgment he entered the 1936 Nationals in Detroit. He left
Wayne Airport after the contest with a 60-second flight to his
credit and a serious resolve to get more experience,

He spent the next year flying his Corben in all kinds of weather
and under every possible setting. And when the 1937 contest sea-
son began, Dillon was among the winners. At the 1937 Nationals
he had the satisfaction of bringing his year of model work to a
successful peak by winning the duPont Payload Contest. His
Corben performed smoothly despite the burden of a 2%4-pound
dry cell attached to the bottom of the fuselage. ;

Between his garage and his gas models, Pete keeps the activi-
ties of the Jackson Gas Model Club running smoothly. As presi-
dent, he is doing good work in spreading the model doctrine
throughout Michigan.

17th consecutive Air

By
Albert E. Dillon

In collaboration with

Gordon S. Light

Trails trophy-win-
ning model

The DU PONT
TROPHY WINNER

Plans for building a duplicate of the
payload event winner at the Nationals—
a scale model of the Corben Super Ace

PAYLOAD event makes severe de-

mands on a model. First is stability

under a wide variety of weight load-
ings, motor settings, and flying conditions.
Strength and ruggedness of construction is a
second requirement. The entire structure
must withstand considerable rough handling.
The landing gear in particular must be
“tough.” Tt must absorb the shock of “hLot”
landings with the increased weight of the pay-
load. An additional requirement is that the
model be small enough to give the motor an
ample reserve of power for carrying the pay-
load. The wing should be of the high-lift
variety with sufficient area for lifting the in-
creased weight.

The Corben Super Ace isn't the ideal model
for a payload event. But it came closer to
filling the requirements than any other model
entered in the payload event at the last Na-
tional contest in Detroit, That is why Dillon
took the duPont Trophy home with him. So
until the gas modeling experts develop a spe-
cial payload type of model, the Corben Super
Ace is leading the field. It's an attractive
model particularly easy to build and fly, since
it has been on the market in kit form for the
last 174 years. Dillon built his model from a
kit, making only minor changes that a year
of steady flying proved necessary. Dillon de-
scribes the Corben as the most consistent fly-
ing model he’s ever seen. Here’s the Cor-
ben’s record for the 1937 season: 2nd place,
Battle Creek, Michigan, Gas Model Contest ;

The presence of a
scale model in the
ranks of gas tro-
phy winners is a
pleasant change.
Above, left—The
model with cowl
removed. Directly
left—The frame-
work,
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OvE HALF oF WiNG

i

terns have been crowded into one page
because of space limitations. Ounly half
of the fuselage formers have been
shown. Draw up the complete pat-

< Sh——— 10 Spaces @ 3530

tern before cutting out the fuselage

formers from ®/4,” sheet balsa. Balsa

=

>

15 used throughout the construction un-
less otherwise noted.

FUSELAGE
Dimensions in the drawing of the

fuselage are given from the top of the

center longeron to the outside edge of
the bottom longeron. In the top view

of the fuselage, the dimensions are the

overall widths of the fuselage at the
indicated stations, First build the bot-

tom of the fuselage from Yx14" hard

balsa. Later, add the formers (F1,

P

B:‘ﬁn
t

Ditton vsED SHEET BRLSE ow LE WING

F2, ete.) and complete the top fairing
with 3/4ax% /20" balsa stringers. Twelve

B | R0 SINGLE OTRUT(ORRVEE) AriACHECSAT NON N, stringers are used—spaced uniformly
- : on top of the fuselage formers.
T ‘@ A— THRERD __@ , N : I &
~®@ ) S
o\ L Il MOTOR MOUNTS
—'“‘““__.-#rah STRUT. STRUT The motor and gas tank are mounted
Lﬂl X E i :.:%:. to pieces of pine 34x124x10”. These
SPOKE WIPE “\/ motor mounts are built into the fuse-
_seap ervers\

lage as indicated in the cross sections

3rd place, Jackson Gas Model Club Contest; st place,
Aviation Round-up, Marshall, Michigan; lst place, du-
Pont Payload Contest, National Contest, Detroit; 1st
place, payload and 3rd place, duration, Southwestern
Michigan Gas Contest, Kalamazoo, Michigan.

The Corben weighs 414 pounds. At the Nationals it
carried 50 per cent payload in the duPont Contest. The
payload consists of a large dry cell, weighing 24 pounds,
taped to the bottom of the fuselage.

CONSTRUCTION
The drawings for this article were prepared from the kit
drawings, except for the changes which Dillon made in the
landing gear and the method of attaching the wing struts.
The one page of full-size patterns contains all the neces-
sary rib, propeller, and fuselage former shapes. The pat-

A-A, B-B, and C-C. The mounts will
have to be spaced to fit the particular type of motor you
are using. Dillon used a Brown Junior which requires
114" between motor mounts. At section B-B an oil wall
is added to prevent motor dirt from entering the fuselage.
Aluminum or tin-can metal will do nicely. Former F1
is also covered with an oil wall. A nosing is cut from $8”
sheet balsa. It is cemented to the front ends of the
motor mounts.

COWLING
The cowl is removable for motor servicing. It is built
up of sheet aluminum, cemented to a light structure of
14x14" balsa and 3/3" formers. A 3/56” diameter tube
is cemented to former F2. This tube fits into F3, which
is an integral part of the fuselage. Rubber bands and pin
hooks hold the front of the cowl to the (Turnto page90)

BATTERY CAHASE

)

BATTERY L BRTTERY

WIRE
!

e

a BRLSA X !
BUIE SOCKET tFJ&EE FLBSHLIGHT CASE
PEMOVE LENS & SUBSHITUTE BALSA DISK

B qoor ceame

BALSA SLED

e BATTERY CRSE
TRACK

INS/DE THE | (VSieo mave reom
FUSELAGE Y'—mmf—y) = _/LAT BALSA

g
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CEMENT BLUMINGM TO BALSA
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MINUTES!

N. A. A, WORLD’S RECORD
CABIN FUSELAGCE MODEL

L

setting the highest N. A. A. mark.

URING the 1936 Nationals in Detroit, Korda flew
a fuselage model out of sight after twelve minutes.
Several weeks passed without news of the model.
He had given it up as lost when he received a letter from
a farmer living about ten miles from Wayne County Air-
port. The farmer had discovered the model while he was
harvesting his wheat. He man-
aged to catch a glimpse of it
before it disappeared into the |
binder. Unfortunately, he
didn’t see it in tme to stop
the machine. The only part
of the model which was sal-
vaged was the return slip con-
taining Korda's name and ad-
dress.

Flying models out of sight
is a favorite Korda pastime.
During the past several vears
he's turned in many long
flights. Last July in Detroit
he set a new fuselage model
record of 54:13. This flight
was the longest of the meet

and is the highest official
N. A. A. record turned in

under the new weight rules.
Korda competed in the open-
class cabin fuselage event.
During the S4-minute flight
the model covered 574 miles

The model that made the longest flight at the Nationals,

Richard Korda and his world-record
model. His formula: A simple model
expertly handled.

Complete plans for reproducing
one of the finest new weight-rule
models that appeared ar the
1937 Nationals—rthe 18th con-
secutive Air 1rails trophy-
winning model

By Richard Korda

In collaboration with Gordon S. Light,

and was recovered undamaged. In the afternoon of
the same day the model flew out of sight after eighteen
minutes to place third in the Moffett Elimination con-
test. For the Moffett finals Korda was forced to sub-
stitute an old model for his lost Elimination job. He
placed fifth in the finals. And, ironically enough, his

ABOUT RICHARD KORDA

Despite having ten years of model-
ing experience, Richard Korda at-
tended his first National meet as a
spectator! This was in Akron, in 1934,
Evidently he got a good idea of con-
test procedure, for the next year he
won the Mulvihill Trophy with a flight
of 24 minutes at the St. Louis National
Meet. This was his first and last con-
test in the senior division. The next
year at Detroit he graduated into the
open class—taking second in the stick
with 5 minutes and second in the
fuselage with 12 minutes.

Speed flying is one of his favorite
sports. He “dusts” his speedsters over
the course at speeds as high as 75
m.p.h, For the last two years he's won
the speed event at the National meets
of the Junior Aviators of America.

Korda is married and lives in Cleve-
land. He is an active member of the
group of championship builders who
have put Cleveland on the model map.
And like most true champions, his skill
and enthusiasm have added much to
the welfare of the model hobby. He
offers one criticism of the present con-
test rules—the weight rule should be
raised to two ounces for every 50
square inches.
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S54-minute model was returned to the airport immedi- for the rubber and prevents cutting. Aluminum plates

ately after the contest. are cemented to the inside of the fuselage to prevent the
In the last three National meets, Korda has had five bamboo stick from cutting the balsa.

out-of-sight flights, Tour of these wandering models Cut the nosing from a block 34x134x'/;6”. Cement a

have been returned safely. The fate of the fifth was de- piece of 74" flat balsa to the inside of the nosing to fit

scribed in the beginning of the article. inside the fuselage. The nosing is attached

Korda has developed a fine contest-flying tech-
nique. Under his care a model delivers its peak
performance. A simple, rugged, dependable
model expertly handled is his formula for win-
ning contests.

by a rubber band, which fits into a notch
in the nose block and extends to the bottom
of the fuselage where it en-
gages a wire hook cemented
across the bottom. The pro-
peller bearing is made of
brass and pressed into the
nose block. Punch the hole
through the nosing to give
the propeller shaft
1 degree negative
and 1 degree right
thrust.

CONSTRUCTION

Fuselage is built of
ex1%"” hard balsa
longerons bent and
pinned to the outline
of the sides of the 3
fuselage. It will be necessary to break the top
longerons at the cabin window. Note that the top
of the fuselage is flat for a distance of 7” to the rear
of the cabin window. The front and rear ends of
the fuselage are covered with */4.” soft sheet balsa.
The tail boom joins the fuselage
with a 4" plug which fits inside
the longerons, The boom is se-
curedd in place with strips of

LANDING GEAR
A greatly enlarged photo of Bamboo struts
the model taken while gliding.  are tapered from
A/faax14" to 3/3ex
14", They are cut to an oval cross section.
The struts extend 9 inches from the fuse-
lage with a tread of 11 inches. Wrap
“scotch” cellophane gummed tape. thread from one strut to the other under-
The rear rubber hook is an in- neath the fuselage to prevent tearing out
teresting departure from the conventional design. A the struts on hot landings. If cemented thoroughly, no
bamboo piece 1/ipx%4x2"—inserted through notches in additional binding is required.
the sheet balsa—sides 17 from the rear of the fuselage. This particular method of construction is both simple
The bamboo rear hook provides more bearing surface and sturdy.
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WING ELEVATOR
The wing is made with a 15” center section and 14" Construction is similar to the wing. Use the full size

tips. Ribs are spaced 114" apart, except at the tips. The rib pattern and the dimensions included in the sketch.
trailing edge is notched 48" to receive the ends of the

ribs. Small triangles are cut from 24" flat balsa and RUDDER

cemented to the joint between the rib and the leading and A typical rudder rib is shown in the drawing. The
trailing edges. These reénforcements are used to prevent remainder of the ribs are cut to a similar shape and the
the trailing edge fr om warping down and de:.lxming the required lengths. The rudder extends below the bottom
shape of the wing. The */16x'/14" spars used in the v.mg of the fuselage where a piece of 14" flat balsa is used to
are curved back at the tip of each wing to prevent warping. complete the streamlining. (Turnto page 87)
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Te model art progresses through exchange
of ideas.
monthily sounding board for your opinions.
For March the subject is twin tails. Other

The Discussion Corner #s a

topics are listed below. Think about them,

CORNER

PREFER an elliptical cross section with the maxi-

mum diameter twice the minimum. I deduced my

choice from the following factors: 1—In a tractor, the
airstream. leaves the propeller in corkscrew fashion
around the fuselage—hence, a round cross section. 2—
In climbs, dives, and similar maneuvers the airstream
strikes the fuselage from either above or below—there-
fore, a diamond or streamline cross section. A compro-
mise between the iwo is an ellipse.—DENTON STOCKTON,
Los Angeles, California.

For the past six years most contests have been won by
models with square or rectangular-shaped fuselages. One
reason for this choice of shape by past winners is the
increased weight of an oval-shaped fusclage. However,
with the increased weight

then write your opinion in 150 words or less
and send it to The Discussion Corner. One
dollar s pard for each answer printed.

covered elliptical fuselage will provice strength unequaled
by a tissue-covered job. This increased strength is neces-
sary in view of larger rubber motors.—GrorGe MicorT,
Allentown, Pennsylvania.

I prefer rectangular cross section with a depth to width
ratio of about 274 to 1. This offers a minimum of drag
at high angles of attack. When a “low belly” is used, it
adds greatly to the stability by lowering the center of
gravity and center of lateral area. This construction makes
for a simple job—Wirriam Horris, Chicago, Illinois.

I prefer the square cross section because: 1—I¢t is easy
to build a model of this type. 2—Plans are simple to
draw, as there is no need for a top view of the fuselage.

3—The square cross section

rules, the oval-shaped fuselage
should be a better choice since
the increased structural weight
will no longer prove a handi-
cap.—E. T. Ropinsox, Broad-
acre, Ohio.

This Month's Topic

In designing the outdoor model what
fuselage cross section do you consider to
afford the maximum efficiency?

affords a convenient place to
mount the wing. Diamonds
and ftriangles are desirable
shapes, also.—MiLaN SEbio,
Minneapolis, Minnesota.

The parabola is the most

The increased difficulty in
building an elliptical-shaped fuselage is not rewarded by
greater duration. The diamond is the casiest and most
efficient shape to build. All the fuselage sides should be
made the same for best results. A model with a diamond
fuselage shows quicker recovery from bad maneuvers
than models with square or elliptical fuselages.—DEAN
ZANGKER, Wichita, Kansas,

The square or diamond fuselage shapes are most effi-
cient—my choice being the square. This shape has more
surface to aid in supporting the model for longer glides.
A model with a square or diamond shape is as good
looking as one with a rounded or elliptical fuselage.
GrorGe B. Warpey, Jr., Indianapolis, Indiana.

The most efficient fuselage shape is a streamline or
tear-drop shape with the blunt end pointing downward.
A fuselage of this shape will have very little drag at any
angle of attack at which the moedel flies.—WiLLiam
Evrnior, East St. Louis, Illinois.

Theoretically, the elliptical section is the most efficient.
However, for practical use, I prefer the diamond shape.
It combines good streamlining with ease of construction.
For models built under the new weight rule, the balsa-

efficient geometric figure for
supporting weight. The closest figure to the parabpla
that can be used in a fuselage cross section is the ellipse.
Therefore, the ellipse is the most efficient shape from the
viewpoint of strength. The airflow past an elliptical
fuselage is relatively smooth compared to square or tri-
angular shapes. Thus for strength and smooth airflow—
use an elliptical cross section.—Jin JorNstoN, Brandon,
Manitoba, Canada.

COMING UP are these topics:

For April—Does the diamond type fuselage madel
improve efficiency?  [What do vyou consider to be the
best method of design for veducing the interference drag
of wing and fuselage junction? Answers must reach us
by January 15th.

For May—Is the one-bladed propeller likely to im-
prove contest times to the extent that it should be incor-
porated in all designs? VWhat do you consider to be the
chief adwantages and disadwvantages of this newly devel-
oped device? Answers must reach us by February 15th.

For June—Do you feel ithat the newly developed
“streamline” airfoils offer adwantages in inodel design
over the accepted undercambered sections? With what
airfoil sections have yow vbtained the best results? An-
swers must reach us by March 15th.



Eurtiss SEE- 3 Scout-Bomber

A flying scale model whose details
and performance will satisfy the
most discriminate
model builders.

By
Alan D. Booton

WO squadrons of the SBC-3s are now being built at the

rate of 20 per month and will be stationed on the two new

aircraft carriers, Yorktowon and Enterprise, after the carrier
acceptance tests have been completed.

The SBC-3 has all the new features of the scout-bomber, in-
cluding the auxiliary gas tank and retractable landing gear. The
ship is all metal and retains the natural metal finish except for
the chrome yellow top of the upper wing and the necessary
squadron markings. '

The model has been designed to conform to the exterior ap-
pearance, pleasing under close scrutiny and a snappy little flyer.
The plans include adaptations for a true scale model.

FUSELAGE

Cement two 124x3x11” soft balsa blocks together with several
drops of cement—keeping in mind that the blocks must be
separated later. Cut cardboard templates of the top and side
fuselage outlines to use when seribing the linés on the block.
Use the joint where the blocks were cemented together as a
center line and mark off the top and bottom with the top tem-
plate. If a bandsaw is to be used, lightly cement the two sides
back on until the side cuts are made.

Scribe template A to the front of the blank and start carving
at B toward the front and then toward the back, checking each
section with the respective cardboard templates. Sand the
fuselage to the final shape, then dope and sand (Tura to page 88)

Did you know that good
flying scale models have
been known to fly out of
sight? While the SBC-3
is not a design adapted
to such phenomenal per-
formance, it yet affords
the finest flights to be
had from an ulirade-
tailed model. Words
are not necessary to de-
scribe the photos; they
speak for themselves.
The flight shot is en-
larged three diameters!
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READERS AND CLUBS.

SCALE MODEL CONTEST
open to all Canadian and
Grumman Gulfhawk : no entry fee
to compete under 8 divigions @

Local winners are eligible to enter

the International Air Show,
carrying airplane,
plane has or does exist.
Juniors, 18 to 16 years old; and

prizes, merchin awards, and
may be shipped

the builders after close of show.

Cirele, Washington, D C,, or Mr.

cintion Headguarters, Washington,

Aee

rubber-powered models
Club, Lebanon, Pa.

Contest Calendar

Notices should be mailed to the Contest
Calendar, Air Trails, 79 7th Ave.,
in advance; news of winners and results immediately after the events.

sponsored by the Surlil
Ameriean model bul
or previous registration required s contestants

up to 14 yenrs. 1
prizes; contest closes March 31, 1988,
Chapters are invited to compete I:|l'l‘l|'il[.;ll ln(.-ull model building or N.ALAL groups.
the tinals,
obtiined from National Junior Aviator Editor, Press Bldg., Cleveland, Ohio,

SPECIAL CONTEST for nonflying scale models sponsored jolntly by the N.AA, and
Ine., to be held at the International Air Show in
Chicago, Jannary 28th to Febrnary 6th. Contest open to models of any man-
accurnte in seale but with o wing spread of not more than
thivty-slx or less than elghteen inclhes.
Three closses of competition :
Novices, 12 years or under;
air trips for junlors amd seniors,
xpress prepald to Pt Sweeney, Contest Direetor,
Alr Show, International ;\l]l}l]lilil(‘l“[l:l.‘.
for
Lnyart, contest chairman, National Aerondutic
I*, J. Sweeney,
Air Show, International Amphitheatre,

FIRST NATIONAL MODEL ATRCRART CONFERENCE, National Aeronautic Asso-

ANNUAL CONTEST of the Ace Model Club,
July 4th: announcements to he muade later, 1
Model Club, 19 South Center Street, Marshalltown, Lowi,

FIFTH ANNUAL OUTDOOR FLYING CONTEST, Lebanon, Pa,, August 27th.
sored by the Lebanon Bxchange Club: a full list of
Information from Contest Director,

New York City, at least 6 weeks

T&ll(}\\'l‘ll‘ll Junipr Aviators, and
ders: subject : Maj. Al Willlams'
14 to 18, and over 18; 52560
Cities not

s
having loenl Junior Aviator

Complete informition can be

Any type allowable, provided the actunl
Seniors, from 10 to 21
trophies, cash
Muoilels
International
Chicago, 111, Models will he returned to
further information address Willinm It
Assoeintion Headquarters, Dupont
Contest Manager, International
Chiecago, 111,

(. Date tentatively set for Febroary.
Marshalltown, Iown. Tentative date

For further information address

Spon-
outdoor events—gas and
Lebanon Exehange

model and it always turned in a satis-
factory performance”—is the way the
§ M. A. C. correspondent described
this interesting model.

San Diego Aeroneets

The San Diego Aeroncets held their
first meeting October 17th, at Camp
Kearny Mesa. Weighing in started at
7:00 a. m. and flying began at 8:30.
A large crowd of spectators watched
the four scheduled events—gas, rubber-
powered fuselage and stick, and hand-
launched glider, Thermals were few—
flights being mostly climb under power
and then glide. Alan Hems turned in
a nice flight of 6:20 to take the stick
event. He flew an open-frame single
tractor.

Gas model flying started about 9:30
a. m. Leighton Webb took first in this
event with a Brat-powered monoplane.
Ilis time was 4:08 using Y4 ounce to
the pound.

The hand-launched glider entrants
fared poorly. Alan Hems took his sec-
ond 1st of the meet with a flight of :29.
As an added feature of the meet, the
gasoline allotment was boosted to %
ounce per pound. This is the amount

Friedrichshafen bomber by the Model
Aero Club of St. Joseph, Missouri.

allowed by the N. A. A. rules. Elbert
Weathers took first with 9:57.

Gas Endurance (/g ounce)

1. Elbert Weather 4 :56
2. Paul McKool 4:15
8. Mel Mattson 2330

R. O. G. Fuselage—rubber-powered

1. Leighton Webhb 4 :08

2 Daniel Halacy 2207

3. Warren Williams 1:48
H. L. Stick

1. Alan Hems 620

2, Daniel Halacy 2:67T

3. Warren Williams 1:24
H. L. Glider

1. Alan Hems 329

2. Daniel Halaey an

3. William Moser [ [52!

Daniel Halacy, who sent the report
on this meet, used a one-blade propeller
on his madel in the rubber-powered
fuselage event. It would be interesting
to learn more about his experiments
along this line.

Linden, N. J., Notes
Linden Model Aircraft Club, Linden,
New Jersey. Carl Frank has been
elected president of the L. M. A, C. for
the 1937-88 season. Other officers are:
Silveo Colletti, vice president; Charles

Right—H. W.
M. Taggart, To-
ronto, built this
1936 Texaco
winner from
plans in the
June and July
Air Trails.
Stringers were
substituted.

Pictures of the San Diego Contest.

Top—Hem's stick model gets off on
its winning flight of 6:20.

Above—Williams launches his twin
pusher—the only one entered—to win

3rd place.

Below—Peter Ogrinz, New York, built
the Inspirer from plans in the October
and November Air Trails. With 10-sec-
ond timing it thermaled for 15 minutes.




Hawaiian contest pictures.  Top—
Twin, Elf-powered Martin Bomber;
Above—Shigeo Oka starts his eight-
foot, Brown-powered parasol. Below—
Robert Fukuda's five-foot gas model.

After favorable comment on a previous
picture, another is presented showing
Pete Bower's six-foot gas model. Mr.
Bowers lives in Los Altos, California.

Sprague, secretary; and Ralph Mann,
treasurer.

Frank Yuhasz recently recovered his
T. D. Coupe gas model which was lost
during the Union County Gas Meet
last August 22nd. The model weath-
ered the two months in the open in
remarkable fashion. Frank feels it has
earned the right for retirement for the
rest of its life—so, no more contests.

Roy Messinger was high-point winner
of the L. M. A, C. during the outdoor
season with 205; Richard Egles, second,
with 284; and Frank Jones, third, with
149.  Alex Pawlikowski received a sub-
seription fo Air Trails for placing first
in the Junior Point System,

Philadelphia Contest
Results

Philadelphia Model Aeroplane Asso-
ciation held an indoor meet November
8th at the 108th Field Artillery Armory.
The interesting feature of the meet was
that all the entrants were novices—
newcomers into the model hobby. This
contest was intended to initiate them
into contest procedure before they ad-
vance into the regular junior and senior
contest. Naturally, the duration of the
flights were not high. But, neverthe-
less, the beginners showed considerable
interest and enthusiasm,

R. O. G. Stick

. Harold Snyder
. Robert Wallace
. Donald Walters

H. L. Stick (Tractor)

. Lounis Stackhonse 1:54
. Franels Zanger
. Richard Joice

1311

LIls=

Sl =

Right—Entrants
in the South-
eastern Gas
Model Meet,
Charlotte,
North Carolina.
Alan Booton,
standing fourth
from left.

AIR TRAILS
H. L. Stick (Pusher)

1. Walter Speak 1
2. William Fleming

First Annual Aero I.T.|.
Contest

With many prominent aviation in-
dustry figures on hand, the First Annual
Aero I. T. I. Model Plane Contest was
held on November 20th at the Aero
Industries Technical Institute, new air-
craft industry training school in Los
Angeles.

The contest attracted hundreds of
model builders of southern California
and provided lively competition among
builders of both gas-powered and rub-
ber-powered models. Handsome tro-
phies were awarded in both diyvisions.

Fred K. Hardy, of Burbank, Calif.,
was the first prize winner in the gas
model division, Irwin Ohlsson, of Los
Angeles, was runner-up. Prize winners
in the rubber-powered division were
Bill Fox, of Los Angeles, first; and Don
Wiebe, also of Los Angeles, second. All
received trophies. Special award win-
ners were William S. Rhodes, of Los
Angeles; Ralph Pickard, of Hawthorne,
Calif.; and Jack Bitterly, of Santa Bar-
bara, California,

Judges of the contest were John K,
Northrop, president of the Northrop
Corporation and designer and builder of
many famous military planes; Hall L.
Hibbard, chief engineer of the Lockheed
Aircraft Corp., and designer of the re-
nowned Lockheed “14;" and Dr. Arthur

50,6

Klein, professor of aeronautical science
at the California Institute of Technol-
{Turn to page 94)

The QUESTION MARK

All questions pertaining to model construction problems should
be addressed to Gordon S. Light.

Answers will be given promptly by mail, thus avoiding delay.




Practical
Model Design

To Fnow designs the moder
builder must nnderstand
spiral stability problems.

By Frank Zaic

Author of the Model Aeronautics ¥ earbook.

N a recent issue we covered the functions of the stabi-
lizer. We found that its size was not at all critical, as
we make it a practice to be generous with the stabilizer

area. This practice of being generous with the stabilizer
has led some of us to be likewise with the rudder. The
function of the rudder is a bit different from the stabilizer
and it is very important that it be as close as possible to
its correct value. We cannot say to have the rudder area
so much of the wing’s area. There are too many factors
involved in this. To clearly understand the

57

study of mechanics you will realize that the model does
not move in the direction the propeller is pulling it, but
along the diagonal direction. :

The major portion of the dihedral-spiral-stability study
depends on your realizing the fact that the model is in
a sidewise motion. If the model is moving in this direc-
tion we can very easily see that the air does not strike
face on, but along the sides. Taking a view along this
new path we would see the model as shown.

Taking another glance at the sketch, you will note that
the “inside” wing has considerable under-camber portion
exposed, and that the “outside™ wing has the upper part
exposed. This is equivalent of having the angle of at-
tack change on each half. The inside wing has positive
and the outside negative. From the previous articles you
can realize how much more lift the wing with positive
camber has. In fact, the difference is just equal to the
torque.

It is evident that the greater the torque, the greater
will be the side force and with it a greater increase of
angle of attack or exposing of under surface. You can
casily demonstrate this principle to yourself by taking a
three-fourth-front view of the model. At zero torque you
should face the model, and with increase in torque slowly
rotate the model with the inside wing coming toward you.
This sidewise motion of the model is known as “skid-
ding.” - And the point we must bear in (Turnto page 72)

action of the rudder we must understand torque,
dihedral, skidding and side area.

Torque is the principal source of instability.
To realize its power all we have to do is to hold
the propeller and watch the ship rotate. Now,
the tendency for the ship to revolve while it is
flying is still there, but we control it by the
dihedral, or having one wing lift more, or using
a counteracting rudder or side-thrust adjust-
ments. Although by this it would seem that
we have several means of controlling the torque,
the actual truth is that the wing does all the
work. The other adjustments are simply means
of shifting the model so that the wing will take
effect. The manfer in which the wing counter-
acts the torque is as follows:

First: We must realize that the lift force is
always perpendicular to the airfoil. This will
give us forces as shown on the drawing. Note
how the total lift is vertical when the plane is
level. The torque tends to upset the model by
rotating it in opposite motion of its rotation.
When this happens, the lift component natur-
ally angles and in conjunction with the weight
of the madel force acting through the C. G, it
produces a force diagram as shown. Here we
see that the torque produced a side force. No-
tice the direction of this force. You will recog-
nize the position of the model as being that of
circling with the torque. But have you ever
wondered why the ship banks more at the be-
ginning of the flight? The secret lies in the
dihedral effect.

We now know that torque produces a side
force. Consider a plan view of the model while
it is under torque influence. From the drawing
we can see how that side force and the forward
propeller force produce a diagonal. From your

TOTAL LIFT
b

FIB LIFTING 7L

HITH C6. BE-
KD oV
LAETING T2,
AOHENT oS
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SURFACES OF S5IDE SLIPPING
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An indoor model desioned
to eliminate delicate brac-
ing. An exceptionally
ragged project jfor new-
comers to try their skill

By
Lawrence N. Smithline

The SOLUTION

ODEL BUILDERS have definite preferences in
model types. Most modelists go in for tractors,
probably because they are the easiest to build and
to fly. The more exacting model builder, however, pre-
fers the fuselage model. He believes that the added time
and trouble required to build and to correctly adjust the
fuselage model is worth the difference in appearance,
This fuselage model departs somewhat from general
indoor practice. Heretofore, fuselages have either been
covered with tissue or else tissue or wire has been used
in their construction to absorb the rubber torque. The
construction used on this model does away with the
bother of bracing the fuselage, although it increases the
-weight approximately .003 ounces.
The rest of the model is conventional so let us get into
the business of building it for our next trek to the armory.

WING

The wing for the model is made of straight edges for
simplicity. The loss of efficiency due to this
type of construction is probably small, Its
advantage lies in the fact that it cuts down the
building time.

The first job in building is to make a full-
sized drawing. Cut spars for the midsection
from very light /44" sheet balsa, /4" wide.
Tip spars are cut from the same sheet, 1/s" at
the root tapered to ®/sy” sq. at the ends. Round
all edges and pin them to the drawing. Cut
ribs from stiff 1/s." balsa stock with a template
of the shape in the drawing. The process of
cutting ribs is as follows: Place the template”
on the sheet of balsa and cut along the edge of
it. Then move the template /3" away, but
parallel to the cut just made. Slice along the
template again, forming the rib. Cement the
ribs in place, cutting off '/; the excess from the
leading edge and ?/; from the trailing edge.
Now make a cardboard template of the tip and
bend two strips of /4."” sq. soft balsa, soaked

in water, around the template. Join the tips to the main
spars and then cement the outermost ribs in place. The
wing may now be covered. After the covered wing has
been removed from the microfilm hoop, crack the light-
cement joints at the intersection of the center section and
the tip sections. Raise the tips and firmly cement them
in their new positions, Make clips from .010 wire, as
shown in the drawing, to fit the fuselage blocks and ce-
ment them to the wing spars, thus completing the wing.

FUSELAGE

Make a full-sized drawing of the fuselage, making sure
that both solid and dotted lines are shown for the cross
braces. In this type of fusclage the left- and right-hand
sides are different. The dotted lines denote the right
side and the solid, the left. Pin two long, light strips of
/64" sq. stock on the drawing for the longerons and ce-
ment in the cross braces, of the same stock, on the solid
lines. Then build the other side, using the dotted lines

The photos of the completed model show clearly the angular
fuselage cross pieces.
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as the guide. Put in the spacers at the front and rear -
of the fuselage and after they have dried in place cement
spacers “A’” and “B,” top and bottom, in place. You
will note that the ends of all the cross braces converge
to a point where others meet and that not even one goes
to a space where there are no others.

The plugs come next. Make the rear plug by ce-
menting two sheets of '/gs” stock together, the grain
running oppositely. Then cement, on one side only,
slivers of 3/44" stock (as shown in the drawing) to fit
the rear of the fuselage. Cement in the rear hook,
which is bent from .0l16-diameter wire, to the shape
shown on the drawing. The first step in making the
front plug is exactly the same as that of the rear. Then,
after a plug similar to the rear is made, cut out the
center part (between slivers) and build up the front
section as shown in the drawing. Then cement the
thrust bearing, which is of the double bearing type,
in place.

Lay out the boom as shown on the drawing and build
it of 1/44” sq. light stock. Cement the extension in place
and then cement the boom to the rear plug. Make sure
that you cement the flat side of the boom on top.

You may now cover the fuselage and boom.

The landing gear consists of two strips of balsa, */1¢"
by 1/s" at the upper end, tapered to 864" sq. and 77 long
to which wheels are attached by axles. The wheels are
1/qs" sheet balsa with a cross-grain brace. The axles are
made of 010 wire as shown on the drawing. Place the
wheel on the axle, cement the axle to the landing-gear
spar, and cement the spar to the fuselage in the position
shown on lhl: (Il'a\\’iﬂg.
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TAIL AND RUDDER

Make a full-sized drawing of the tail. Then make a
cardboard template of the shape and bend around it two
strips of /4" sq. soft stock about 15” long which have
‘been soaked in water. After the water has evaporated,
pin the formed tail spars to the drawing and cut out the
ribs from 1/g4" stock. Cement the ribs in place and then
cement the two halves together. (Note that there is only
one rib in the center.) Make the rudder in exactly the
same way. That is, draw it up, bend a (Turnto page 92)
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BOMB DEVELOPMENT

| THE UNITED STATES FIRST AERIAL BOMB
WAS DEVELOPED IN 19iC. DESIGNED TOBE
PROPPED OR THROWN FROM THE ARMYS
FIRST WRIGHT PLANE IT WAS FITTED WITH
SEVERAL PETONATORS IN CASE IT LANDED
OTHER THAN UPON ITS NOSE.

DURING THE WORLD WAR GERMANY

DROPPEDP MANY TYPES OF AERIAL
POMBS RANGING FROM THE FIRST
SMALL ROUND ONES STEERED BY
STRIPS OF CLOTH, AND THE PUEER
“BEE-HIVE BoMB of THE ZEPS TC
THE LATER AND MORE EFFECTIVE

“EGGS"OF THE LATER YEARS OFTHE
CONFLICT.

[

THE ALLIES (N RETURM SHOWERE &
CERMANY WITH OVER 5000 TONS OF
FRAGMENTATION, DEMOLITION, AND
INCENPIARY BOMBS. THESE RANGED
FROM TWENTY POUNDS uP TO jO0O0O
POUNDS., ANOTHER SIX MONTHS OF
WAR WOULD HAVE SEEN THE INTRO-
DUCTION 9F A PROVEN PILOTLESS
AERIAL TORPEDPO THAT WOULD FiIy
50 MILES, SHED ITS W INGS AND FALL,
-A GIANTT.N.T.BOMB, THis was
STEERED AUTOMATICALLY TO A PEE-
PETERMINED SPOT OVER THE ENEMY
; I-INES BY GYROSCOPE,

THE MOPEEN BOMBERS OF THE US.ARMY
CARRY THE FOLLOWING IN VARIOUS ¢ UANT-
ITIES. LEFT TO RIGHT: THE 4000 LB., AND
THE Z,000 LB. DE MOLITION, 1,100 LB.ARMOR
PIERCING AND THE |00 LB, DEMOLITION,
STANDARD AND THICIK CASE 600 L&
DEMOLITION., STANDARD AND THICK CASE
300 L B. DEMOLITION,STANDARD AND
‘TI-HC.K CASE 10O LB PEMOLITION, AND
THE STANDARD 25'1-8-
FRAG MENTATION BoMB.
 THE PILOT GIVES AN IDES OF
THE SIZES WHICH RUN FROM

3 N . e ZFT. FORTHESMALLEST UP
e BT - TO(4 FT. FORTHE LARGEST.

oLy
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DESTROYERS OF THE AIR

(Continued from page 13)

members of formations. Other methods
are heing studied, such as the preserva-
tion of a small reserve formation in the
vicinity of combat around which de-
tached individuals or elements might
reassemble. However, it is not consid-
ered likely that reorganization could
always be achieved.

Pilots trained to fight in teams,
though unable to locate the reserve or
the main body, would be instructed to
join together spontaneously in: small
formations and econtinue on their way,
or to their home airdromes. The
chances are that a pilot lost from his
formation would not be long in finding
a-small group to which he could attach
himself. These formations would em-
ploy mass tactics in meeting a similar
enemy formation, until disorganization
again occurred. In the general mélée
only one single-seater could conveniently
be on the tail of another at a time. But
in fast planes he would be in this posi-
tion for such a short time that other
friendly pilots, taking pot shots as the
enemy came in range, might fire as
many shots as the man on the enemy’s
tail. Thus it seems likely that the ro-
mantic master of the art of aerial duel-
ing, with his string of confirmed wvie-
tories, has passed into history to return
no more,

When it is stated that pursuit planes
would go forth to battle in formations
of 75 to 100, it seems on first thought
that it would be impossible. How can
so many planes, flying from 200 to 300
miles per hour, be kept in formation—
even in peace-time maneuvers? How
do those military pilots manage to fly
the elaborate formations which have be-
come a familiar sight over the nation?

‘The answer is that each man, with
only a few exceptions, has only one
other man to wateh, and each takes his
cue from that man.

The basic unit of a pursuit formation
is the element of three planes. In most
formations it flies in an inverted Vee.
The leader is No. 1, the right-wing man
No. 2, and the left-wing man No. 3.
(In some exhibition formations indi-
vidual planes in elements may be
“echeloned” either to the right or the
left.) An echeloned formation, whether
an element, flight, or larger unit, is one
in which the component units fly all on
one side of the leading unit, and on a
line which extends outward, backward
and generally upward about 45 degrees
from the line of flicht. An echelon may
be an echelon of single planes, of
elements, of flights, or of squadrons—
though each unit in a large echelon may
not necessarily itself be in echelon.

After the element, the mnext larger
unit is the flight. In close-formation

drill, as distinguished from tactieal fight-
ing formations, which are somewhat dif-
ferent, the flight is generally an echelon
of two elements.

The squadron formation in close-
order drill is normally composed of 18
planes, flying as an echelon of three six-
ship flights.

The group formation is made up of
two or more squadrons. (The tables of
organization call for four squadrons to
a group, but the General Headquarters
Air Force at present doesn’t have
enough planes to fill out its three pur-
suit groups completely.) The normal
drill formation is an echelon of squad-
rons, and the formation for aerial re-
views 1s a column of squadrons, flying
one behind the other on the same level.

In addition to the planes of the pur-
suit squadrons composing the group,
there are those belonging to the group
headquarters squadron, carrying the
group commander and his aides. The
headquarters’ squadron is assigned five
planes.

Formations, especially practice for-
mations, are not invariably made up
of the same number of planes—the num-
ber available for service often having a
lot to do with the number which take
the air. Instead of 18 planes, a squad-
ron of pursuit is allotted 28 planes by
the tables of organization, 9 to each of
three flights and one to the squadron
commander, A portion of the planes
are always out of commission., During
the World War the American units kept
only 50 to GO per cent of their planes
in commission. A present-day squadron
is supposed to be able to keep 18 or 20
of its more easily maintained modern
planes ready to fly at all times.

The next unit larger than the group
is the air force wing. It does not fly
as a single formation, for it may be
composed of two or more groups includ-
ing different classes of aviation. There
are three wings at present in the
G. H. Q. Air Force,

The Iirst Wing, based at March
Field and Hamilton Field, has no pur-
suit, being made up of bombardment
and attack groups, together with two
reconnaissance (air force observation)
and two air base (maintenance) squad-
rons.

The Second Wing includes the 1st
Pursuit Group at Selfridge Field, and
the 8th Pursuit Group at Langley Field,
as well as two bombardment groups (at
Langley and Mitchel fields), and recon-
naissance and air base squadrons.

The Third Wing, based entirely at
Barksdale Field in Louisiana, includes
the 20th Pursuit Group, an attack
group, an air base squadron, and Third

Wing headquarters and headquarters’
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squadron. First Wing headquarters is
at March and Second Wing headquar-
ters and the G. H. Q. Air Force head-
quarters at Langley.

Returning to the matter of close-
formation flying, let us take a look at
the picture of 18 Boeing P-26s. That
is one squadron, three flights of two
elements each, echeloned to the right.
A group of four squadrons in echelon
would be that squadron and three more
squadrons, arranged the same way and
extending on out and up on the same
straight line.

Every wing man in the whole forma-
tion is watching his own No. 1 man,
and all he has to do is to sit right there
on that wing. A wing man can follow
his leader in a pursnit ship even
through slow raolls, loops, and any other
maneuver in which constant control is
maintained throughout. His job in ordi-
nary formations is comparatively easy.

Each element leader in the formation
keeps his element in line with the
others ahead of him, watches the dis-
tance, and at the same time keeps his
eye open for signals from the element
leader just ahead. The leader of the
first element in the formation runs the
whole show. He decides what to do
and gives the signals. Element leaders
repeat the signals all the way back, and
then the lead element starts the maneu-
ver and all the others follow in their
places.

Suppose our formation, which is eche-
loned to the right, wanted to make a
90 degree turn away from the echelon,
that is, to the left. It is obvious that
if all the elements remained in their
positions those on the outside, having
more distance to travel, would be left
behind, TIf the turn was into the
echelon, the elements of the formation,
being on the inside of the leader’s turn,
could not fly slowly enough to avoid
getting ahead of him. Therefore, on all
turns the elements cross over within the
flights, the flights cross over within the
squadrons, and the squadrons cross over
within the group.

In all echeloned formations, the fol-
lowing units cross over to the opposite
side of the leader in all turns. For all
planes are traveling at the same speed
and must travel the same distance to
avoid getting out of place ahead or be-
hind. The result of a turn properly
made is that the group ends up in ex-
actly the same kind of formation, but
echeloned on the opposite side.

In turns away from the echelon each
unit crosses over slightly behind the
unit ahead, but in turns into the
echelon each unit crosses over directly
above the unit ahead. This makes it
essential that no man be above or below
his proper position. Many a military
pilot has had his closest shaves on inside
cross-over turns,

In 180 degree turns, units in the for-
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mation cross over only once. This turn
is more difficult than the 90 degree
turn, and turns of 180 degrees into the
echelon are for the most part avoided.

In a 90 degree diving turn away from
the echelon, the leader starts the turn
slowly, at the same time dropping the
nose to the degree of dive he desires,
The element behind him follows, cross-
ing over on a line just above the lead
element. If the dive is steeper than 45
degrees, the following wunits echeloned
oult and up at 45 degrees. will find them-
selves below the leader’s new line of
flight (though actually above him in
relation to the earth). Hence flights
eross over under the air-track of the
flights ahead, and the whole formation
ends up echeloned on the opposite and
in a howling dive. Formations recover
from dives ordinarily by doing a 180
degree “pull up,” that is, a 180 degree
climbing turn in which they generally
cross over twice.

i
1
i

formed by pursuit formalions in peace-
time drill.  One especially spectacular
exhibition trick is the “huddle.” Tt is
performed by a “flying wedge,” which is
a Vee of three elements, with a fourth
element close behind in the fork of the
Vee.

The huddle takes place over a cer-
tain point. Just before the wedge of
ships gets over the point the rear ele-
ment does a loop and dives straight
ahead, crossing over the point of the
huddle, In the meantime, the Vee of
three elements has gone on past the
point a short distance, where the lead
element does a half roll and comes back
in the opposite direction, crossing the
point a good distance under the element
which has just performed the loop. The
two side elements have done 270 degree
diving turns away from the formation,
and now come diving back toward the
point at exactly the same time that the
other elements are also approaching the

Diving turns are normally away from
the echelon, but 90 degree dives into
the echelon are sometimes made. Here
the elements ahead pick up speed so fast
that following elements don’t have time
to cross on over into echelon on the far
side of the leader’s line of flight, but
follow down in a line behind him, the
echelon being resumed in the recovery.

In a 180 degree dive away from the
echelon, the elements successively do the
dive in place, which automatically puls
the formation in a dive back under its
former flight path and echeloned in the
opposite direction.

The Lufberry circle is a maneuver
performed by a flight or by an element
alone. It was devised during the World
War as a defensive maneuver in aerial
combat. The flight leader starts a
circle to the right or left, and the other
planes fall in behind him—the wing
men on the side of the turn going first.
To recover regular formation, the leader
flies straight for about five seconds and
then turns back past the circle, the
others falling into position behind him
as he turns.

Various other maneuvers are per-

The two-place Seversky fighter for Russia,

point. When perfectly done, all four
elements cross the point at the same
time, going north, south, east, and west,
one just above the other. From the
ground it seems that they are going to
meelt in a tremendous collision, After
they have passed the point, all turn to
the right, forming a Lufberry circle of
elements. The leader turns ont and
doubles back, giving the other elements
a chance to form an echelon behind
him.

Lack of space forbids much deserip-
tion of tactical formations and mass
fighting methods. Tactical formations
in general are much looser than drill
formations, and are purposely irregular.
The echeloned squadron or group, such
as we have been considering, though
useful when searching for slower, non-
attacking planes, is rather weak from a
defensive standpoint. Hence pursuit
ships flying in territory where enemy
pursuit might be encountered would
generally fly with squadrons divided
into two flights of nine ships each, each
flight in a Vee of elements. The squad-
ron would fly as high as it could, in
order to preserve the advantage of alti-
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, tude, and dive on enemy pursuit forma-

" tions or meet them on a level. The
second flight would attack eclose behind
the first,

A group of four squadrons would nor-
mally fly with three squadrons arranged
as described above and flving on a level,
one behind the other. The fourth
squadron would be broken up into- six
elements which would be posted as
lookouts, two ahead and one on each
side, two or three miles away from the
main body, and two a shorter distanee
behind.

A pursuit pilot above another has a
very great advantage, because he can
attack the enemy below him when he
pleases. If the enemy pilot should try
to climb it would slow him down and
decrease his maneuverability so that a
plane diving from above would have all
the advantage (as long as he didn't
dive so fast as to be unable to turn or
pull up quickly without blacking out).
Hence. a group commander who found
himself higher than the enemy pursuit
would at first send down only enough
planes to equal the enemy’s, and retain
the altitude advantage for the rest of
his planes until it could be utilized to
the best advantage. Thus the group
would operate as detachments of squad-
rons.

In a major war, however, the enemy
would also fly in large groups, and the
result would be that in a big air battle
all the planes would soon be drawn into
the combat and a general mélée would
result, with still other groups coming in
on both sides in answer to radio calls
or as the result of previously arranged
flight plans.

In such gigantic pursuit battles the
side with the most maneuverable and
fastest climbing planes would no doubt
be victorious, since pilots would prob-
ably be of about equal skill. Pursuit
pilots agree that climbing ability is
supremely important in pursuit combat.

Though speed, rate of climb and
maneuverability are all very important
in every case, speed is considered of
relatively higher importance for pursuit
attacking bombers and other multiseat
types. The development of faster hom-
bardment planes has resulted in a run-
ning controversy among military airmen
as to whether pursuit would be able to
cope with bombers in another war.

It was found during the War that a
50 per cent speed margin was just
enough to enable pursuit to keep the
initiative in combat. Unable to break
off and attack again at will, a pursuit
plane, with all guns shooting forward,
would be helpless. With only a small
speed margin the various units of a pur-
suit formation would be unable to
maneuver into position to attack re-
peatedly from different directions, thus
dividing the fire of the defensive gun-
ners. Instead, after the first diving at-
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TRAIN FOR RADIO IN 12 WEEKS

BY MY QUICK, EASY “LEARN BY DOING” METHOD

Prepare today to enter a real money-making field
by my quick, easy way to learn Radio. Here in my
school you are trained in 12 weeks for your start
for a better job and a real future. You do actual
work on a great outlay of Radio equipment.
The remarkable ‘Learn-By-Doing’ methods
used in the great Coyne Shops train you in Radio,
Television and sound equipment servicing. Not
by books . . . Not by Correspondence . . . But all
under the individual guidance of skilled instruc-
tors, and only on similar kind of work you will
meet out on a real job. My methods make it easy
to learn— First you are told how to do a thing
— then you are shown how to do it— then you
do the work yourself. WHERE ELSE CAN
YOU FIND SO QUICK AND EASY A WAY
TO GET PRACTICAL TRAINING IN THIS
GIANT INDUSTRY?

I'LL FINANCE YOUR TRAINING

DON'T LET LACK OF MONEY keep you from sending in the Coupon TODAY,
Learn how you can get training first and take more than a year to pay for it
after sraduation. Make your first payment 60 days after your regular 12 week.s’
training period ends. Then take over a year to pay the balance of your tuition in
easy monthly payments. Hundreds of ambitious fellows have used this method
to get Coyne Training. FILL IN THE COUPON AND MAIL IT TODAY. It will
bring you the details of this amazingly quick and easy way to get your start

towards a good pay job.

. e m— g

Radio —Television —Sound Equipment

Your training at Coyne is in wonderful, modern daylight shops on the finest kind of :
RADIO, TELEVISION and SOUND EQUIPMENT, Television is sure to come asa = -
commercial industry, whether this year or next. Talking Picture and Public Address Par‘t Tlme work Wh“e Lear“ing

Systems offer opportunities for the trained man. Evervthing possible has been done to

’ i

make vour stay at Coyne happy and healthful as well as profitable. Employment Se Wice after Gl'adl.laﬁon
- - - - If you need part time work to help pay living expenses while training, my
Electrlc Refl‘igel'atlon Tl‘all'llng Employment Department will help you get it, They will also give you Life-
Incl“ded at No Extra cost time Employment Service after you graduate.
This combination Training (Radio and Refrigeration) can be of great value to you. Mail Coupon Today
Whether you go into business for yourself or get a job working for a Radio Sales and 7
Service organization, the fact that you are trained in gervicing Llectric Refrigerators ' “ se“d You A“ the Facts

should be profitable to you. Many Radio Manufacturers also make Electric Refriger-

i = . "
ators and men with this combination training are much more valuable to these employers. Get the new *'Coyne Opportunity Catalog,

Vou can NOW get this training without extra cost. giving all facts about Coyne Training. Photographs
of Shops showing students at work on modern radio

No Advanced Education or equipment under the personal supervision of Coyne

=0 i Expert Instructors. Also details of my Part Time

Prev.ous Experlence Needed Employment Offer, Pay After Graduation Plan and

Graduate Employment Service. Yours without cost.

1f you can read and write simple English and are ambitious you can be trained the Coyne Simply Mail the Coupon

way—by actual experience on n wide variety of up-to-date Superheterodyne sets,
oscillators, nnalyzers, and test instruments, You learn how to operate television receiv-

ing and transmitting equipment and how to install, test and service public address H.C 3

systems and sound picture uqu_i:mu:nr_. Coyne training also helps prepare you to qualify Rédi;;LnEitX;'%nl ’;:‘:‘“M““{T‘l Yl St hiool

for a government license examination as Amateur Broadeast or Telegraph Radio Oper- 500 S. l"aulilm\ ‘Stloyl?:pt‘ gg-‘za C.h[l-cnu;?o' m

atorand to know Codeand Department of Commerce rules. Send coupon for all details. ] > ! TR

Send me your big FREE Boolk about Coyne Training and give me all
details regarding your “Part Time Employment Offer”® and “‘Pay
After Graduation Plan” of easy, monthly payments.
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tack, they would have to close in behind
or just above the enemy formation and
do little manenvering or dodging about
for fear of being left behind. When in
shooting range they would be at the
mercy of the tremendous fiving power
of dozens of machine guns bristling from
the bombers.

Pursuit retained an adequate speed
margin over bombers for 15 years.
About 120 m.p.h. was as much as the
older type bombers, such as the Key-
stone B-6, could do. Then in 1938
Glenn L. Martin threw consternation
into the pursuit camp by producing a
bomber which flew at close to 200 m.p.h.

Most of our pursuit planes at that
time were Boeing P-12s and Curtiss
P-6s. The highest speeds the later
models of these biplanes could make at
their best altitudes were 195 m.p.h. for
the P-12F and 198 for P-6E. Then
Boeing brought out the P-26 monoplane
which made 284 m.ph. at 7,500 feet.
Substitution of a 600 h.p. for a 500 h.p.
engine upped the speed somewhat. but
Glenn Martin was also upping his
bomber speeds by putting on maore
powerful engines. The Martin bomber
with two 840 h.p. Wright Cyelones
cruises at 210 and has a high speed of
235 m.p.h. Obviously the newest pur-
suit was far too slow. A 50 per cent
margin would have required a speed of
352 m.p.h,

In Europe the pursuit specialists set
about meeting the new situation with a
new version of an old trick. The French
ace, Guynemer, once tried a eannon of
S7mm. bore on a Hisso Spad during the

Curtiss Falcons
negotiating an
inside crossover
turn, a danger-
ous maneuver if
improperly ex-
ecuted. The
"corduroy' is a
plowed field
beneath.

War. It fired only one shot, and he
didn’t like it. The idea was dropped.
But aboub three or four years ago the
famous Hispano-Suiza company brought
out the Moteur-Canon, an 800 h.p. Vee-
type engine with a cannon of 20mm.
(about 75 of an inch) bore mounted be-
tween the cylinder banks so that the
mass of the engine would take the re-
coil. It fired 208 rounds a minute,
through the propeller hub, at a tre-
mendous muzzle velocity, producing a
trajectory which was almost flat for 500
vards. Among the new planes using
this formidable weapon are the Morane-
Saulnier 405.C1 and the Dewoitine 518,
both TFrench low-wing pursuit single-
seaters reported capable of 208 m.p.h.
The Fairey company in England has
also produced a eannon plane.

With the advent of such tremendous
battleships of the air as the Boeing
B-17 and B-15, and with even larger
ones in the offing, it would seem that
a heavy enough support could be pro-
vided to mount small cannon to fire to
the rear. The Polish National Aircraft
factory has produced a high-winged,
strut-braced pursuit monoplane of
tough metal throughout, which has two
20.0Imm. cannon of Swiss make
mounted rigidly at the juncture of
struts and wings—one on each side,
The structure is said to be able to stand
the recoil without damage. However, a
cannon on a flexible mount in a gun-
ner’s cockpit would be another matter,
Anybody who wants to can guess that
the Air Corps is working on it, though
this writer hasn't heard even a rumor.
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In America pursuit designers have
for the most part been trying to meet
the threat of the new fast hombers with
much faster pursuit planes. They have
built marvelous planes during the last
year or so, but the 50 per cent speed
margin over the bombers has not been
restored.

Just how fast the big Boeing bombers
will go is a military secret, but the B-17
averaged 230 m.p.h., figured from air-
line distance and elapsed time on a
cross-country flight. It probably flew at
a fairly slow cruising speed, and perhaps
made detours, since the elapsed time
was given to the newspapers. If the
high speed is only 250, a pursuit plane
with a 50 per cent margin would have
to clip it off at 875! That, according
to the authorities, would be needed by
a single-seater for effectiveness in actual
combat, using forward machine guns.
The hardest problem, of course, would
be locating and intercepting fast enemy
formations before they reached their
targets. Many military men hold that
bombardment cannot be kept from
reaching a large proportion of its ob-
jectives,

The chances are there aren’t any pur-
suiters yet which will do 875. How-
ever, we now have some mighty fast
ships. The most conspicuous pursuit
planes in the Air Corps for the next
two or three years are likely to be the
Curtiss P-36s and the Seversky P-33s,
The P-36 is a single-seater and the P-35
is a two-place pursuit plane which can
be used as a single-seater, for it can out-
perform most single-seaters of to-day,
and, it may be, all of them,

The P-36 was first tried out with a
1,000 h.p. Wright Cyclone and then a
change was made to a new I4-cylinder
Pratt & Whitney Twin Wasp, which
develops about 1,100 h.p. for take-off.
Six months ago the Air Corps ordered
210 of these planes, for reasons of econ-
omy combining two years’ requirements
in the biggest military airplane contract
awarded in years.

Performance ficures on the P-36 will
be secret for some time yet. However,
the plane is reported to have made an
average air speed of 800 m.p.h. recently
on a cross-country trip. On the basis
of these figures one might reasonably
guess at a high speed in the vicinity of
320 to 840. Howard Hughes’ racing
plane, which set the world land-plane
record at 352 mp.h. with the cockpit
cover off, was supposedly capable of
360 or more. But it had no military
load.

The P-36 probably has an excellent
rate of climb, though not as great as
could be given a slower plane of equal
power. The Hawk 75, a Curtiss export
pursuit plane very similar to the P-36
but with a nonretractable landing gear
and an 840 h.p. engine, climbs at 2,400
feet per minute at sea level. The Boeing
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P-26 in the 500 h.p. version can climb
to 24,500 feet in 12 minutes. However,
the Hawk 75 does 273 m.p.h. to the 234
of the P-26.

The new P-36 type was tried out at
Wright Field with the recently devel-
oped Allison Vee-12 1.000 h.p. liquid-
cooled engine. No plans or results are
being announced, of course. But it
wouldn’t be a bad guess that the army
is experimenting with a eannon to shoot
through an offset geared propeller hub
on this engine. Again, this writer hasn’t
heard even a rumor. The P-36 is armed
with the conventional two forward ma-
chine guns, one .80 and one .50 ealiber,
and a load of light bomhbs. Cannon
shooting through the propeller hub are
not adaptable to radial air-cooled en-
oines.

Recently both Pratt & Whitney and
the Wright Aeronautical Corporation
have perfected new 14-cylinder, twin-
radial engines of 1,400 and 1,500 h.p.
But there have been intimations that
the torque of such engines would be so
greab that small pursuit planes could
not be rigged to offset it. The tendency
for the whole ship to roll over when
the throttle was advanced would be too
great for formation flying,

As a result the Materiel Divison at
Wright Field has been experimenting
with an arrangement of two propellers,
one behind the other, rotating in op-
posite directions, thus neutralizing the
torque. The Fiat-powered Italian sea-
plane, which made the still standing
440 m.p.h. world speed record in 1934,
had such a propeller assembly.

So also does the remarkable Dutch
pursuiter, the Koolhoven F. K. 55. The
12-cylinder, liquid-cooled Lorraine Petrel
engine in this high-wing monoplane is
located inside the fuselage behind the
pilot, and the two propellers are turned
by shafts running to the nose of the
plane. An Oecrlikon (Swiss) cannon is
mounted in front of the pilot and shoots
through the geared offset propeller
hubs. In addition, four machine guns
are mounted in the wings! Enough fire
power there to make the bombers
quake. And the high speed, with only
840 h.p., is reported at 323 m.p.h.

American designers are giving more
serious attention, apparently, to the de-
velopment of in-line engines of a type
suited to the mounting of small cannon.
The Curtiss Conquerer has, of course,
long been standard Air Corps equip-
ment. It was used in the P-6s and only
recently a 675 h.p. supercharged Con-
querer was chosen for the new Con-
solidated PB-2A  two-place pursuit
planes. The Air Corps has taken a
leading part in the development of the
Allison 1,000 h.p. Vee-12 engine, which
is being tried out in two or three kinds
of planes. And recently Sherman M.
Fairchild, president of the Ranger Engi-
neering  Corporation, announced that

the company is working on a new 1,000
h.p. engine composed of two 12-cylinder,
air-cooled Vee-type engine units hooked
together to turn two propellers in op-
posite directions, and adapted to mount-
ing a cannon shooting through the pro-
peller hubs,

It secems reasonable to suppose that
practical tandem engines of this kind,
which solve the pursuit torque problem,
can be built much more powerful than
1,000 h.p. . Inahility to cool such power-
ful engines is the limiting factor here.
The Hiat twin-tandem engine, which
made the 440 m.p.h. record, produced
more than 2,000 h.p., but could run
only a short period of time, The sur-
face of wings and fuselage was utilized
as radintors, a practice which would
obviously make a pursuit plane too vul-
nerable. However, great advances have
been made recently in cooling technique.

The trend toward two-place pursuit
planes has been gaining force lately, and
great inlerest is being shown in an even
more radical multiengined pursuit type.

The Air Corps tried out a few Ber-
liner-Joyce P-16, two-place pursuiters a
few years ago and about a year ago
acquired a number of Consolidated
PB-2A, two-place pursuiters. This Con-
querer-powered plane has three machine
guns, a .30 caliber and a .50 caliber
firing through the propeller and a 80
caliber flexibly mounted gun in the rear
cockpit.

The most remarkable two-seater in
the world, perhaps, is the Seversky
P-35, with a 1,100 h.p. Twin Wasp. Tt
is said to be capable of over 300 m.p.h.
It came in for a lot of publicity during
the fall as “similar” to the Seversky
planes in which Frank Fuller won the
Bendix trophy and in which Miss
Jacqueline Cochran eaptured the world
speed record for women at 208,05 m.p.h,

The Seversky 2P, a retractable land-
ing gear pursuiter very similar to the
P-85, but powered with a 745 h.p.
single-row Cyclone, is said to have a
high speed of 810 m.p.h. with a sea level
climbing rate of 2,350 feet per minute.
The service ceiling is 31,600 feet—
which is 200 feet greater than that of
the Hawk 75 single-seater of 840 h.p.
The Seversky 2P climbs about as fast
as the more powerful single-seater and
with the advantage of a retractable
landing gear is, of course, much faster,

The need for a great volume of firing
power to meet the deadly defensive fire
of bomber formations has resulted in
development of the multiseat, two-
engine fighter. Several European models
have appeared, but perhaps the most
interesting of all is the new Bell XFM-1

fighter. It is a retractable landing gear
monoplane. Its two Allison engines are

mounted in nacelles on each wing, and
drive three-bladed, electrically adjusted
propellers behind the wings. The for-
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ward part of each nacelle is a com-
pletely inclosed gunner’s cockpit.

Pilot and co-pilot sit in the nose of
the fuselage. one behind the other. A
radio operator, who is also a gunner, is
carried, making o crew of five. In addi-
tion to the 8Tmm. cannon, which is
braced against the weight of the engine
in each nacelle, there is a .80 caliber
forward-shooting machine gun. The
two .50 caliber guns are in the fuselage,
and sweep the sky to the rear, A load
of time-fiise bombs is carried for break-
ing up close formations from above.

The Bell fighter has a wing spread of
70 feet, is 58 feet long, and loaded
weighs about seven and a half tons.
Heated, supplied with oxygen for the
crew and high-powered superchargers
for the engine at high altitudes, the
“Airacuda” would be a nightmare to
any formation of “Flying Fortresses.”

Combat tactics have not yet heen
worked out for the new two-engined
pursuit planes, and methods of employ-
ing even the less radical two-seaters are
still highly theoretical. However, it is
obvious that the tremendous speeds of

all the new planes would make diving
approaches on enemy planes from the
front and sides practically useless. At-
tacking pursuiters would have to start
their dives far ahead and the moment
they would be in firing position would
be so short that the human eye and
hand could not function quickly enough
to shoot effectively, Approaches under-
neath and from the rear would give a
pursuiter only an instant to shoot while
the bomber gunner had much more
time.

Attacks using forward guns would,
therefore, undoubtedly be confined to
the general area above and behind the
enemy defensive formations. Two-place
or multiplace planes with flexible guns
could fly alongside and in front of
enemy formations and shoot from those
vantage points, Planes of this type
could pour lead into a group of bombers
from all sides at once, all the attacking
planes flying either above or below the
enemy so as not to be in the path of
each other’s fire, The position would
doubtless be above, so forward guns
could be used at the same time in diving
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attacks from above and behind. The
pursuit fire would be concentrated on
a more or less compact formation, while
the defensive fire would be scattered out
around a wide circle.

Those who claim that formations of
“Flying Fortresses™ can’t be stopped, at
least in daylight, may be jumping to
conclusions. Large formations of pur-
suit would no doubt brave the fire of
the bombers, and expect to take heavier
losses than in similar engagements in the
World War. However, the pursniters
could maneuver so that some of the
bombers would be in each other’s way.
The field of fire and vision from a
“blister” on a bomber is comparatively
limited. Shooting at some angles would
be extremely awkward and pursuiters
dodging in and out of sight would be
hard to hit.

Regardless of how the new planes
would be used in warfare, it is ex-
tremely interesting these days to watch
developments. For, without a doubt,
more things are happening in the world
of military aviation to-day than at any
time since the World War.

GLIDING

(Continued from page 23)

At the 18th Rhoen soaring contest
held at Wasserkuppe, Germany, a total
of 78 sailplanes participated, nine of
them being two-place craft. These
proved equal in performance to any of
the single-seaters, and included Minimon
245, Kranichs (which are similar to the
Rhonsperbers and designed by the same
engineer) , and MU-10s, which, contrary
to general German construction, have
a welded steel-tubing fuselage. The
total number of miles flown at the meet
was 28,500, and the most recorded for
one pilot was 1080, this honor going to
Beck, flying a MU-18 single-place sail-
plane. The winners of the whole con-
test were Krach and Zimmerman, using
a two-place MU-10.

SILVER

Pioneer Silver "C" Pilot.
Jack O'Meara was our first pilot to
attain a Silver “C” certificate, the high-
est international soaring award. This

honor, whose requirements are a dis-
tance of over 31 miles in a single flight,
an allitude to excess of 3,800 feet, and
duration of at least 5 hours, is now
shared by 9 other Americans,

These

b, SRR Sy Tl
Jack O'Meara and Mayor LaGuardia
of New York at start of glider mail flight
from Brooklyn to Washington, D. C.

include (the figures stand for certificate
numbers assioned by the International
Federation of Aeronautics) :

Richard C. duPont, 32, Wilmington,
Del; Lewin B. Barringer, 65, Philadel-
phia, Pa.; Stanley Smith, 286, Rochester,
N. Y; Emil A, Lehecka, 237, Long
Island City, N. Y.; Henry Wightman,
238, Upper Montelair, N, J.: Emerson
Melhose, 239, Wyandotte, Mich.; Ches-
ter J. Decker, 240, Glen Rock, N. I:
Harland  Ross*, Montebello, Cal;
Arthur Schultz®, Detroit, Mich.

Jack O’Meara, however, showed the
way to these pilots one bright day in
1933, when he flew a distance of 67
miles, went upstairs to 4,780 feet, and
remained aloft 8 hours and 8 minutes.
Sinece then he has become an important
figure at all important air races, and has
thrilled crowds all over the country
with daring acrobatics in his brightly
painted Franklin Glider.

(* Certificate number not assigned at time of golng
Lo DTess.

Jack got his soaring experience at
Wasserkuppe, Germany, in 1930, and
was the first to demonstrate cloud soar-
ing in this country. TIn 1981 he acted
as chief instructor for the Bowlus-
Hirth gliding school at North Beach
Airport, Queens, N, Y., heing instru-
mental in training many of our present
successful pilots, At that time he pur-
chased a cracked-up German Darmstadt
sailplane and reconstructed it from stem
l(}.slurn.

With this ship he broke many Ameri-
can glider records and became National
Soaring Champion, which fitle he held
for over two years. In his Chanute,
Jack explored the air currents over
New York City, soaring for nearly an
hour and broadeasting his experiences
through a specially installed radio trans-
mitter.

In 1985, together with R, B. Franklin
and Stanley Smith. he organized the
Lustig Sky Train, which consisted of
three gliders towed by an airplane. In
this they successfully flew official mail
from Floyd Bennett Field, Brooklyn,
N. Y., to Washington, D. C. TLater the
same year, with Paul duPont, Jack
made the first international glider tow
flight from Miami, Florida, to Havana,
Cuba.

Jack O'Meara’s glider time runs into
hundreds of hours, more than that of
any other pilot in this country, 1In
addition to being a glider pilot, he is
also known for his skill in handling
power planes, including the autogiro.

Recently he has not been active in
gliding having been kept busy in execu-
Live capacities. At present he is with
the Wold-Chamberlin airport at Min-
neapolis, Minn.
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through coast-to-coast operation was
inaugurated. Step by step in short re-
lays—none over 200 miles in length—
the system was “perfected.” New York,
Bellefonte, Cleveland, Bryan, Chicago,
Towa City, Omaha, North Platte,
Cheyenne, Rawlins, Rock Springs, Salt
Lake City: Elko, Nevada; Reno, and
Qun  Franciseo were refueling points.
Cutting hay and the removal of hum-
mocks transformed a cow pasture to a
landing field. Corrugated tin hangars—
which constantly were either burning
down, from the careless cigarettes of
mechanics, or blowing down in high
winds—were the only shelter offered.
When the pilots were not getting them-
selves lost or killed—seven died within
the period of a few weeks experiment-
ing with a foreien type of plane—so
absent was discipline that it was not
uncommon for a mail pilot to make an
unauthorized landing en a convenient
hay field to visit with the pretty daugh-
ter of a farmer, The “wild young pilot”
tradition still remained from War days,
for the mail pioneers all were reeruited
from those services. Actually when
mail was flown experimentally between
one or two relay points, invariably it
was delayed rather than speeded in
transit.

For the first two years the air mail
was hit or miss, although a number of
so-called emergency landing fields were
laid out. Tt then became plain that
there could be no through transconti-
nental service unless provision was made
for night flying. The only precedent
for lighting an airway was the light-
house service serving water shipping.
From Chicago west to Cheyenne blinker
beacons and revolving lights of low
illumination were spaced approximately
every eight miles, But obviously they
could be seen only in clear weather.
None the less, by July 1, 1924, through
transcontinental service was inaugurated.

A few weeks after that service began
I flew the new air mail route. It was
run in short relays as the pony express
carried the mail. In place of Indian
ambush to halt the riders there were
the aerial enemies—fog and rain. I
recall sitting down in Iowa City for
twenty-four hours because of a normal
rainstorm. The mail sat idle in the
mail  compartment for the period.
Weather information was both inade-
quate and slow. Lacking communica-
tions between ground and plane, should
dispatchers receive belated information
of squalls in the path of a mail plane,
the system was to attempt to reach a
farmer living near an emergency field
by- telephone. Then, if time permitted,
the farmer chased the cows from the
pasture and stood forth shooting red
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TO OAK IN AIR TRANSPORT

(Continued from page 21)

A pioneer in
large-scale
transportation
of air travelers
was the old Con-
queror-pow-
ered Condars.

rockets into the air to signal the pilot
to come down. Equipment used was
War surplus army DH’s powered with
Liberty engines. Despite double pay,
no pilot liked night flying.
Experimental air transport operations
begun about that time were little better.
Tt was the thrilling flight of “Slim”

Lindbergh from New York to Paris
which gave air transport its start

Above the emotional hero worship at-
tending that historic hop, so far as re-
sults were coneerned toward modern
flying, the important reaction was that
it opened the publie purse for aviation
development. All aviation, starving for
years, still flying on War wings, sud-
denly found itself glutted with capital.

Dreamers and doers stepped into the
picture, TFirst executives ranged from
incompetents to men of vision and im-
agination. Behind them grew an army
of trained grease monkeys, salesmen in
traffic departments who wouldn’t take
“no’” for an answer from a cautious or
uninterested publie, plane designers,
engine builders, radio experts, weather
scientists, lighting engineers, a thousand
inventors and patienl research men toil-
ing in humble shops and modern labora-
tories to improve metals, magnetos,
spark plugs, fuels, tires, landing gears—
the list is all but endless.

Still air transport operations had to
have their heads knocked in the hard
but enduring school of experience.

It's the popular thing to give all
praise to the heroie pioneer pilots, many
of whom gave their lives on the altar of
aerial progress. Bul basically that isn’t
a true picture. “The wild young pilot”
tradition still persisted, A pretty girl
passenger often inspired vertical take-
offs or spectacular side-slip landings on
the part of the pilot, scaring the devil
out of all on board. Too often weather
judgment was poor. When decision
whether or not to fly was left to the

pilot, he too often would take off in
bad weather because of a poker game or
a date with a girl in the city of his
destination. Sometimes; beeanse of jeal-
ousies. existing in the temperamental
moods of early pilots, o flisht would be
undertaken because the pilot of a pre-
ceding schedule had gotten through and
the later pilot felt that if such a dub
could make it, so could he. Too often
such decisions resulted in tragedy—mnot
only tragedy for the pilot, but for his
passengers as well,

Cramped and uncomfortable in tiny,
mnheated, and unventilated eabins, fre-
quently half-buried under mail sacks,
invariably deafened by the roar of mo-
tors, they rode with pilots unskilled in
instrument flying and still possessed of
the dare-devil complex. Transportation
to and from airports was poor, passenger
comforts were almost entirely Incking.
Emergency landings and motor failures
were altogether too common. Yes,
equal heroes with the pilots were those
pioneer passengers!

Then came the tri-motored transport,
best and most serviceable of which were
the Fords—the famous “Tin Goose.”
From 85 they were to step up speed to
120 miles an hour, yet even the most
modern were drafly and noisy. Cotton
wadding could not save one from an
aftermath of ringmg ears. Too often
coughs and colds attended a flight.

Yet the old Tin Goose served a noble
purpose, It was de luxe equipment for
its day. It pioneered through trans-
continental passenger flying by the end
of 1980. Tt only vanished from the sky-
ways some three vears ago—and van-
ished is hardly the word. For the same
brave Tin Goose still serves air trans-
port on a score of foreign-operated
routes in South and Central America,
and in Asia.

It was only eight years ago that the
first transcontinental flying service was
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plans with detailed instrnetions ineluding the construction of the dummy gasolene motor.
Everything needed to complete the model and make construction as easy as possible,
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OSTPAID
OR AT YOUR DEALER

Remember to see your dealer first for your ““Valkyrie'"
model kit, As this model Is braogd new, he may not
yet have it in stoek. Ask him to order it for you 4t
once, or send your order direst to us.

SPECIAL TO DEALERS

This *“Valkyrle!" medel Is sure to repeat
the popularity of the *‘Flea' shown at
Tef.  Ir you are a regular Sclentiin
dealer, send your order at once At your
regular  discount, or wrile immediately
for full particulars of these amd, many
ather Sclentific productiong.

SCIENTIFIC MODEL AIRPLANE COMPANY

218220 A.T.2 Market Street  “‘GAS MODEL HEADQUARTERS"' Newark, N. J.

In France: E. Kruger & Co., 9 Rue St. Sebastien, Parls
In England: H. & §. Norman, 46 Derby Rd., Kirkhams, Prestwich, Lancs,
In Australia: Swift Model Alrcralt, 158 Adelaide St., Bri Qu land
In South Africa: Stratosphere Model Aircralt Supplies, P. 0. Box 3248, Johannesburg

Please mention AIR TRAILS when answering advertisements.
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two different models of forty-passenger
transports are now nearing completion.
Both are four-engined ships. Bach may
cross the continent with full load with
a single intermediate stop. I can’t im-
agine what new luxuries engineers may
devise for passengers in those new
planes, but T am sure new luxury w;]l
be built in them.

This matter of new, larger, faster,
safer equipment for transport operalions
has become an eternal game of leapfrog
among the builders and operators. Such
fierce competition in equipment explains
why air lines do not make money,

Two pilots, the second one originally
called a “safely pilot,” had been used
on major air lines practically from the
advent of the Ford tri-motor. As new
instruments were added, each possessing
some indispensable quality under cer-
tain conditions,
became a two-man job. And sometimes
too much for two men! Literally the
instrument panel overflowed the dash-
hoard. An additional panel had to be
installed over the pilots” heads in some
transports. Two pairs of eyes were re-
quired to sean them all. That, in addi-
tion to flying, concerns such as radio
communication and operation of con-

trols. We began to hear the medical
phrase, “pilot fatigue’” Some crashes

were assigned to that cause. “Pilot
faligue” was not mere physical weari-
ness, since eighty-five hours’ flying a
month is a standard schedule for trans-
port pilots. It was the nervous strain
of having so many things to do.

Again the engineer stepped into the
picture. The automatic or robot pilot
had been in a laboratory for a score of

years—ever since Lawrence Sperry first

demonstrated gyroscopic control of an
airplane before the World War. Wiley
Post further demonstrated the depend-

ability of the automatic pilot when he’

flew solo around the world in one short
week. The robot pilot was ready for
practical use by the time “pilot fatigue™
became a serious problem. Actnally
operating the controls in flight better
than the average pilot, the robot is now
practically standard equipment. Ninety
per cent of all Pan American’s flying
operations are accomplished by the auto-
matic pilot. On domestic lines the
automatic pilot is flying more than a
million miles a month.

Pilots are still required to
and land by manual control. In soupy
weather landings are the hardest. Ex-
periments in blind landings have been
going forward for several years, ever
since Jimmy Doolittle proved the possi-
hility for the Guggenheim Foundation.
And now we have the automatic land-
ing, as distinguished from blind land-
ings. The Army Air Corps, as the re-
sult of two years of intensive research.
only a few weeks ago demonstrated a
completely automatie landing device.

take off

flying a modern plane '

The obvious weakness of such auto-
matic landings is that factory echim-
neys, trees, or other obstacles may get

in the way.

vision or judgment.

is being met.

A machine

qannot have

That problem, too,
The giant transports now

being built will need longer runways
for take-ofts and in planning new air-
ports to accommodate them, the engi-

neers are forced to

country.
All  this
prospective

of dogmatic assertions that
such never could be done.”

progress,

go f

immediate
has been made i the

ar into the

and
face
“such and
Ten years

ago one was told that transport flying

speed never could exceed 100 miles

an

hour, “because high flying speed means
high landing speed, and high landing
speeds with passengers would prove dis-

astrous.”

Landing

flaps

and  wheel

brakes together solved that problem.
The 200-mile-an-hour plane ecould be

landed at forty

miles,

American

air
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transport 1s where it is because Ameri-
can ingenuity refuses to accept any
“ean’ts.”

THE CHIEF'I'AIN
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MODEL DESICN

(Continued from page 37)

mind is that while the power is on, the
model is in a continuous skid.

The above explains why the model
flies with one wing low while under
power, but it still does not explain the
turning. As you know, the wing has
more drag at a large angle of attack
than at zero or negative. So it is only
natural that the inside wing tends to
slow down with consequent rotation.
Another factor which tends to make the
model turn is the rudder. Notice how
prominent it i1s while sighting the model
on its sideway path. We can easily see
how the rudder tries to straighten itself
in the air flow. While it is trying to
straighten itself out it naturally brings
the model into a head-on position in
respect to the air flow. Bul we know

at positive, when the real trouble is that
the rudder ts too small.

A properly proportioned rudder will
allow a certain amount of sideslipping
to counteract the torque, yet will not
permit the nose to swing.

By now yon must be wanting to know
how to find the ideal rudder area. We
wish we could give you the exact figures,
but even the aviation engineers have to
depend on past experience. The reason
that the above motions were explained
in detail is so you will know just what is
the trouble when your model misbehaves,
If you can tell whether the rudder is too
large or too small it should be a simple
job to make the necessary correction. A
fairly close proximation can be had by
analyzing the functions that determine
its area.

We know that the model rotates about
its C. G. This means that the force be-
hind it must be stronger than the front

i Force diagram

: for this, the

| third in a series

of four model

|, aerodynamical
= : articles.

;‘ THAN y'xy

\WNSTAGLE WHEN

L% X 1S GREATER

o=

that, if we get the model into head-on
air flow, the dihedral control of the
torque is gone and no matter how low
the wing already is, the torque will still
try to swing it still lower down.

Now, if the rudder is really powerful
and swings the model back into the air
flow the moment it gets a side flow, we
can easily see how a spin results. Here
is where a rudder that is too large for
the design causes spiral instability. -

In the case of too small a rudder area,
the action will be as follows: With side
slip producing the side air flow, the
small rudder area will not be strong
enough to overcome the greater area in
front of the C. G. With the nose tend-
ing to swing still farther away from the
path of flight we introduce a larger angle
of attack on the inside wing, This keeps
on increasing until the angle is so large
that the wing stalls. The action is that
the whole ship stalls, and the model set-
tles with the nose swinging in small eir-
cles and the tail way down. We usually
think this stall to be due to poor longi-
tudinal adjustments, and we begin to
mess around with angle of ineidence,
moving the wing back, or setting the tail

one to keep the model on a true flight
path. Since we know that air reacts on
the side of the fuselage we can easily
assume that its forces on each side of the
C. G. will depend on how the fuselage is
shaped. A square one will naturally offer
greater resistance, but since it is of
equivalent value, we can assume that a
balance of the areas when viewing the
model from the side will give an approxi-
mate rudder.

The writer has been successful in using
the side-pattern method of determining
the rudder area. Just sketch the side
view of the model as shown on a piece of
cardboard. To obtain the needed “fac-
ing-the-wind” characteristics we must
bring the center of side area behind the
C. G,

This spot is about two or three inches
behind the C. G. Pierce this point with
a pin and balance the pattern. You
should start with exeess rudder, so that
it will naturally be tail-heavy, and then
slowly trim with scissors until balance is
obtained. In making this side pattern,
remember that if a fuselage has several
different sections they should be repre-
sented according to their drag wvalue.

AIR TRAILS

The square will naturally be the highest,
with round the minimum, as it forms an
ellipse with a dingonal air flow. There-
fore, if your fuselage tapers from square
to triangular or round, be sure to thin
out the tail portion more than it really is.

Although the wing halves just about
balance each other, on flat stabilizer, or
thirty per cent chord C. G. adjustments,
they are drawn in at regular side view,
to match the rudder with the dihedral.
A larger dihedral will eall for less side-
slip for countertorque, which means
small rudder exposure and consequent
need for a larger rudder area. The cur-
rent design of having the C. G. behind
the trailing edge calls for doubling the
wing side area, that is, if each tip has
three inches dihedral, the total shown
should be six inches. This point will ex-
plain why lifting tail models naturally
require a larger rudder,

The propeller is drawn almost full-
size to account for it while the ship is
in a glide and whatever gyroscopic effects
it may have while it is turning.

Besides taking care of the torque the
dihedral also keeps the model in a stable
position when a gust upsets it, the side-
slip air flow producing the corrective
action. The action is similar to the
torque control. The moment the model
makes a side move, the increase of angle
on the inside wing soon brings it to nor-
mal.

The degree of dihedral depends on
the power. A glider can get along with
just a few inches under each wing, pro-
viding the rudder is carefully figsured. A
power ship, however, needs more di-
hedral. A fair rule to follow is to use
one and one half inches under each tip
for every foot of span. This is for a nor-
mal seven-to-one-aspect ratio wing. The
span naturally determines the power
used: A small span means small or low-
powered ship, and a large span means a
large and powerful model.

Lately, a side-thrust adjustment was
found to be very effective in taking care
of the torque. Although most of us seem
to give the side thrust the credit for
taking care of the torque, we still have
to thank the dihedral for its corrective
action. What happens in the side-thrust
adjustment is that side force of the prop
pull changes the direction of the turn.
The torque is still trying to lower the
inside wing (right wing, facing the
model) and what we now have is that
the model is skidding toward the out-
side of the comuntertorque circle. Here
again the rudder comes into play.

This, then, is the simplified explana-
tion of spiral stability. It is one of the
hardest points to understand.

In closing, we would like to again
stress the importance of streamlined
fuselages. The fact that the model has
a continuous side wind should definitely
make us shy away from square-cornered
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Convoy-Fighter
(Continued from page 25)

the rear deck. Others use a sort of
perambulator-top arrangement hinged
to the bottom of the rear-hatch frame.
Seversky has hit upon the simple device
of rotating the rear deck into the fuse-
lage like the cover of a roll-top desk.
This serves several purposes. When
turned up into position, it forms a
stream-lined continuation of the cockpit
inclosure that carries the air flow
smoothly down to the tail surfaces.
Needless to say, this adds a mile or
two to the Fighter's maximum speed.
In this position, the deck also serves
as a compartment in which the flexible
machine gun is snugly nested when not
in use. A turn of the deck rotates it
into a position completely out of the
gunner’s way in a section of the fuse-
lage not generally used. The same
movement automatically uncovers the
gun for action, at the same time elimi-
nating the deck as an obstruction to
the field of fire. The gunner sits com-
fortably in the rear opening of the cen-
ter section which protects him from the
blast of the slip stream, thus permitting
greater accuracy and freedom of action.
Neat, eh?

The armament of the Convoy-Fighter
is also something to talk about. For
a long while, students of pursuit design
have been watching the evolution of
multigun fighters abroad and wondering
when American designers und tacticians
would snap out of the old World War,
twin-pun complex, The Bell “Aira-
cuda” appeared with a double answer
to the European moteur-canon and
now Seversky pulls out of the hat a
multigun fighter to end all multigun
fighters, Back in the old navy days
of wooden ships and iron men, wind-
propelled battle wagons were rated ac-
«cording to the size and number of their
guns.  If this increase in aerial arma-
ment keeps up, we may yet hear one
of our air-borne ships of war described
as the U, 8. A, Valiant, a 44-gun ship
of the line!

The Convoy-Fighter mounts only
seven guns in all, which, T suppose, will
be considered piker stuff some day.,
Right now though, it seems like a whole
Iot of shooting irons when we take a
look at the two-gun fighters in service
at the present time. The Seversky's
battery of forward firing .50-caliber
machine guns delivers a truly terrific
concentration of fire at fairly long
ranges, Four of these guns are mounted
in a half circle inside the top of the
motor cowling and are synchronized to
fire through the propeller disk, Two
additional .50-caliber guns are mounted
in the leading edge of the wings. All
are controlled electrically either singly
or in battery. A flexibly mounted .30-

caliber gun protects the tail. In addi-
tion to this offensive equipment, the
fighter is fitted with racks beneath the
wings which have a capacity of six hun-
dred pounds of demolition bombs. This
is in line with the new technique of
dropping small bombs on big bombers, a
practical application of poetic justice if
ever there was one.

Little is known regarding the per-
formance of the new Seversky model
save that one of them piloted by Frank
Fuller won the 1987 Bendix Transcon-
tinental race from Los Angeles to New
York, averaging 258 m.p.h—including
refueling stops. Another sped Jacque-
line Cochran to fame by establishing a
new feminine international speed record
at 8045 m.p.i.  The manufacturers
claim a top speed with full military load
of 810 m.p.h. for the Convoy-Fighter,
and an operating range of 3,000 miles.
These figures sound very close to those
of the Bell, but don’t expect me to stick
out my neck by making any odious com-
parisons,

If you saved your November copy of
Air Trails, you have the dope on the
Bell. Here you have a description of
the Seversky. It ought to be a cinch
to figure out for yourself which of the
two you prefer—only, when you pick
your winnah, you'll probably find that
half of your friends are on the other
side of the fence. Airplanes are like
horses. No two people can seem to
agree on their respective merits. The
“Bell boys” will point to the range and
flexibility of their cannons, while the
“Seversky set” talks long and loud
about their deadly concentration of .50-
caliber bullets. The “Bell boys” then
speak loftily of “Battle Cruisers of the
Air” and mention their pilot, co-pilot-
navigator and three gunners. Seversky's
adherents will undoubtedly laugh nast-
ily at this and say that the little
Convoy-Fighter can do the same job
with just two men.

After all, the old saying that “a good
big man is always better than a good
little man™ does” not necessarily hold
good in military aeronautics. There's
the little matter of initial and operating
costs to consider, not to speak of the
requirement of highly trained airmen
whose education is long and expensive.
The logical military preference is always
to do a specific job with as few men
and as little equipment as possible.

So you see, each ship has its points.
Speed, range, flexibility, armament,
crew and comfort must be compared
and evaluated. Directly or indirectly,
you'lll all have to pay your money for
'em so you can feel free about “tyking
yer own chice” As far as I'm con-
cerned, both ships are tops in their field
and together they constitute the finest
possible contribution to American na-
tional defense.
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GHET presents the
GRUMMAN GULFHAWK

Exact Seale—I"= (0", Wingspan—28/5"
Amazingly complete, exact model of Grumman Gulfhawk
which was made to order for Al Williams! All controls
movable from cockpit. Hetrictable landing gear. Many
parts Mrmighed complele o -pomplete, shaped struts,
tall block, wheels and leadl rest completad gas tank—

drossy decalcomania! Generous guantities $3 95
dope, othor mMaterinls.eeessresassersrasnnsssas -
Tostage 15c extra; none i ordered from your dealer,

ENTER GRUMMAN GULFHAWK CONTEST!

Featured hy Scripps-Howard newspapers! $250 in cash
prizes—added awards to winoers using Comel kits.

THE COMET GAS MODEL
{ >
I

M ':.._"_i-;' l._:q:u-__"i.:__u{-..

6" wingspan—Curtiss Robin
Teads tho gas model field! Iirst in flyability, cnmp‘]elu
negs, and finished parts! Overall length, 46 In. Wt
1bs., 1ess motor. Takes any 1/5th or 1/0th H. . mnlor
814" airwheels, Send J¢ for catalog of Gas Model and
other kits,
$6.50
less mnlor

Cvin

$4,95
less alrwheels
Buy from Your Dealer
COMET MODEL AIRPLANE & SUPPLY CO.
2500 W, Cermak Hoad, Dept, T-28, Chicago.
Eastern Branch: (88 Broadway, New York.

FLIGHT PHOTO'S

Modern planes 8x10 glossy—for framing—oibe ench, Get
yours froo, details and st a dime. Air-Foto, 600 Michi-
gan Theatre Bldg., Detroit, Michigan,

AUTO COMPASS

The latest mudel aviation type
anto compiss, Neat, Compact,
Diagmeter  two  inches, Attrics-
tively finished, Floid stabilized
dlal, Sapphire jewel, Built in
campensators, Universsl mount-
Ing, Tells the exacl direction
of every turn in the road,:only
2.00 FPostpald,  Returnable If
not pleased.

NATIONAL COMPASS CO.
213 E. I13th Dept. 55, K. C. Mo,

FRANK ZAIC’S 1937
MODEL AERONAUTICS

YEAR BOOK

® 160 Pages packed full of ex-
cellent drawings and descriptive
matter, covering duration models,
indoor models, gas 'plans, gliders
and theory. A total of 83 plans
including 18 gas jobs!

® One of the most wonderful
books ever published on the
subject!

® The finest book for the ad-
vanced experimenter! Yet it
considers beginners, Add it to
your workshop equipment.

Only $1.00, Postpaid anywhere!

MODEL AERONAUTICS PUBLICATIONS

83 East 10th Street, New York, N. Y.

Please mention ATR TRATILS when answering advertisements.
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ONE SHALL DIE

(Continued from page 35)

anonymous letters such as Sandy had
just showed had developed into some-
thing deadly and menacing. A pano-
rama of his past enemies marched
through his mind as he stared at the
closed door. Some of them were dead—
others in prison, A few were at large,
but they weren't writing anonymous
letters. They were keeping their heads
down to avoid arrest.

“We have nothing on the fire at the
present time,” he said to himself. Tt
suddenly oceurred to him that he hadn't
undertaken a job in which there had
been the slightest element of danger in
a long time, Everything had been rou-
tine—a survey here, a few tests there,
and a constant application of his talents
to his own inventions.

“Tf something doesn’t happen around
here before long,” he said aloud, “the
whole gang will be going to Spain or
China.” ;

*Cy checked in just before he landed
at Winchester, Virginia,” Sandy said as
he came back. “He’s going to drop his
sister there and then come straight
through.”

“0. K.” Bill said. “Put these—e-e-r
—mash notes away in the files, kid.”

“Aren’t you going to do anything
about ‘em, Bill?” Sandy asked, his eyes
wide and troubled.

“What do you want me to do with
‘em,” Bill asked, “wear ’em over my
heart?”

IIl—TROUBLE AHEAD?
BILL BARNES was sitting in the

living-room of his bungalow smoking
pipe and reading a new translation of
a book on aeronautics by a French
expert when Cy Hawkins knocked on
the door a couple of hours later.

“Come in,” he called. Then he got
to his feet as the door opened and Cy's
face appeared. “Hello, fellah!” he
added. He shook Cy's outstretched
hand and studied his lean, tanned face.
“Everything—everything work out all
right?”

“Yes and no, Bill,” Cy said, “T've
had a hell of a time. I had no idea
my father owned so much property or
had so many interests.”

“What about your sister?” Bill asked.
“Is she all right?”

“She worries me, too,” Cy said.
“She’s in love, or she thinks she is, 1
think she was really hit harder by dad’s
ceath than I was because she’s been
closer to him.”

“T guess she'll be all right, Cy,” Bill
said. “Your father took care of her in
his will?"”

“Yes,” Cy said. “That part is all
right. She'll have plenty of money,

Too much. We share alike—probably
a million and a half each.”

“Everything is solvent and so forth?”
Bill asked.

“Yeah,” Cy said. “But I'm afraid
Tll have to ask for a little time—if
you can spare me—to get  things
straightened out. T'm a little worried
about a couple of things. Some things
have happened that have me puzzled.
I want to take Shorty or Red down to
Texas with me to make an aerial survey
of our land first—hundreds of thousands
of acres of it.”

“Any time,” Bill said. “When do you
want to go?”

“Right away,” Cy said. “As I said,
there are a couple of things that worry

Ted Richards.

me. If it's all right with you I'll shove
off in the morning.”

“It’s all right with me,” Bill said.
“If there is anything I can do to help,
speak up.”

Again that harassed expression flashed
across Cy's usually imperturbable face.

*No,” he said. “There is nothing you
can do, Bill. If you can spare Shorty
I'll take him along.”

“Tt's as quiet as a millpond in June
around here,” Bill said. “Nothing has
happened,”

The three anonymous letters Bill had

received within the past two weeks
flashed through his mind and he
started to tell Cy about them. But he

caught himself before he had spoken.
He decided that Cy had enough things
worrying him—things he didn’t seem to
wish to speak about,

“T'll get Shorty and see if it interferes
with anything he is expecting to do,”
Bill said, reaching for a telephone.
“You'll want Scotty to check over your
ships?”

“Yes,” Cy said. He sat pulling nerv-
ously at his lower lip while Bill talked
to “Shorty” Hassfurther, his chief of
staff, and made arrangements with him
for a take-off at dawn. Then Bill asked
the operator for “Scotty” MacCloskey,
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chief technician and major-domo on
Barnes Field,

“Hello, Scotty,” he said. “Will you
check fuel, equipment and ammunition
in Shorty’s and Cy's ships for a dawn
take-off? Install that new Fairchild
aerial camera in Cy's ship. 0. K"

“Right, Bill,” old Scotty said and eut
off.

“Listen, Cy!” Bill snapped suddenly.
“What'’s on your mind? You're all tied
up in knots. Is there something wrong?
Anything I can help untangle?”

Cy gazed at him through startled
eyes. Then he shook his head and got
to his feet. “I've been under a strain
for a couple of weeks, Bill,” he said.
“There is nothing wrong.

“T'll be shoving along, Bill,” he said.
He held out his hand and Bill could
not help noticing the desperate strength
of his grip.

“Good night, fellah,” Bill said and
watched him go out the door without
looking back. He sat down and studied
the back of his hand for two or three
minutes.

“What,” Bill asked himself finally, “is
on his mind?”

IV—MISSING

THE wall chronometer in Cy Haw-
kins’ bedroom registered five o'clock
when he pulled a heavy leather overall
over his whipcord breeches. flannel shirt
and boots. He pushed a heavy white
helmet over his brown hair and picked
up a roll of maps he had been working
on the night before.

The gogaled, white-helmeted head of
Shorty Hassfurther stuck above the rim
of his idling Snorter as Cy joined
Scotty MacCloskey on the apron.

Cy talked to Shorty for a moment
and gave him the course he had laid
out the night before.

“We'll cut west to Cleveland and
Chicago and then go southwest to
St. Louis, Wichita, and Amarillo, if it’s
the same to you,” Cy said.

“0. K.” Shorty yawned. “You bet-
ter tell Scotty to have Tony let us
know if he picks up any soupy weather
down that way.”

*Yeah,” Cy said. “When we sit
down at Amarillo I want to have a
talkk with you, Shorty. I got a couple
of things on my mind. I want to tell
you about ‘em.”

“Right, fellah,” Shorty said.

“Ten thousand feet, speed three hun-
dred?” Cy asked. *

Shorty nodded, bent forward, and his
Diesels bellowed forth ™ a full-throated
roar.

“Clear ahead, Shorty,” Tony Lamport
said in  his earphones. “Fifteen-mile
northwest wind. Nothing north or east
of you.”

“0. K. baby,” Shorty said. His
sleek Snorter sped down the runway.



AIR" TRAILS

A few seconds later Cy Hawkins’
Snorter thundered.

The morning sun came out of the
ocean behind them as the last blurred
lights flickered out below them. They
settled back in their bucket seats and
listened to the monotonous drone of the
3,000° h.p. twin-Diesel motors in the
nose of their ships as their eves roved
over their instrument panels,

Amarillo, Texas, was just a place it
took a few hours to get to from
Shorty’s viewpoint. From Cy’s it was
a different matter.,

As the outskirts of Chicago flashed
under their wings they cut southwest
and followed a course over St. Louis,
Tulsa, and Oklahoma City.

After they left Oklahoma City they
both checked their instruments and
took their bearings. Tt was while they
were doing that and reporfing back to
Barnes Field over the radio that they
first noticed that half-grown twister
ahead.,

“Signing off, Tony,” Shorty said, and
then he spoke to Cy. “You know more
about this country than I do,” he said.
“Is that a small cyclone ahead?”

While they watched, another and
another and another of the swirling
clouds leaped out of the horizen ahead
and came plunging toward them like a
great black wall,

“It must be a dust storm,” Cy said.
“I've never seen one before. They
didn’t have ’em when I was a kid down
here.”

“Will it reach this high?” Shorty
asked,

“I don’t know,” Cy said,
climb out of it if it does.”

They had been gazing down at the
ghost villages below them that were
caused by the dust storms without real-
izing why they were deserted.

Now as that solid wall of black hor-
ror marched toward them they knew
what manner of thing it was that had
caused such desolation. They rode
straight on into it without realizing that
it swallowed everything it encountered.

Before they were aware of it, the
thing was upon them and they were
strangling for breath. They closed and
sealed their overhead hatches as sand
and grit engulfed them. They turned
on their two-million-candle-power land-
ing lights, but they only turned the
storm that was all about them from
black horror to muddy gray.

“We can

Then something that sounded like
distant artillery boomed against their
ears as one storm moved into the area
of another one and they both moved
straight up.

Both Cy and Shorty yanked the con-
trol columns of their ships back into
their: stomachs as the storm began to
huffet them about like leaves in a gale.
The fury of the wind inecreased and

they had to use absolute concentration
to keep their ships under control.

And, suddenly, these two were afraid
—these two who had faced death a
thousand times without flinching. They
could not breathe and they could not
see,  Their bodies were cold and
clammy while the temperature was over
a hundred around them.

They eased their sticks back and
opened their throttles wide while they
coaxed and cursed their ships. They
nursed their ships back to normal flight

only to have them picked up and
slammed down another five hundred
feet,

Shorty threw the key on his radio
panel and began to chant Cy’s name
into his microphone. No answer came
back to him aund he readjusted his
master tuning control and tried again,
His throat was so raw that his voice
was hardly recognizable. Then a rasp
that was Cy's voice sounded in his ear-
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Nan Hawkins.

phones. But neither of them could un-
derstand what the other was saying.

Suddenly, as though they had moved
from a darkened room into a lighted
one, the thing was gone—switling out
behind them like a great impenetrable
wall of black.

They slammed back their hatches and
took air into their lungs,

“So.” Shorty rasped into his miero-
phone after he had chanted Cy's name
and got a reply. “So! This is what
vou ecall your native State! Well, kid,
you can have it! We're way the hell
off our course. Shall we go on through
to Amarillo or do wvou have other
ideas?”

“I'll check and let you know in a
minute,” Cy said. “But we've got to
get Lo Amarillo as fast as we can,
Shorty.”

“Anything you want to tell me now?”
Shorty asked.

“I'l keep until we get on the
ground,” Cy said. “Check your bear-
ings and we'll see where we are.”

They were over mountainous country
now and when they had finished figur-
ing their positions they found that they
must take a southeast course to strike
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Amarillo, They laid their noses on it
and settled down for a half hour’s run.

Perhaps it was because they had been
exhausted by the dust storm they had
encountered. Perhaps it was something
else. But they didn’t hear those five
sturdy little biplanes come out of a
wisp of cloud far overhead.

They didn’t hear them until their
bullets began to drive into their tail
assemblies.  They wouldnt have ever
heard them even then if the pilots of
the five ships had eased off their speed
enough for accurate shooting. Their
inaccuracy gave Cy and Shorty that
instant that is the difference between
life and death. They hung their ships
on their props and came up and around
in a steep climbing turn while the five
gray ships roared beneath them.

Shorty and Cy. had no time to talk
to one another as they prepared to
defend themselves. They went about
the job with the instinetive cobrdination
of velerans.

Cy Hawkins gunned his Snorter as
three of the gray biplanes came speed-
ing back to the attack. For an instant
he pulled away from them. Then they
were on him and he knew that their
speed equalled his own. He took his
Snorter up and back in a flashing chan-
delle and went into them head-on. His
finger was fastened down hard on the
trip of his two powerful .50-caliber
machine guns. He raked the foremost
gray ship with a withering fire. One
instant the pilot’s face appeared above
the cowling and the next it was gone.

“That,” Cy said to himself, “would
be Number 1.” He took time to throw
his radio key now and chant Shorty’s
name into the microphone,

“0. K.!" Shorty gasped in his ear a
moment later. “Have you any idea who
they are?”

“No,” Cy said, “not the faintest.
They seem to know who they are after.
We can’t run away from them. They're
too fast.”

“Who the hell wants to run away?"
Shorty growled. Then he was silent.

The two gray biplanes that came at
Cy now seemed to be a dozen ships.
Besides the two fixed guns operated by
the pilots there were gunners with
flexible guns in the after cockpits. For
a moment it seemed to Cy that the
world was populated only by men with
stuttering machine guns.

He knew that if he could hold them
off until they had finished with their
first desperate attack the superior
maneuverability of his Snorter would
begin to tell.

He saw Shorty flashing through the
air far overhead, baltling to the death
with two more of the gray planes. He
pounced on the tail of one of the bi-
planes with his puns chattering, He
saw the gunner's tracers ereeping along
his right wing and saw that he was
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overshooting. He eased his stick for-
ward and clamped down on his trips
again. The gunner’s body shot straight
up and over the side of the cockpit as
Cy's .50-caliber bullets drove into him.

A thousand thoughts flashed through
Cy’s mind as he tried to shake off the
other two-seater.

Through his mind, almost uncon-
sciously, flashed all the things he had
learned and Bill had taught him about
fishting a single-seater against a two-
seater.

He knew that he must keep above
the two gray ships as much as possible
and keep away from them. In-fighting
would mean his destruction. He knew
he must get the second gunner by the
same direct-dive method he had got the
first one—or he must maneuver to come
up under a wing tip or under the tail.

He brought his Snorter up and over
in a flashing Immelmann as the two
ships tried to converge on him. As
they reversed their directions he came
around in another Immelmann and
dived under the tail of one of them at
terrific speed. Then he turned his nose
up for one brief instant and poured lead
up into the ship.

As the ship yawed wildly he eased
the nose of the Snorter down and

banked off to the left, underneath the

wing tip and out of sight of the gunner.
His hand was sure and steady on the
stick as he executed the maneuver with
the precision of a master.

But the pilot of the gray ship had
anticipated his attack and had thrown
his ship out of Cy’s line of fire so that
he would be ready for his method of
retreat. As Cy came around the gray
ship pounced on him from above like
a hungry cat on a mouse. Machine-
gun bullets drove through his Snorter
with the fury of exploding shells before
be could throw it out of range. The
whole world seemed to explode around
him as his Snorter began to reel drunk-
enly. His face smashed into his rubber
crash pad with a force that dazed him.
He pushed himself back into his bucket
seat and dimly realized that when he
was thrown forward he had jammed the
control column hard to the right. Only
his safety belt held him in his ship as
it rolled over and stuck its nose down.

His dazed eyes saw his turn-and-bank
indicator going mad as he tugged back
on the stick and tried to neutralize his
controls. [Tlis altimeter showed only a
couple of thousand feet as he felt
machine-gun bullets thudding into his
Snorter again,

The sound of explosive bullets
cleared his stunned brain and infuriated
him. He glanced over the side of his
plunging Snorter and realized that in
a few more seconds the twin-Diesels in
the nose would be driven back into his
lap. He unsnapped his safety clasp and
tried to push himself up and out of his

seat. But the ship was whirling too
fast now, He was held in the cockpit
by centrifugal foree. His heart elimbed
up into his mouth and he tried to curse
as the ship sped closer and closer to the
earth,

He lashed oul with his feet as he
tried to drag himself out of the gyrating
plane. His foot canght against the con-
trol column and he used it as a step-
ladder to push himself up on the cowl-
ing. The ground was racing at him as
he lashed against the stick with his
boots. One of his kicks did something
to the controls that brought the nose
of his Snorter up. With a wild ery he
threw himself back into the bucket seat
and eased the stick back as he opened
his throttles wide.

But flaming death was hovering just
over his head at that instant, As the
nose of the Snorter began to lift, the
fury of two machine guns was turned
on him from only a few feet overhead,
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left wing as the second ship came back
al him atl terrific speed.

Shorty coolly yanked the control col-
umn back into his stomach and hung
his Snorter on its two props. As he
came to the top of his loop he half-
rolled it upright and opened his throttles
wide.

The ship that had been on his tail
stuck its nose up and chandelled back
to get on Shorty's tail again. Shorty
stuck his nose up in a climbing turn,
came over on one wing and opened his
throttles. The planes roared toward
each other like two runaway locomo-
tives. Shorty’s finger clamped down on
his electric gun trip. His guns yam-
mered out their stream of death. He

saw his bullets wipe out a section of
the windshield of the gray ship and
knew the pilot had sideslipped it out
of range. :

He knew now that the pilots at the
controls of those two gray two-seaters

Captain Papana's Bellanca, one Ranger, two Menascos.

The nose of his Snorter dropped
again and the two great props knifed
into the top of a cluster of trees. Again
Cy was thrown violently against his
crash pad. He slumped forward over
the stick as the big ship nosed down
and plunged out of sight.

SHORTY threw one frightened glance
up over his shoulder as he stopped talk-
ing to Cy and opened the throttles of
his Snorter wide. At the same time he
kicked his rudder until it slapped
against the stop, and dipped his right
wing.

The bullets that wvomited from the
two guns in the nose of the diving ship
came almost up to the forward cockpit
of his Snorter before they danced off to
the left and drummed into his left wing
as he came around. His instantaneous
coordination was all that kept him from
being annihilated,

Perspiration cascaded down his face
as he yanked the stick back into his
stomach and took his Snorter upstairs.
The other gray biplane was a thousand
feet above Shorty when it started its
shallow dive. TIts screaming bullets
chewed through the trailing edge of his

were no novices. They knew how to
get everything out of their ships. He
was fighting a different kind of a fight
than Cy Hawkins was fighting because
he had more confidence in his own
superiorily.

Now the three planes raced and tum-
bled through a mad sky while the tops
of the trees on the mountainside licked
their lips and waited to engulf them
in their bosoms. They fought like mad-
men, asking for no quarter and giving
none. They fought viciously, with no
one offering an opening for a kill. They
were waiting for the other to make a
mistake. Then the air would be filled
with flaming lead for a brief instant.

Shorty matched his uncanny skill
against the two pilots and the two gun-
ners. He was fighting with the same
cool, desperate skill that had saved his
life a thousand times. The thought of
peeling off and running had never oe-
curred to him. They had been waiting
for them and had luid a trap to murder
them. That alone gave extra skill to
his touch as he whipped his Snorter
through the air.

e glanced far down to the left and
saw Cy Hawkins fighting as desperately
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as he had heen fighting. He watched
him for a moment and suddenly there
was fear in his heart for him. He knew
he must dispose of one of his enemies
and go to Cy's aid.

His teeth were tightly clenched now
and his breath was coming in short,
sharp gasps.
the gray ships into an error while he
ignored the other one.

And that brief instant, while he had
him under his hair sights, was enough.
His finger clamped down and he saw
his bullets drawing a line from the tail
to the nose of the gray ship. He saw
the pilot half rise from his seat and
sink back. He saw the nose of the
enemy ship drop and knew it was plung-
ing to its death unless there were dual
controls in the gunner's cockpit. His
eyes were glittering as he probed the
air all about him for some sign of the
other ship. He located it in a minute,
It was a mile away and beside it were
two more of the gray ships.

He scanned the air all about him for
some sign of Cy Hawkins' Snorter. He
hung his ship on its two props as he
saw the gray ship he had shot down
straighten out and speed off to the east.
His heart climbed up into his mouth as
he widened his circle in his search for
Cy. There was no sign of his Snorter
in the air or on the ground. Back and
forth above that desolate stretch he
sped like a man gone mad.

As his motor began to sputter, he
switched to an emergency tank and
threw his radio key. He chanted Tony
Lamport’s call letters into his micro-
phone. His face was haggard and gray
as he waited for Tony to answer,

V—PLANS MADE

THAT same morning, at a little after
nine o'clock, Bill Barnes hitched the
stool on which he ‘was sitting a little
closer to his draiting board and ran a
hand through his unruly mop of blond
hair as he bent over the board again.

He was lrying to concentrate on the
work before him, but he couldn’t keep
his mind off Cy Hawkins.

He threw his pencil down and took
the telephone from its cradle on his desk
as the bell broke the silence of the
bombproof secret study in which he was
working.

“Yeah?” he said into the mouthpiece.

“Hello, Bill,” Tony Lamport said.
“Sorry to disturb you, but there is a
bird named Richards calling you on long
distance from Winchester, Virginia. I
tried to find out what he wants but he
won't tell me. He says you'lll talk to
him if I tell you he is engaged to Cy's
sister. What about it?”

“Put him on,” Bill said, and for some
reason he could feel goose flesh rising
across the muscles of his stomach. “And
be sure there is no one on the wire.”

“0. K.,” Tony said.

He maneuvered one of

”

“Hello.
in his ear.

“Barnes speaking,” Bill said.

“My name is Richards, Mr. Barnes.
Ted Richards,” the wvoice said. “Your
chief operator said Mr. Hawkins left
for Texas early this morning. That’s
why I bothered you. I am Nan Haw-
kins’ fiancé. Did you see Mr. Hawkins
last night?”

“Yes,” Bill said.
utes.”

“What time did vou first see him,
Mr. Barnes?” Richards asked, and his
voice was Lense.

“He arrived here at about nine o'clock
last night. Is something wrong?”

“Something is definitely wrong,” Ted
Richards said. “Last night after Miss
Hawkins arrived at her sorority house
some one, who said he was her brother,
telephoned and asked her to come back
to the airport and get him. He said
something had gone wrong with his
plane that could not be fixed until this
morning.

“Miss Hawkins went out to the air-
port to get him but she never arrived
there. Two men stopped her on a steep
road, forced her to move from the
driver’s seat of her car at the point of
guns and then ran her car into a ravine
—ninety feet deep—with Miss Hawkins
in it. The men leaped out before it
went over the edge.”

The exclamation that eame from Bill's
lips seemed to key young Richards to
a new pitch.

+ “They—they didn’t find her until this
morning!” he went on. “A passing car
saw where her car had gone over and
investigated. They only got her out a
couple of hours ago.”

“Is she—badly mjured?” Bill asked.

“T don’t think so,” Richards said,
“She has a slight concussion and a
great many bruises. She had enough
sense to crouch down inside her ear on
the floor as it fell. The nervous shock
seems to be the worst thing.”

“Do you want me to try to get in
touch with Mr. Hawkins by radio-
phone?” Bill asked. *I think I can
reach him and he’ll come back there.”

“No!” Richards said. “T want to talk
to you, Mr. Barnes.” His voice was
both frightened and pleading now.
“Could you fly down here, sir? There
is a reason—a horrible reason why I
want to talk to you. I don’t think I
had better tell you over the telephone
because I'm not sure. I know it's ask-
ing a lot of you. But Nan's frightfully
upset. I'm afraid—I'm afraid the
whole thing may affect her mind. She's
under a terrific strain with this thing
coming so closely on top of the death
of her father.”

“I’ll be there in a couple of hours,”
Bill said shortly. “Can you meet me
at the airport?”

Mr. Barnes?” a voice said

“For a few min-
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“T'll be there, sir,” Richards said. I
knew somehow I could depend on you.”
“Good-by,” Bill said and hung up.

“You might think I had a gray
beard!” he said to himself. “These
twenty-one-year-old kids who ecall me
‘sir’l”

Twenty minutes later Bill, dressed in
a tweed suit, snap-brim hat and tan
brogues, stood on the apron beside the
Silver Lancer, while Martin, the chief
mechanic on Barnes Field, warmed it
up. He was giving instructions to dour
old Scotty MacCloskey.

“You better spread the word for every
one to stand by,” Bill said to Seotty.
“And tell Tony to contact Shorty and
Cy, if he can, and tell them to keep in
contact with him. You'll hear from me
within a couple of hours. Tell Red and
Bev Bates and Sundy to stick around.”

“Richt, boy,” Scotty said.

Bill elimbed into the forward coelpit
of the all-metal silver bullet, dropped
into the bucket seat and adjusted the
seat parachute,

He lifted a hand in farewell to
Scotty, blasted his motor and kicked
the tail around. Two minutes later he
was a dim speck in the clear, cool air
to the south.

Bill immediately liked the tall, dark-
haired kid with the serious face who
greeted him as he locked the wheel
brakes on the Lancer and killed the
motor.

But he couldn’t believe the things
voung Richards teld him as they drove
in Richards’ car toward a hospital in the
town. They were too fantastic, too in-
credible.

“You say these men just held her up,
forced her over in her car and then
deliberately drove it into the ravine?”
Bill asked.

“That’s right,” Richards said.

“Has she any idea why any one might
do such a thing?” Bill asked. “Or who
might have done it?”

“That’s why I wanted you to come
down here, Mr. Barnes,” Richards said.
“I know you’ve been Cy Hawkins® best
friend for years. That’s why I asked
you Lo come.”

“What has Cy to do with this?”

“She hasn’t told me so, sir,” Richards
said, “but T'm sure she thinks her
brother was the man who drove the
car into the ravine!”

“She’s crazy!”

“No,” young Richards said. “But she
may be if we don’t get this thing
straightened out. She says she is sure
it was Cy who called her on the tele-
phone.. She says she would know his
voice from any other because of his
slow, low-pitched drawl. Then she
started to tell me that the handkerchief
slipped off the face of one of the men—
the one driving her car—before he
jumped. She got just that far—told me
she had seen his face—then she couldn’t



78

go on. But she kept saying her
brother’s name over and over until it
dawned on me what she meant.”
“That’s ridiculous!” Bill snapped.
“Utterly fantastic. T've heard” Cy

speak of his kid sister—half sister isn’t.

she?—a thousand times. He is mad
about the kid. There is quite a differ-
ence in their ages and I know he feels,
now more than ever, like a father to-
wird her.

“No.” he went on sharply. “I couldn’t
even entertain such a preposterous idea.
If she thinks that. she supposes it is
because Cy is after her share of their
father’s money, of course. 1 never
knew a man who was so little interested
in money. I think he’s overwhelmed
at the idea he'll have so much. He
doesn’t want his own share.”

“I hope you can make her understand
that as clearly as you do me,” Rich-
ards said. “She hasn’t told me she
thought it was Cy. But she told me
she would be in constant terror of her
life. Perhaps she’ll tell you what she
is afraid of.”

“Perhaps,” Bill said.

He was amazed at two things when
he entered the private room Nan Haw-
Kins occupied in the hospital. First, at
her remarkable resemblance to her
brother. Second, at the stark terror in
her eyes.

She clung to Bill’s hand after Rich-
ards had introduced them and a nurse
had warned him that he could not stay
long.

“It was good of you to come down
here, Mr. Barnes,” she said, and she
tried to smile.

“Bill to you,” he said.

“Bill,” she said. “It sounds more
natural. T've heard Cy talk about you
so much.”

“We haven’t been able to make con-
tact with Cy since Mr. Richards tele-
phoned me a couple of hours ago,” Bill
said to her, and he watched her eyes
carcfully when he said Cy's name. If
the mention of his name added to her

fear she didn’t show it. “Tony Lam-
port talked to him earlier in the day on
the radiophone but hasn't been able to
pick him up again. He'll be very wor-
ried about you when he knows.”

“Yes,” she said. “Helll be worried.”

“You've no idea who did this to
vou?” Bill asked.

“No,” she said.
can think of no reason for it.
frightened, Bill. T'm terrified.
think %

“Have the police questioned you yet?”
Bill asked.

“Just a little,” Richards answered for
her. “I did most of the talking for her.
They’re investigating, doing what they
can. But they have nothing to go on
except Nan's description of their ear
and her hazy deseription of two men
with their faces covered.”

“I noticed a policeman in the hall-
way,” Bill said. “Ts he here hecause of
Miss Hawkins?”

“Yes,” Richards said. “He—"

“Well, get them to put two more men
in here,” Bill snapped. “Tell ‘em to
let no one in here except the doctor
or nurses and yourself. Be sure there
is a policeman on duty outside all the
time. You can take care of that?”

“I'll be responsible,” Richards said.

“Remember,” Bill said. “I don’t
want any one to come in this room ex-
cept doctors and nurses until I get back
here.” He went to the window and
gazed out to see that there was a sheer
drop of thirty feet from the window to
the ground,

“Nan,” he said gently, “T want you
to rack your brain for the name of your
father's best friend in Texas. Not an
acquaintance or just a friend, but his
oldest and best friend.”

“T have no idea. 1
But I'm
I—I

“Judge Shelton in Amarillo,” Nan
said without any hesitancy,
going down there?”

“I don’t know yet,” Bill said,
not sure.
Cy first,”

“Are you

“T'm
I want to make contact with

The two-place Grumman XSBF-1.
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Stark terror flashed for a moment in
Nan Hawkins' eyes and was gone. “If
Cy comes back here will you please
come with him?” she said.

T will,”” Bill said. “You rest and
don’t worry. We'll find out about this
thing. There’s an answer and we'll find
it. No one is going to bother you here,
I'm going to leave one of my men here
if T go to Texas. He'll be here hefore
I leave, Does that help?”

“That helps a lot.” She smiled. *“Is
there anything more you want to
know?"

“No,” Bill said. “Mr. Richards can
tell me anything you know, I think.”

Bill saw her eyes dart to Richards'
face and he knew that she knew what
Richards had told him.

“Just get well,” Bill said and took
her hand again. “You'll run me back
to the airport?” he asked Richards.

“Certainly,” young Richards said,

Bill put in a long distance telephone
call to Barnes Field from a booth in
the lobby of the hospital. He got Tony
Lamport on the telephone and gave him
orders to send “Red” Gleason to Win-
chester immediately. He told Tony that
Ted Richards would meet Red at the
airport and explain the situation to him
when he arrived. Then he asked about
Shorty and Cy.

“I haven’t been able to pick them
up again,” Tony said. “They ought to
be in Amarillo by now,”

“Keep on trying,” Bill said. “If you
get them don’t tell them about the
accident to Cy's sister. Just tell them
I'm on the way down there.”

“0. K.” Tony said. “Is that all?”

“That’s all,” Bill said and hung up.

On the way back to the airport he
talked to Richards again and gave him
instructions,

“Don’t leave her unguarded for a
second,” Bill told him. “And be sure
she knows there is some one guarding
her constantly. Shelll get well quicker.”

“Ill take care of that if I have to
sleep outside her door,” young Richards
said grimly,  “What do you make of
all this?”

“I don't know,” Bill said. “I don't
know any more than you do, But I'm
certain of one thing and that is that
her life is in real danger. Welll find
out the answer, Then she’ll he safe.”

“Do you think Cy Richards
began,

“I don’t fhink anything!” Bill
snapped. “I don’t know. Maybe I'l

know more after I talk to this Judge
Shelton.”

VI—RESCUED

BILL'S head was whirling as he
swung the Lancer lightly around and
rolled across the Winchester airport.
After he had kicked the ship into the
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wind, the engines blasted as the three
thousand horses in the nose snorted to
be unleashed. The tail lifted, and a
moment later the retractable landing
gear slid up, making a monoplane of
what had been a sesquiplane on the
around,

At five thousand feet he leveled oft
and laid a course toward Louisville and
the southwest. He cut his throttles to
cruising speed and made contact with
Tony Lamport again to learn that Tony
had heard nothing. He told Tony
where he was going and signed oft.

An hour Iater, affer Bill's mind was
reeling from trying to solve the puzzle
that confronted him, the scarlet signal
licht on his radio panel suddenly
flashed. He threw his key and spoke
into the microphone.

“Shorty speaking, Bill,”” came to his
earphones. “Shorty speaking Can
vou hear me?”

“Go ahead—go ahead, Shorty,” Bill
said. “Where are you?”
“Amarillo, Texas,”

“Where are you?”.

“On the way to Amarillo. What hap-
pened to you? Where is Cy?”

“He's down, some place,” Shorty said.
“Now, wait a minute! TLet me talk!
We ran into a dust storm on the way
down here and got way off our course.
We found ourselves northwest of Ama-
rillo and just after we had plotted our
course and laid our nose on it five two-
seater biplanes armed with two fixed
guns and a flexible gun manned by a
sunner attacked us.”

Bill eursed into the microphone and
rubbed his hand impatiently across his
face. His eyes had become two pin
points of fire.

“Two of 'em kept me busy and three
of them went after Cy,” Shorty went
on. “I knocked off one of the pilots
of the ships after me and started to go
to Cy's aid. But I couldn’® find him.
He wasn’t in the air and he wasn’t on
the ground. The ships we were fighting
had pecled off. I looked for him for a
half hour. It was rocky, mountainous
country with a few forests on the slopes.
He might have plunged into a bunch
of trees and went down through them.
They plugged one of my fuel tanks.
When I began to run out of juice T
switched to my emergency tank and
just made Amarillo. I couldn’t find any
trace of him, Bill. He had completely
disappeared. I'm going back there as
soon as my tanks are repaired and T
get some fuel”

“Wait a minute,” Bill said and his
mind was working like chain lightning.
“Did you take the approximate posi-
tion of the place where the fight oe-
curred?”

*Certainly,”

is.”

Shorty  said.

Shorty said. “Here it

Bill wrote it down on the edge of the
chart on his shelf. “Have you told the
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police anything about the attack?” he
asked.

“No,” Shorty said.

“All right,” Bill snapped. “Don’t.
And don't go back to the place you just
gave me. I want you to do something
there in Amarillo. Tl go to the posi-
tion you gave me and make a search.
I want you to go see a Judge Shelton
there in Amarillo. Tell him who you
are. By the way did you notice any-
thing peculiar about Cy’s actions before
you left here?”

“Yes,” Shorty said. “He acted wor-
ried about something. He was going
to tell me about it when we reached
Amarillo.”

“He didn’t tell you anything?”

“Nothing,” Shorty said.

“All right,” Bill answered. “After
vou tell Shelton who you are tell him
the way Cy acted, why you were going
down there and everything you know.
Then tell him that some one tried to
kill Cy’s sister last night and she has
an idea it was Cy. Do you get that?”

“What the hell are you talking
ahout?” Shorty exploded.

“Did you understand what I said?”
Bill barked at him.

“Yes, but: 2

“Never mind that,” Bill said. “Tell
him all those things and then find out
what he knows. I'll contact you again
or Ill find you in Amarillo. Stay there
until you hear from me. T'm signing off
because Tony may be trying to get me.
Good-hy.”

Bill threw his switch, spun the dials
on his radio-control group for a moment
and chanted Tony's call letters into the
mierophone.

“Tony speaking, Bill.” came to his
ears a moment later. “T've been trying
to get you. Shorty got through to me
and =

“T just talked to him,” Bill inter-
rupted. “What about Cy?"

“T just talked to him,” Tony said.
“He got me after I had talked to
Shorty. He’s down in the mountains,

The Great Lakes Dive-Bomber.

Here's his

Bill, northeast of Amarillo.
position.”

Bill listened and checked it with the
one Shorty had just given him. They
were almost identical.

“Is he standing by his radio?” he
asked Tony. ;

“He said he would until he had word
some one was coming for him,” Tony
said, “Then he’s going to climb up to
a plateau where you can get in to take
him out.”

“Right,
after him

Tony,” Bill said. “TI'm going
now. Ill contact him first.”
You stick close to your station and tell
every one else to do the same thing if
they contact you.”

“What's on the fire, Bill?” Tony
asked.

“TI don’t know,”
“Siening off.”

Bill opened the throttles of the
Lancer wide and saw his air-speed indi-
cator climb to four hundred and fifty
miles an hour while he laid its nose on
the position Shorty had given him.

Bill said wearily.

Then he went back to his radio and
tried to get Cy Hawkins. He tuned
and re-tuned and fussed for half an
hour before his efforts were rewarded.
Cy's voice came through to him faintly.

“Are you all right, Cy?” he shouted
into his microphone.

“T’ll do, Bill,” Cy said. But his voice
sounded weak and tived. “I'm all
bruised to hell, but no wounds. They
shot my controls away and I was
knocked unconscious when I ecrashed.
Do you have my position?”

“Yes,” Bill said, “What about this
plateau? Can I get in there? How will
I spot it#”

“T’ll take my Very pistol and a white
flag up on the platean with me,” Cy
said. “You can spot me with glasses
if you get plenty of altitude. Tl be
out in the open waving the flag. You
have plenty of room to get in and get
oul again.”

“Keep your chin up, fellah,” Bill said.
“T1 find you as soon as I ean,”

He threw his radio key and checked
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his present position with his destination
and found that it would take him an-
other half hour to make the run.

Bill checked his instruments and took
his bearings as he saw the Sangre de
Cristo range of mountains looming far
ahead. As the foothills began to spread
out below him he found that he was
nearing the position Shorty had given
him. He took a pair of binoculars from
a pocket and began to scan the ocea-
sional flat plateaus that dotted the
landseape below. He checked his bear-
ings again and began to fly in ever
widening circles. He could see a dozen
places that might be the one he wanted
and was almost ready to get in touch
with Shorty to ask for help when he
sighted a lone figure throush his glass,
eight thousand feet helow, He began
to nose down—Lkeeping his eyes on the
spot. Suddenly, he heard the far-away
roar of airplane motors, He looked up
and back and probed the air all around
him, but could see no planes. He didn’t
want to lose the figure that he helieved
was Cy and gazed down again to find it.

It was while he was searching the
interminable stretch of forest and moun-
tains with his eyes glued to his glasses
that it happened!

A Vee formation of five rugged, gray
biplanes dived out of a wisp of flecey
clouds a few thousand feet overhead,
their engines screaming. Bill dropped
the glasses on the deck of the cockpit
and jammed the control column of the
Lancer forward, He held the nose of
the big ship down as white streams of
tracers danced through the air toward
him.

His mouth twisted into a snarl as it
came to him that the formation of two-
seaters had attacked him at the exact
spol both Shorty and Cy had given him.
How did they know he was going to be
there? And who were they?

He eased the stick even farther for-
ward and the Lancer came over on its
back in an inverted loop. He centered
the controls and then rolled right side
up as the five gray biplanes came over
him. Their speed was too great ta pull

out with him. Opening the throttles wide
again he stuck the nose up in an abrupt
climbing turn until it almost stalled.
Again he kicked the rudder, and the
earth rolled out from underneath him as
he swung back on his original course.

Then one of the gray ships was on
his tail and he heard the fat-tat-tat of
its machine guns, followed by the fire
of another and another. He could feel
the Lancer tremble as bullets drummed
through its skin. He hung it on its
props in a desperate zoom.

“They’re fast jobs,” he said to him-
self. “No wonder they shot Cy down.”

Suddenly, his whole hody seethed
with rage. This gang of murderers had
tried to kill two of his men and had
shot down one of his ships. He saw
red as he looked over his shoulder and
saw that they were eclimbing behind
him, still in formation. He gunned the
Lancer for a few seconds to pull away
from them. Then he whipped up and
over in a flashing chandelle.

The Lancer, with its terrific speed and
maneuverability, was up and back and
diving at them head-on before they
knew what had happened. They dived
and zoomed and rolled to get out of
his mad path. His fingers fastened
down hard on the control column and
his gun trips. He raked a gray ship
that came under his sights with a with-
ering fire and saw the pilot come up in
his seat with his arms flailing the air.
The ship yawed wildly, slipped off to
the right and began to flutter toward
the mountains below before the gunner
in the rear cockpit could get it under
control.

Bill gumned his engine again and
came over on the tail of the last gray
biplane. His line of tracer smoke
curled above the head of the pilot. He
corrected his aim but the pilot skidded
out of range.

As he zoomed upward he heard the
chatter of a swivel gun. Again he could
feel bullets tearing through the Lancer
as a gray biplane raced away from him
with its rear gun belching fire and
death.

Bill eased the throttles of the Lancer
open another notch and took it through

the air with the speed and fury of a

flaming meteor. He saw his bullets
tracing designs on the sides of the gray
ships and biling into their engine
blocks. But his speed was too great for
accurate shooting,

He saw that all five ships were back
in the fight again and he knew that
the gunner of the ship he had started
on a last plunge had managed to pull
out and come back into the fight.

The next time he got one of them
under his sights he switched from his
machine guns to his $7mm. cannon be-
cause of its longer range. He fired a
burst of five shots as he threw the
throttle of the Lancer wide and moved
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away at terrific speed. He saw the gray
biplane become one great ball of black
smoke and orange flame. As he yanked
the stick back to zoom above the other
four ships he saw the ball of black
smoke disintegrate.  The explosive
shells he had poured into the biplane
had taken it apart with a finality that
was like death itself,

His breath was coming in quick,
agonized gasps mow. His hand was
wrapped around the control column like
a band of steel. He was using all his
natural genius as a flier, plus the speed
and maneuverability of the Lancer. to
keep those four ships from sending him
to eternity.

Then the pilots of those gray ships
thought the heavens had twned loose
their fury upon them as Bill threw dis-
cretion to the winds and attacked with
a last burst of fury,

He tore one of them into a hundred
pieces as he turned both of his powerful
.50-caliber guns and his cannon on it.
He poured lead and death into its very
bowels before it knew what manner of
thing had struck it. It flew apart like
feathers from a duck’s back taking a
charge of buckshot at close range, then
plunged straight down to its death—a
whirling hall of fire.

That was encugh!

Bill yanked the control column of the
Lancer back into his stomach and
watched them go. Then they were
gone and forgotten as quickly as they
had come. He scanned the terrain be-
low him while he sucked air into his
tortured lungs. He had no idea how far
he had “drifted away from the spot
where he had located Cy before the
fight.

He picked up the binoculars from the
deck and swept the half dozen plateaus
within his range. He picked out Cy on
the third one and stuck his nose down
again.

The sun was sinking closer and
closer to the horizon as he circled low
above the plateau and saw Cy fran-
tically waving the white flag he carried.
He could see that his face and one arm
were bandaged and knew that he hadn’t
escaped injury entirely. But he was
not worried about that. He was wor-
ried about getting in the place and get-
ting away again.

Then he kicked the Lancer around
and stuck the nose down as he unfolded
his retractable landing gear. He set
his flaps well down and cut his motor.,
But he was still doing close to a hundred -
miles an hour as he skimmed the sur-
face of the plateau with his landing
wheels,

At the far end, when it seemed that
nothing in the world could keep him
from plunging over the side, he kicked
his rudder and swung the big ship
around. It teetered dangerously on one
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wheel for an instant, then settled and
he set his brakes.

He climbed over the side and ran
toward the bloody, tattered form that
was half running, half staggering across
the uneven ground to meet him.

He shook Cy’s hand as he peered at
him from behind the swath of bandages
he had wound around his battered head.
His face was black and blue and his
clothes torn to shreds from his crash
and from fighting his way through the
underbrush from where his Snorter had
crashed.

“You're sure you have
injuries?”’ Bill asked him.

“I'm all right, Bill,” Cy said and he
tried to grin. “That was a grand show
you put on up there. T thought they
had you a couple of times.”

“They were tough babies” Bill said.
“But we've got to get away from here
before dark. ~Climb in the rear.”

“Who were they? What's it all about,
Bill?” Cy asked and his voice was a
rasping whisper.

“T don’t know yet,” Bill said. “I
don’t know a lot of things, Cy. Climb
in. We can talk on the way back to
Barnes Field.”

“But I'm headed for Texas, Bill,” Cy
said. “I've got to get down there to
_‘\-l“_' »

“NYou've got to get up north to your
sister, Cy,” Bill said. “She was nearly
murdered last night.”

“Murdered!” Cy gasped. “She didn't
die, Bill?”

“No,” Bill said. “She didn’t die.
We ecan talk after we get out of here.”
He put his hand under Cy’s elbow and
half lifted him into the rear cockpit of
the Lancer.

no internal

VII—CY HAWKINS

“TELL me ahout Nan, Bill,” Cy
Hawkins said after Bill had whipped the
Lancer off the uneven ground of the
little plateau.

“She’s all right,” Bill said. “She’s in
a hospital in Winchester.”

He told him in as few words as pos-
sible of the things that had happened
to Nan the night before and of his call
on her that morning. He heard Cy
gasp when he told him Nan thought
she had seen his, Cy's, face just before
she plunged into the ravine.

“She’s crazy, Bill,” Cy said. “She
must have been more seriously injured
than the doctors believe. A bang on
the head like that 2

“That’s what I think,” Bill said.
“She was probably thinking of you
when the thing happened and just be-
fore she lost consciousness. That often
happens. A sort of halluemation.”

“Are we going to Winchester now?”
Cy asked,

“No,” Bill said. “We're going back
to Barnes Field first. I want Doc
Humphries to look you over before you

do anything else. You may have in-
ternal injuries. You look like hell, Cy.”

“I feel like hell!”

The powerful twin-Diesels in the
nose of the Lancer droned on and on
as the two three-bladed props churned
on and on through the night air. The
little villages that sailed behind them
rivaled the constellations of the sky in
brightness. They had a thirty-mile
wind on their tail and Bill took advan-
tage of it.

After he had glanced back over his
shoulder and saw that Cy was asleep he
slumped down in his bucket seat, thor-
oughly tired after the exhausting battle
he had fought.

He tried to put the events of the past
twenty-four hours together. A thou-
sand eonjectures raced through his mind.
But none of them made sense,

But something told him that he, too,
was in danger now—not because of the
attack on him that afternoen, but be-
cause of some inherent sense that
warned him to be careful—that in some
way he fitted into the scheme of things
that were happening to Cy and his
sister. :

It was one o'clock in the morning
when he set the wheels of the Lancer
down on a conerete runway on Barnes
Field. He rolled it up to the apron,
killed his engines and shouted at the
little group of mechanics who were on
night duty.

“Send for the ambulance!” he yelled.

“T don't need an ambulance, Bill,”
Cy said hehind him.

“We aren’t going to take any
chances,” Bill said. *T want the Doe
to look you over.”

Before Doe Humphries began his ex-
amination Bill called him to one side
and talked to him. Among other things
he said, “I want you to tell him he
has to stay in bed. Give him some-
thing to make him sleep. I want him
to look like something when he goes
over to see his sister in the morning.”

Doe Humphries studied Bill's face for
a moment, trying to find out the reason
for his instructions. But Bill's face was
as bland as a morning in June.

“I'm going over to the administra-
tion building for a bit,” Bill said, half
smiling. “I want to make contact with
Shorty if I can. Tl be back shortly.”

Bill went over to the administration
building and told Tony Lamport to try
to get Shorty on the radiophone.

“Ive talked to him several times to-
night.,” Tony said. *“He is going crazy
beecause he can’t reach vou.”

“T know,” Bill said. “But I didn’t
want to talk to him until now.”

He spent twenty minutes in earnest
conversation with Shorty, listening to
Shorty's report, asking questions, and
finally giving him further instructions.

After he had signed off he went into
his private office, locked the door and
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sat down in the chair behind his desk.
He sat there, nearly motionless, for the
better part of half an hour, thinking.
His eyes were two pieces of blue ice
when he got up and went back to the
radio-control room. He asked Tony to
see if he could pick up Red Gleason
some place in  Winchester, Virginia.
Tony found him oceupying a room in
the hospital and plugged Bill in.

“Nan is all right?” Bill asked Red.

“She’s all right,” Red said, “except
for the jitters. She’s frightened to
death, Bill.”

“She has a right to be,” Bill said
grimly. “Have you had any sleep,
fellah?”

“A few hours

“Fine! Is young Richards there?”

“He’s sleeping out in the reception
room,” Red said. “He won't go home,”

Bill chuckled. “That’s one ray of
light, anyway.” he said. “Now listen.
Go out and tell him he must stay awake
and keep a cop or a detective with him
outside Nan’s door until I get there.
Tell him not to let any one get by him.
No one. Do you get that?”

“I get it,” Red said. “And what do
T do?”

“You hop out to the airport and climb
into your Snorter and get down to
Amarillo, Texas, by dawn,” Bill said.
“Shorty will meet you there al the air-
port and tell you what you have to do.
Is that clear?”

“Can I make it by dawn?” Red
asked.

“Turn on the heat,” Bill snapped.
“You ought to be able to make it in
five hours. Youll be running away
from the sun you know.”

“Right,” Red said. “I don’t suppose
you can spare a minute to tell a guy
what this is all about?”

“Shorty will tell you,” Bill said.
“Then you'll be sorry you know. Good-
by. Wait a minute! Impress on young
Richards that no one must go into that
room but the nurse and doctor.”

“I'll impress him,” Red said grimly,
“Good-by.”

Bill hung up the receiver and went
back over to the little infirmary on the
field. Doc Humphries had completed
his examination of Cy and had given
him a sedative to make him sleep.

“Let me have a pen or pencil and
some paper,” Bill said to the doctor.
He took the pencil and paper and went
into Cy’s room.

“How're you coming now, fellah?” he
asked, grinning,

“0, K.)” Cy said. “The Doc:gave
me some pills to stop my bruises from
paining. He says I'm all risht. Don’t
you think T'd better hop down to Win-
chester now, Bill? Nan must be wor-
ried to death.”

“No,” Bill said firmly. “You get a
good rest. Then you won't scare her
so much when she sees you. Your face

is covered with bruises. I don’t think
shell recognize you, I got a piece of
paper and a pencil from Doe. You just
write a little note to Nan and tell her
youre 0. K. Just say you're all right
and will see her in the morning, Tl
send it down by Sandy right away and
she’ll have it the first thing in the morn-
ing with her coffee.”

Cy pushed himself up in bed, saying,
“I don’t know whether or not I can
write,”

Bill took the folded piece of paper
from him and said, “You get some rest
and you'll feel better. I've got to get
to bed or I'll die on my feet. Good
night, guy.”

“Good night, Bill,” Cy said, and Bill
could feel his eyes following him to the
daoor.

Bill stuck the note Cy had written
in his pocket and went back to his
office in the administration building.
He spent fifteen minutes there and saw
that it was half past four in the morn-
ing by the clock on the traflic tower as
he made his way wearily toward his own
bungalow, ;

But he didn’t go to bed. Instead he
got Scotty MacCloskey on the telephone
and gave him instructions lo get two
Snorters warmed up.

Then he sat down in a chair that
commanded a view of the administra-
tion building, the traffic tower, the in-
firmary and the apron. He fought des-
perately with himself for a half hour to
keep his eyes open. He got up a half
dozen times and walked hack and forth
across the room to keep from falling
asleep.

Gray streaks of light were heralding
the coming dawn when he finally sue-
cumbed. s head dropped forward on
his chest and his eyes closed.,

He slept the sleep of a man that is
thoroughly exhausted.

VIII—DUEL

HOW long Bill slept he did not know.
He awakened with a start, sat bolt up-
right and swept the field with his eyes.
Bub he knew it had not been too long
when he saw the front door of the
infirmary open and a lanky form hasten
down the steps.

A little smile played at the corners
of Bill's mouth as he nodded his head
back and forth with satisfaction. He
watched the form of Cy Hawkins cross
to the apron and nod to a night guard.
He saw him go inside Number 6 hangar
and saw the doors opening a’ few mo-
ments later.

The smile disappeared from Bill's lips
then and they became a hard, tight
slash across his face. He saw the two
three-bladed propellers on the nose of
the Snorter that was pushed out on
the apron come to life as its twin-
Diesels roared. He saw Cy Hawkins
climb into the forward cockpit. Bill
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reached for the white helmet that was
lying on a table.

“I'm almost positive now,” Bill said
to himself as he opened the door of his
bungalow and started on a run for the
apron. He ran behind the administra-
tion building so he was out of sight of
the Snorter that was rolling out on a
runway. Then he heard the Snorter’s
engines blast as it sped down the con-
crete.

He didn't say anything to the men
who were pushing that second Snorter
out on the apron. He flashed by them,
got into the front cockpit and worked
the starter,

Sixty seconds later he whipped the
red-and-black Snorter into the air.

“All right, Cy.” Bill said softly.
“We'll do the best we can for you.”

He nosed his Snorter up until he had
ten thousand feet under him while he
tried to make contact with Shorty
Hassturther on his radio. He gave up
after a few moments and probed the
sky ahead for the other Snorter. His
eyes spread wide with alarm when he
failed to find it,

The next instant his Snorter bucked
and quivered under the impact of lead
that drove into it from underneath. For
a split fraction of a second Bill sat im-
mobile, frozen to the stick. The other
Snorter had come back and come up
underneath him while he had been try-
ing to get Shorty!

He yanked back on the control
column and zoomed his Snorter up and
over on its back as the other Snorter
sped beneath him and leveled off.

At the top of his loop, Bill hali-
rolled the Snorter to a level position
and gazed over the side. The other
Snorter had reversed its direction of
flight and was coming back to the at-
tack.

It came zooming up from beneath
him with its twin guns spewing burst
after burst of fire. TLead chewed
through the leading edse of his left
wing until he skidded his Snorter from
its line of fire.

It roared upward again in a climb-
ing turn and dived back on Bill's tail
as Bill began a sweeping turn to the
left. The pilot of the Snorter did not
trip his guns until he was underneath
Bill's ship again. He knew that he
could not shoot aceurately as he dove
and waited until after he had pulled
out and zoomed upward to trip his guns.

Bill was half choked with rage as he
half-rolled out of that deadly line of
bullets. The next instant the two ships
were roaring head-on at each other at
terrific speed. Bill's fingers tightened
on his gun trips this time and he could
see his tracers driving in the other
Snorter’s  fuselage before the pilot
skidded it out of range.

Bill was calm now and he knew that
he was fighting a man who knew every
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trick of the trade. He had accepted
things as they were and grimly settled
down to the task of completing the job
before him. He wasn’t sure that he
wouldn’t be held without blame for do-
ing the thing he was doing but he was
willing to risk censure.

“I'm almost positive I'm right,” he
said to himself. “I can’t see any other
way out.”

The two ships streaked and tumbled
all over the sky, filling the air with
red-hot lead.

Bill's fingers clamped down on his
trips time and again, only to have the
other pilot slip out of danger. His lips
became a hard, set line of determination
as he studied the other pilot’s tactics
and strategy.

“You've got something on the ball,”
he gritted between his teeth. “But I
don’t think you can take it. You've
shown you have a yellow streak and I
don’t think you can take it when I turn
on the pressure.” He sideslipped the
Snorter out of range, as the ship came
at him head-on with its guns yammer-
ng.

He came up in a lightninglike chan-
delle and dived on the other ship. Bub
when he clamped down on his trips Cy
again crabbed out from under his sights
as though some unseen hand had flicked
him out of danger.

Bill shook his head with a gesture
of disgust as he realized that he was
bearing down too hard.

The next time the other Snorter
flashed across his sights he held his fire
until the other pilot had made his cor-
rection to escape Bill's probable aim.
Then he kicked his rudder and his bul-
lets wove a pattern from the engine
housing to the tail assembly of the
other plane. It skidded off dangerously
on one wing and yawed wildly. Bill
whipped back to the attack with all
the speed his Snorter would give him.

“Cagy,” Bill panted. “He knows
what I'm going to do.” He fought to
get control of himself again, knowing
that he was bearing down too hard.
“1 can’t let him get away from me
now,” he” said aloud. “I've got to stop
him before he goes any farther. He——"

He broke off suddenly and slapped
the stick of the Snorter forward, as the
red-and-black streak nosed down in a
vertical dive. Then the other ship
came up and over in a flashing Immel-
mann turn and Bill came up and
turned with him. But Cy had gained
altitude and was diving once more with
his guns spewing flame and lead.

Bill slammed his stick all the way
forward again and went into an outside
loop at a speed that left him sick and
giddy as he hung head downward at
the bottom. He gulped and shouted to
relieve the terrible pressure.

His stomach felt as though it had
jumped up into his throat as he probed
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the air. Bullets came tearing up
through the belly of his Snorter again
and he barrel-rolled to get out of range.
Then he was under the other Snorter
with his guns raging. He could see his
tracers driving into it before it was
thrown out of range.

Together they raced upward, each
trying to get the advantage of altitude.
At four thousand feet Bill whipped
around to return to the attack.

He poured juice into his Snorter and
chandelled back to the attack with his
exhaust pipes glowing and spitting fire
in the dim morning light. The other
Snorter began a wide swing to the left,
as Bill's finger tightened on his trips.
He saw his tracer smoke curling harm-
lessly above the other’s head. He tried
to correct his aim and saw that his
bullets were tearing into his tail sur-
faces. Bill's teeth were tightly clenched
and his breath was coming in short,
sharp gasps.

He knew that now was the time to
put on the pressure. If he didn't get
him now he could never get him. He
mustered all his reserve strength as he
called on his muscles and mind to co-
ordinate.

As Bill zoomed over on his back,
neutralized his controls and sought the
other Snorter in his sights while he
hung with his head the nearest thing
to the ground, the pilot of the other
Sporter made his fatal mistake, He
waited for Bill to roll level. Before he
realized that Bill was not going to roll
level the bullets that were to drive the
body

life  from his were speeding
through the air, They crashed into his
tail surfaces and crept forward to

smash into his instrument panel.

He tried with a desperation born of
panic and fear to throw his Snorter out
of the line of fire. But this time he was
too late. e had waited that infinitesi-
mal length of time that is the difference
hetween life and death.

His lifeless hand slipped off the con-

trol column. The nose of his Snorter
lifted as though it would fight on by
itself. Then the force of the pilot’s
body falling forward on the stick drove
the nose down and it began a dizay
plunge toward the waters of the Atlantic
Ocean far below. Bill had not realized
until now that they had worked their
way out over the ocean while they
fought.

He watched the spinning ship plum-
meting down and down until it dove
bheneath the waters like a diving gannet.
But unlike a diving gannet it did not
rise again.

Bill's expression did not change while
he watched the ship plunge to its death
but his lips moved slowly. He knew
that now he had a harder task to per-
form as he took his bearings and laid
the nose of the Snorter on Winchester,
Virginia,

IX—TRAGEDY

BILL gazed into Nan Hawking tor-
tured eyes while he greeted her, and
suddenly he was glad that he had done
what he had done. He glanced at the
tight, white face of young Richards and
then he spoke to the nurse.

“Will you leave us alone for a little
while?” he asked.

She nodded her head and said, “Nt
too long. Her nerves i

“T know,” Bill said.

The nurse went out the door and Bill
pulled a chair up beside Nan's bed and
motioned to Ted Richards to sit in it
Young Richards obeyed and Nan
reached for his hand. Bill could see
the muscles in her hand stand out like
whipcord as she gripped it. He knew
that she was fighting desperately to
keep herself under control. He sucked
air into his lungs and sat down on the
edge of the bed and said, “T'm going
to tell you the worst part first. But
it won't seem so bad when you know
everything. And remember, you two
have each other.”
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He saw their clasp tighten as their
eyes met for an instant and he was no
longer afraid for them.

“Cy,” he said, looking into Nan’s
eves, “is dead.”

He had spoken softly but the words
seemed to boom out in the still room
and reverberate against the walls, Nan’s
breath sucked through her teeth like the
sound of escaping steam and her free
hand flew to her throat. For an instant
she elung to young Richards’ hand with
o fierce intensity. Then her grip re-
laxed and her eyes were wet with tears,

“Tell me,” she said softly.

“It’s an amazing story,” Bill said.

"Please tell me,” she said desperately.

Bill reached in an inside pocket and
took out three folded sheets of white
paper. He unfolded them and laid them
on the bed,

“About the time of your father’s
death,” he said, “I received two of these
letters at my field on Long Island.
They didn't make any sense and I
thought they were from some crank who
was a little crazy and was trying to tell
me he had a grievance against me.
Later, young Sandy found out that they
were Biblical quotations. The day Cy
returned from Texas we received the
third one. It said, ‘On¢ of you shall
die.

“We put them away and didn’t think
any more about them until later on
when they began to fit into the picture.

“When Cy came back that night I
could see that he was terribly worried
about something. He seemed on the
verge of telling me about it a couple of
times. But he didn’t and I didn’t ask
him. He said he had to go back to
Texas to straighten out some things
that were bothering him and, of course,
I gave him my permission.”

“I remember that Cy was worried,
too,” Nan said quietly. “T didn’t think
anything about it then because I sup-
posed that it was because he felt the
same way I did about dad’s death.
Now, I remember that it wasn’t only
worry. It was also a kind of fear.”

“That’s right,” Bill said. “He
seemed harassed and afraid of some-
thing that might happen,”

“Was it Cy * Nan began,

Bill held up a forefinger and smiled
at her. “In a moment,” he said, “Let
me tell you.

“Cy and Shorty started for Texas
and then T heard from you. After I
had talked to you yesterday morning T
was as much puzzled as you were. But
I could not believe that Cy had tried
to kill you. Yet I remembered the way
he had acted the previous night. I was
sure he hadn’t done it, Yet there was
a doubt. That is why I started for
Texas. I was as much concerned ahout
Cy as I was about you,

“On the way to Texas T made contact
with Shorty and he told me that he

and Cy had been caught in a dust storm
and were driven off their course to get
out of it. They were driven way off
to the northwest of Amarillo above the
mountains.  On their way back to
Amarillo they were attacked by five
two-seater fighters. Two of them went
after Shorty and three after Cy, When
Shorty had disposed of one of the pilots
and peeled off to go to Cy's aid he
couldn’t find Cy. He wasn’t in the air
and he couldn’t find any trace of him
on the ground. Shorty's fuel tanks had
been punctured in the fight and he had
to go to Amarillo to have them repaired.

“He said he was going back to look
for Cy and I ordered him to go and
tell Judge Shelton everything he knew
and find out what the judge knew about
things. Shorty told me that he had
noticed something wrong with Cy and
said Cy had told him he had some
things he wanted to talk over with him
when they reached Amarillo,

“But they never reached Amarillo
together, so he didn't know any more
than I did. A little later Tony Lamport
made contact with me and told me he
had just talked to Cy. He said Cy
told him his approximate position and
was standing by his radio.

“I talked to Cy a few minutes later
and told him T would pick him up on
the plateau that was just above the
place where he had been shot down,
He said he was not wounded, only
bruised and battered from his crash, I
sighted him with binoculars a bit later
and was just about to go down to pick
him up when I, too, was attacked by
five ships.

“Remember,” he went on, “I was as
much at sea then as you are now. I
didn’t know who had tried to murder
you, or Shorty and Cy. I didn’t know
why those five ships were attacking me,
I knew, of course, that it all had some-
thing to do with Cy and with you.
But I didn’t know what or why. I
didn’t dare pull out of the fight and
run away for fear they knew Cy was
down there alive and would land and
kill him. I had to fight.”

“You weren’t wounded?” Nan asked
quietly,

“No,” Bill said. “I was lucky, T shot
two of them down and the rest peeled
off and ran for it. Then I went down
to get Cy, He was all battered and
bruised and bound up with bandages.
He could hardly talk. T got him into
my Lancer and told him we were com-
ing north to Barnes Field, He wanted
to go to Amarillo. T told him about
the attempt on your life. He seemed
astounded.”

Bill stopped talking for a moment
and a grim smile flitted across his face.

“Then,” Bill said, “he gave me my
first clue. He said, ‘She didn’t die,
Bill?” I knew then, by the way he said
it, that either this was not Cy or if it
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was he had tried to kill you. Do you

see?”

“I'm afraid T don’t.” Nan said.

“T thought about that remark all the
way back to Barnes Field,” Bill went
on. “When we arrived there I told Dac
Himphries to order Cy to stay in bed
and asked him to check up on Cy’s body
while he examined him. Doe Hum-
phries had treated Cy many limes in
the infirmary and I thought he might
know of a birthmark or something of
the sort that would definitely estab-
lish whether or not it was Cy.

“Then, I made contact with Shorty in
Amarillo. The things that Judge Shel-
ton had told him almost gave me the
answer.” He studied Nan's face for a
moment, “Did you know that your
father had a brother who left Texas in
disgrace?” he asked her,

“I recall it dimly,” Nan said. “I
never saw him. Father never talked
about him. I understood that he had-
done something dad would not forgive
and that dad sent him money all his
life to stay away. You know that was
all a long time before T was old enough
to know about such things. Cy was
my half brother. There was almost
twenty years’ difference in our ages,
Dad married my mother ten years after
the death of Cy's mother.”

“Yes, I know,” Bill said. “Well, your
father’s brother was a crook. Did you
know that he had a son just Cy's age
who looked almost exactly like Cy?”

“No!” Nan gasped. “Now I see!”

“Judge Shelton told Shorty about all
those things and said that he had seen
Cy’s cousin within the past few weeks
and had mistaken him for Cy. He had
investigated because he knew that Cy
couldn’t be in two places at one time.
Cy evidently Lknew his cousin was
around, also. That was why he was
worried when he came back from Texas.
Perhaps he talked to the cousin and the
cousin threatened him or something of
the sort. Judge Shelton said, also, that
your father’s brother had been a great
student of the Bible, When I heard
that, those three threatening notes we
had received at the field began to fit
into the picture. Two of them were
quotations from the Bible. T thought
that perhaps this cousin of Cy’s had
inherited his father’s taste for the Bible
—particularly when I studied them
again and read the one from the Book
of Job that read, ‘He hath fenced up
my way that T cannot pass That
sounded like something that would ap-
peal to a Texan under the circum-
stances.

“So, I told Shorty to go back to the
place where the fight occurred and make
a landing and investigate Cy’s Snorter,
I also got in touch with Red and told
him to join Shorty just in case some of
those gray ships appeared again. The
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doctor hadn’t found anything about Cy
to make him suspicious but he gave him
a sedative to make him sleep for a
while. But not too long. I wanted to
see what he would do next. I had him
write a note to you saying he was all
right. I told him I would send it over
to you by Sandy so you would have it
early this morning. But I didn’t. In-
stead, I compared it with the handwrit-
ing on those threatening letters. From
what I could tell the writing was the
same. I wasn’t sure. But I was almost
sure that it was not Cy’s handwriting,
Remember, this man who was in the
infirmary looked like Cy and if he
wasn't Cy he was so badly bruised that
no one could tell the difference until he
was well.

“I was almost positive that it was
C.\'h l'."‘l!.‘i;l]. ]}"l. ias I _‘;ﬂi‘i i’l‘rf]l'{'. I
wasn't sure. I sat down and tried to
think out what he would do if he wasn't
Cy. That's why I told Red to be sure
young Richards let no one in your room
but a doctor or nurse.

“Then, T sat up, or tried to, waiting
to see what he would do. I fell asleep
for a bit but I awocke in lime to see
the man I had brought back from Texas
steal out of the infirmary ecarly this
morning and climb into a Snorter, [
followed him in another Snorter. While

I was trying to get Shorty on the radio
to find out what he had learned about
Cy’s Snorter I was attacked by one of
my own ships.”

“And still you weren't sure,” Nan
said.

“No,” Bill said. “I wasn't sure. But
T knew that if it was Cy in that ship
he had gone crazy and might better
be dead than as he was. When he
brought the fight to me—I shot him
down.”

“Oh!”
dead?”

“He is
wasn't Cy.

Nan gasped. “Oh! He's
dead,” Bill said. “But it

I found that out a few
minutes later when I made contact
with Shorty. He and Red had got in
where Cy’s Snorter crashed yesterday
morning. Cy was still in it. He died
as he would have liked to die—fighting.”

“Then,” Nan said, and she was weep-
ing softly, “the man you shot down
murdered Cy—his cousin.”

“That is right,” Bill said. “He first
intended to kill Cy and claim part of
your father's estate. He sent those first
letters to me to make us think that
it was some one who had a grudge
against me who would even the grudge
by killing one of us. That one would
Le Cy.

“Then he decided that he would kill
both of you and hide Cy’s death and
step into Cy's place. According to
Judge Shelton they looked enough alike
to have made the deception. The whole
thing would have fitted perfectly, I
would have picked him up at the place
Cy had been shot down. Later he
would have pone back there to hide
Cy's body.

*You were the one who upset the
apple cart for him,” Bill went on.
“When he failed to kill you night be-
fore last he knew he had to go back
and finish the job. ‘That was where
he was going this morning. Then he
would have resigned his job with me
to impersonate Cy and get your father’s
money to pay the men he had working
for him.”

“Why did his men attack you yes-
terday?” Ted Richards asked.

“To make the whole thing look as
though i1t was an attack on me rather
than on Cy. Nan's death at the same
time would just have been a coinci-
dence because, seemingly, Cy would
still be alive. He didn’t realize that I
had already hecome suspicious of him
until I followed him this morning. By
then he was desperate and he thonght
with me out of the way he could go
on and finish his hellish task.”

Please mention AIR TRAILS when answering advertisements.
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“I'm glad you killed him!” Nan said
vehemently,

“So am I,” Bill said,
won't have to be afraid.”

“Poor Cy,” Nan said and the tears
welled from her eyes.

“Yes,” Bill said grimly,

*Now you

“Paor Cy.

He is the second of my men to have
died gloriously. I'm going down there
now to join Shorty and Red. TII let
you know about things. You'll want
Cy buried beside his father?”

“Yes,” Nan said and she laid young
Richards’ hand against her wet cheek.

AIR TRAILS

“You let us know and we'll be there
together.”
“Together,” young Richards said,
And Bill knew as he went out the
door that Nan would not grieve for her
brother as he would grieve, because of
her love for young Richards.

Air Adventurers

(Continued from page 29)

columns and he has already ordered
several articles through this medium.
We have been wondering whether you
other birds have noticed how our adver-
tising columns have increased. That's
always a real clue to a good magazine,
you know. Of course, Doyle is a Bill
Barnes fan, too. “There’s nothing I
like better than to sit down to a Bill
Barnes story,” he says. - “They bring
forth the action and experiments of to-
day. and T feel the characters are the
real heroes of modern aviation,”

Now there’s a swell way of putting it!

Hello, here’s another-of these fuel
ideas. Lyle Lindbloom of Chicago,
whose father is an auntomotive engineer
and who holds several patents on the
automobile engine, comes through with
a letter in which he says that he be-
lieves that there is a chance somewhere
for some one to devise a new and
cheaper fuel for use in aireraft. Lyle's
taking our Engineer’s examination, oo,
Perhaps we'll get a hint of what he’s
seeking. There’'s no question but that
he may have a real idea there,

Edward Byerly of New York City
hands us a swell pat on the back for
our interest in rocket ships and for
publishing so many interesting articles
on the subject. Every so often the
idea seems to drop inte the doldrums,
and then all ¢f a sudden it blazes up
again, and we have a new angle. We

hope we can encourage some of our
members to take up the idea. But we
do want you to be careful, for it is a
very touchy subject and we warn you
not to play with it until you are per-
fectly familiar with all the angles and
realize the danger of the chemicals you
are working with, Edward got 92 on
his paper.

Another 92 paper has been turned in
by Harold Grathwohl of Southampton,
New York. And if you think you read
Air Trails, you should see Harold's con-
densation of the magazine, That lad
reads it through and then backward
just: to make sure he hasn’t missed any-
thing. He found items in there even
we were not acquainted with. But he
sure goes for Air Trails Gallery and
Air Progress. He even files copies of
Air Progress in his high school library
every month.

H. D. Brown of West Sunbury, Penn-
sylvania, brings up the old subject of
articles with drawings to illustrate
them. He particularly remembers our
Modern Motors series and suggests that
we continue it and show the workings
of controllable-piteh props and vacuum
flaps. Has any other member any more
such suggestions? We want to give you
fellows what you want, so speak up
now,

William J. Karges, of Wheeling, West
Virginia, has passed his Observer tests
with a full Teport on an air show he
attended at Scott Airport, Yorkville,
Ohio. Clarence Chamberlin was there

with his small speed plane and, we pre-
sume, Clarence’s Curtiss Condor which
was taking up passengers. A parachute
jumper went around with a hat and
collected $3.50 for his “death-defying”
act, which should he a warning to all
you birds who want to become para-
chute jumpers,

Robert H. Taylor—no, not the
screen star—has elicked for a Photog-
rapher’s award with a good picture of
a U. S. Marine’s Boeing F4B-4 taken
at the Allegheny County Airport in
Pittsburgh. He used a Kodak Six-20
with an f4.5. Compur shutter, 105mm.
focal length at 1/5, of a second and got
a pretty fair picture,

We must say, however, that most of
the prints we are getting do not come
up to former standards, and we look
pretty carefully for those really suitable
for reproduction. Most of you get your
pictures badly out of focus, or stand toc
far off from the subject. Many get
swell subjects, pictures we would he
delighted to publish as interesting addi-
tions to our Air Trails Gallery. But
they are usually out of focus or under-
exposed. Remember this, you photog-
raphers, next time you draw a bead on
something hot, will you?

Bob Peifer, of Kansas City, has won

his Craftsman award with a model
which flew for 5 minutes 82 seconds.

He has won contests staged by the
Kansas City Y. M. C, A., the Metro
Club, and several other junior organiza-
tions,

The Nordmeer

(Continued from page 51)

Mark the outlines of the tail surfaces
Then sand the
edges and surfaces until a streamline
cross section is obtained. Pin and
cement the to the stabilizer
ends, A small streamlined pylon block,
visible on the plans, is prepared and
cemented to the top of the fuselage at
the indicated position. To it,
dry, is attached the entire tail

on sheet balsa, trim.

rudders

when
unit.

Small, streamlined struts support the
stabilizer.

PAINTING THE MODEL

Give the entire model a coat of white
shellae, clear dope or varnish to fill the
pores. Sand lightly as possible with the
finest paper available. If controls are
to be indicated, score the outlines lightly
before painting.  The aluminum top
coat is then applied. For those who are
more meticulous, a number of coats
may be applied, sanding hetween each.
Trimiming is done in black. Windows
may be simulated by white paint out-
lined in black.

Propellers are made from seraps and
mounted on pins, free to turn. Other
details, such as the radic mast and
aerial, are then added to complete the
model,

BILL OF MATERIALS

1 114 sq.x12” soft balsa block

2 114 sq.x8” £ blocks
4 Sex1x3” = )

2 34 sq.x214”

1 :_!;],Xfi,\‘ls” 3 2

13/ x2x]12” & * sheet
Cement, dopes or varnishes, and

paints as specified in the directions.

In The Next Issue Watch For A Feature By

CLYDE PANGBORN

“EUROPE PREENS HER WINGS”

EUROPEAN AVIATION REVIEWED
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54 MINUTES!

(Continued from page 44)

The rudder is cemented on the top-
genter line of the elevator and is NOT
set for any turn. The camber in the
rib shape takes care of the turn to the
right. In the sketch of the rudder, the
wire tail skid is shown extending down
between the junction of the fuselage
and rudder to 27 below the bottom of
the rudder.

PROPELLER

The block size is 116x2x16” medium
balsa. The excess wood is cut away as
shown in the drawing, The hub of the
blank should be 34”. Cut the propeller
blades to taper in thickness from 14"
at the hub to 17 at the tips. Each
blade is given 3/;4” camber in the rear
face. The propeller is sanded smooth
and highly doped. Use a half dozen
coats of dope with intermittent sand-
ings. The propeller shaft is bent from
el wire.

POWER

Use 24 strands of Banko’s 157 flat
orown, The motor length is 407, This
type of rubber is the result of experi-
ments conducted by the Cleveland
modelers. They claim its superiority on
the following points—long life which
enables the contestant to adjust his
model with the same motor ta be used
in the contest; less affected by heat and
sunlight: more power and strength with
greater winding capacity.

COVERING
Ordinary tissue is used. After cover-
ing it is first water-doped and then
treated with four coats of thin dope on
wing and tail—with several coats of
heavier dope on the fuselage.

FLYING

When adjusting a contest model un-
der full turns, Korda usually flies after
6 o'clock in the evening when the air
is cool and calm. Even at this time he
is annoyed by out-of-sight flights and
has lost ftour models during these eve-
ning sessions.  One model was launched

Spartan Zeus Export Attack Fighter.
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at 7:15 and was lost out of sight after
14 minutes,

Korda treats his rubber motor ecare-
fully. And this is probably the most
important item in a contest model. He
recommends the following procedure—
break in the rubber motor the night
before the contest by first giving it a
few hundred turns and gradually in-
creasing the number of turns in sub-
sequent windings until it is nearly fully
wound.  After it is well broken in,
lubricate it slightly and put it away for
the contest. (Any of the common rub-
ber lubricants are satisfactory.) If you
don’t take these precautions to break in
your motor, it will not be soft and
pliable.

WINDING
Before winding for an official flight,
first give the rubber about half of its

capacity of turns and allow it to un-
wind. Repeat this operation several
times to loosen up the rubber. Now
the rubber is ready for capacity wind-
ing. Stretch it about three or four feet
from the nose of the fuselage and give
it about 200 or 250 turns. Keep wind-
ing and move back slowly to about
seven or eight feet. Stay at this posi-
tion until you've added about 450 turns.
About this time the rubber will begin
to tighten, then come in slowly reaching
the model when you have about 900 or
950 turns. Just before launching the
model, give it a few turns by hand to
tighten up the rubber and give it a little
extra power.

Before lubricating rubber be sure to
shake off all the powder. Keep the
lubricated rubber free of grit and store
it in a cool place away from sunlight.

The model has a rather small pro-
peller, which gives it a quick get-away
on the take-off. The climb is slow and
against the torque (to the right). Be-
cause of the lifting tail, the model as-
sumes a tail-high attitude during the
glide, which gives the impression of a
steep glide angle. However, the actual
sinking speed of the meodel is slow.
This tail-high glide cuts down frontal
resistance by putting the fuselage in
line with the glide path. When adjust-
ing the nose block for offset thrust, use
book matches inserted between the nose
plug and the fuselage. They can be
conveniently split to any thickness.
The model weighed 734 ounces, a figure
well above the necessary weight of 614
ounces.
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CURTISS SBC-3

(Continued from page 46)

with fine paper until glossy. Cut the
wheel wells in, but leave the small flaps
intact for the present.

Separate the blocks and hollow them
out, paper thin at the rear, gradually
increasing the thickness to 14” at A.
Leave a strengthening thickness around
the inclosure rim and about 8 /an” on
the portion of the wheel wells that
remain, Cut out the small flaps that
remain under the wheel wells and set
them aside to attach to the landing
gear later. Tit station C with half
formers, install rear hook attachment,
and cement the sides back together.
Then fit a partial former at B.

COWL

Carve the cowl from a 19/14x2V5x
25/1¢” medium block and hollow a 1147
diameter hole as shown. Carve 7 bas-
relief cylinders on a 14”7 sheet disk to
fit the cowl. Cut the 34” hole in the
center to receive the nose plug (erank-
case), and cement it in the cowl e
from the front. Impress the joint and
louvre markings with a pencil. Sand
and dope until a high gloss is ob-
tained.

WINGS

Assemble the wing parts on the
drawings with waxed paper between.
Line all the parts up with pins before
cementing. Leave the ailerons until the
top wing has set and then cut through
the ribs and fit the spars while the
wing is still fastened down. Leave ex-
tensions of the leading and trailing
edges on the lower wing frames to be
fitted to the fuselage,

TAIL SURFACES
The vertical and horizontal tail
frames are assembled of plain blank
stock described on the drawing. The
rear of each rib piece is notched to
center the trailing edge and the leading
edge is blocked up to center.

PROPELLERS

Bevel three 74x114x3” as shown and
prime the bevels with a coat of cement,
When partly dry, cement them together
to form the three-blade blank. From
there, blank, carve, sand and polish,
and balance in the conventional man-
ner, Attach to nose plug with shaft

and washers. The scale prop may be
made in a similar manner,

LANDING GEAR

On the left side of the center line of
the front view, a workable scale land-
ing-gear assembly is shown. The parts
shown are of aluminum (tubing and
sheet).  Though the working arrange-
ment is shown, an operating mechanism
must be devised by the individual
builder. The shock absorber must com-
press to allow retraction, so it is sug-
gested that a spring be inclosed to hold
it down.

On the right side of the center line
a rolled-paper, ineased-wire landing
gear is shown. The simple wire parts
are bound and cemented together and
then wrapped with paper Lo appear as
seale.

Make the tail wheel fork of sheet
aluminum and fasten it to the fuselage
with a pin through the aluminum tubing
and sheet balsa bracket,

COMPLETING THE MODEL

The celluloid on the inclosure is sup-
ported et the front by a #8 m.w. or
bamboo arch. The separations are nar-
row paper strips applied with thin dope.

To mount the top wing, cut a sup-
port template from 147 sheet to fit the
space between the fuselage and wing
on the drawing. Pin this support to
the fuselage and the top wing to the
support. Fit the center-section struts
and cement them to the fuselage only.
When dry, remove the wing and start
covering all surfaces. The tail surface
must be trimmed and sanded to a
streamline shape. Cover the vertical
with red tissue and the remainder of
the frames with aluminum or white
tissue, except for the top of the top
wing, which is yellow. Cut the tissue
away from the wood where the struts
attach and cement the top wing onto
the C. S. struts. Cut the wing struts
from 3/4,” sheet. When the top wing
has set, attach the lower wings and
struts with pins and when they are
properly lined, add the cement. Cut a
15 slot in the top of the fuselage at
the rear for the horizontal tail spar to
rest in, cement it in place, then the
vertical tail. Fillet the tail assembly to
the fuselage with narrow strips of tissue.
Cement the cowl on and then spray the
tissue covering with water, When dry,
apply one coat of thinned dope.

The rigging wires are best simulated
with fine bamhoo strips. They are

AIR TRAILS

more easily installed than thread and
are not apt to tear out other parts of
the model on impact, Add the tip
lights, wing light, deck hook, and other
details. Then dope the model with
aluminum dope, except for the parts
designated otherwise. A suggested for-
mula for flying-model dope is to mix 14
part dope to ¥4 part clear lacquer to 14
part acetone and mix enough powder to
make the proper consistency of liquid.
Use red lacquer thinmed with 14 thinned
dope to cont the vertical tail, band on
fuselage, and portion of cowl. Paint
the tives and motor black and add natu-
ral bamboo pushrods.

Clasp: the special “S8” hook to two
loops (4 strands) of 14” flat rubber,
with 17 of slack. Hold the model nose
up and dangle the hook end of the
motor down into the rear of the fuse-
lage until the hook engages with the
rear-hook attachment.

FLYING

Make the initial glides and flights in
tall grass until the proper adjustments
have been made, or gradually increase
the number of motor turns in successive
r.o.g. flights.  The original model
weighs but 114 oz. and flies several hun-
dred feet consistently,

MATERIAL LIST
Blocks
1 1%/;5x2%5x25 /14"

[2=]

1t4x3x11”
3 Tex114x3”

Sheet
9 x2x18” 18 /,,x0x4”
1 ,—’;;x‘!x]S” 1 !{:‘lxgxeu
Strips
1 7 sq.x8” 1 x%/yox187
L gxlex18” 1 14 sq.x10”
213 /s 5q.x187

Miscellaneous

1 oz. cement

1 oz. clear dope

1% oz. thinner

1 dram aluminum powder
1 sheet aluminum tissue
14 sheet red tissue

14 sheet yellow tissue

4 U. S. insignia (134"
strips bamboo

ft. #12 music wire
drams red lacquer
2x¢5"” aluminum tube
x4 sheet celluloid

6 14” washers

oW W
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WATCH FOR IT
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HOT STUFF

(Continued from page 16)

but came out almost immediately. He
muttered something under his breath
to the other pilots, whereupon all of
them went to Hot Stuff's room.

“You kids've been down here a long
time.” he said, when all had made them-
selves comfortable. “You've saved
yourselves some dough and going back
home don’t mean a damn thing to you
other than looking for and probably
finding another job. With me it's dif-
ferent. I was broke when I landed and
now in less than a day I find I'm due
for home on the next hoat. Hired,
tired and fired in less than twenty-four
hours. And that’s not the worst of it.
I can’t get another job for a year, and
no one this side of heaven could con-
vince my girl that I didn’t start this
revolution, Now I'm not going to lose
my job without putting up some kind
of a squawk. I've got an idea. Does
any one know what ship T was going
to fly?”

Scholer, number three pilot, spoke up.
“T think it’s the twin-engined, converted
Bach.”

“How much dust does she earry in
her hoppers?”

Harrison, the technical man, ex-
plained that with only fifty gallons of
gas in the tanks, the Bach would carry
four thousand pounds.

“Qwelll Now listen with all your ears,
and for the luva Mike, don’t let
()'Rourke or Hart even suspect any-
thing.”

At the table next morning, O'Rourke
delayed the service with the remark
that they would have a guest for break-
fast.

“Who?" asked Hartley.

“Captain Perez of th' Federals is
honorin’ us with his prisince, an’ also
requestin’ us to throw th’ blasted in-
surrectos off th’ finea. 1 wish we could
without killin® some of thim.”

Captain Perez entered and remained
standing stifly by the door until
O'Rourke brought him to the table and
introduced him. He was very military

“and very condescending. O’Rourke
bowed him grandly to a seat and
clapped his hands for breakfast to be
brought in. Before the wmozos entered,
Captain Perez im;uired in halting and
butchered English, “You :we tell theese
gentlemen wot ees eet I 'ave tell you,
Seiior O'Rourke?”

“Not yet, Captain, but I will now.”
O'Rourke looked at the faces raised to
his in eager expectancy.

“The Captain informs me that if we
don’t have the insurrectos off the finea
by noon, he is authorized to declare the
property confiscated. He states we are
harborin’ an’ feedin® inimy troops. I

tried to explain to the Captain that we
have no authority to——"

“But, seior,” interrupted
“ees eet not that you 'ave be'ind you
all those Estados Unidos?”

“That's what I told Cardenas, Cap-
tain. He said that when all those
Estados Unidos came down here he'd
get out an’ not hefore.” He added sar-
castically, “Bein’ that the Estados
Unidos is busy on Thursdays, I'm afraid
they can’t get down here before noon.”

Captain Perez shrugged. “Ees too
bad.”

After breakfast Perez departed, skirt-
ing the finca in order to avoid the in-
surrectos.

O'Rourke and Hartley went to the
company office for a conference.
O’'Rourke had sent Fields down to look
over the insurrectos situation and when
Fields returned at ten o'clock he re-
ported that Cardenas had his men de-
ployed in a single skirmish line down
a long row of banana trees. There was
some desultory firing, but no damage
had been done. The Federal troops ap-
parently were afraid to wventure in
among the trees in view of Cardenas’
superior position,

At ten-thirty, Hot Stuff -m(I Parsons
left the dining-room and wandered down
to the hangars. Ten minutes later the
irregular staccato popping of motors
brought Hartley out of the office on
the run.

“What’s going on down at the han-
gars?” he demanded of a couple of near-
by pilots.

Scholer thought vaguely that Hot
Stuff was testing out the engines on
the ship assigned to him,

“What for? He'll never use it.
down there and tell him to——"

Before he could finish,
settled into a steady note. He looked
toward the hangars and swore. The
ship was lumbering off the apron to-
ward the edge of the field. Hartley
jumped into the office, grabbed the wall-
phone and rang wildly. But before he
could raise any one at the hangars the
ship roared down the field, staggered
off the ground and just cleared the first
row of banana trees. It flew down the
rows of trees and climbed gently, then
made a wide circle at the end and
started back.

By this time O'Rourke, Fields and
the enlire finca personnel were standing
out in the open watching the plane
swoop down and just barely skimming
the tops of the trees. Suddenly from
beneath the tail streamed a thick cloud
of dust. Tt descended in layers. So
closely was it laid on the tops of the
irees that it barely spread over two
rows. Before the end of the row was
reached, the dust was valved and the
ship continued on to the landing field.
Instead of landing, however, it circled
and started back. Again the heavy

Go

the motors
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Perez,

SHAMED BY
PIMPLES AT 1177

Keep your blood free of pimple-
making adolescent poisons

Don’t let your face be blotehed with ugly
hickies! Stop being shunned and laughed at!
Learn the eause of your trouble and start
correcting it now!

Between the ages of 13 and 25, vital glands are
developing, helping you gain full manhood or
womanhood. These gland changes upset the sys-
tem. Poisons are thrown into your blood . . . and
bubble out of your skin in hated pimples.

Resolyve to rid your skin of these adolescent
pimples. Thousands have succeeded by eating
Fleischmann's Yeast, three cakes a day. Each cake
is made up of millions of tiny, active, living yeast
plants that fight pimple-making poisons at their
gource in the intestines and help heal your skin,
mu.kmg it smooth and attractive. Many get amnz-
ing results in 30 days or less. Start eating Fleisch-
mann's Yeast today!

Copyright, 1937, Standnrd Brands Incorporated

AIR CRAFT ENGINES

New catalog listing over 50 Model Gas & Steam l.l.u,lnu
—Electrlc & Water Motors—Parts, gauges & Supplies.
Bond 25¢ for copy! Mefund on 1st order.

ARD ENGINES & MFG. CO.
Dapt. AT 2417 N. Ashland Ave., Chicags

CLASSIFIED DIRECTORY

An opportunity to contact a large
field on a small lineage. Rate 10c per
word (Minimum 20 words). Cash
with order. Address:

AIR TRAILS CLASSIFIED ADVERTISING
79 Seventh Avenue, New York City

terms, only $12.600 down.
Welded steel construction.

motor  purchase.  Jasy
200 pounds  useful load.
Propellers—all ts‘pes—‘.rbr ul.
Sensational values, Ilustrated Information 2%e.  Unl-
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BUILD A GLIDER. Complete
constructional details for building
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YOU can become n Graduite Alrplane Mechanic in
ten weoks at S$1.00 per week! Free catalog. )Iome
training. _ United i\ir School, Box G28T, Elgin

OLD MONEY WANTED, Wil pay $100.00 for_ 01
Dime, S Mint.,, $50.00 for 1913 Liberty Head Niekel
{uot Buffalo). Big premiums pald far all rare coins.
Send 4o for Large Coln Folder, May mean much profit
to you. B. Max Mehl, 200 Mehl Bldg., Fort Worth,
Tuxas.
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cloud of dust streamed out and down,
over the same row of trees. Then the
ship moved erratically over the planta-
tion, emitting an occasional burst of
dust. As the plane got lighter the
movements were quick, more definite.
Finally, with a last burst, it headed
straight for the field.

On the ground under the banana
trees was a scene diffienlt to depict.
Certainly no military strategist could
conceive of such surrender. Insurrectos
were apparently going into convulsions,
rolling about on the ground, tearing off
their clothes, throwing aside their guns
and  ammunition bandoleers,  Fifty
vards away, the Tederal forces stood
in dumfounded amazement and awe at
this screaming, scrambling, whirling-
dervish ecffect on the insurrectos. Those
who were mot going into nose dives
and flat spins, were streaking for the
jungle.

At the hangar, an irate manager and
chief pilot awaited Hot Stuff's plane
when it taxied up. Hot Stuff stuck his
head out of the cockpit, sneezed twice
and started to speak. Before his mouth
had opened both O'Rourke and Hartley

wenl into action. For two minutes Hot
Stuff heard things about himself he
knew couldn’t possibly be true. When
the tirade had died out through lack
of breath and further cuss words, Hot
Stuff waved both hands toward the
plantation,

“Why don’t you tell that over-stuffed
captain to come in and pick up his
insurrectos?  Theyre helpless now,
Swell time for him to grab himself an-
other medal,” -

“What do ye
roared.

mean?”  O'Rourke

“I mean I just dropped two tons of
cayenne pepper on that gang, and I
kinda think they've given up the idea
of war for the time being,”

O'Rourke roared again, but this time
in spasms of laughter. Between gasps
he sent Fields on the run to Captain
Perez. Hot Stull was helped out of the
cockpit. O'Rourke gave him a mighty
slap on the back.

“If yer name niver was Hot Stuff, it
is now! Wait till T cable this to New
York! Lad, yer job on this finca is good
as long as O'Rourke is manager!”

AIR TRAILS

Tields returned with a beaming
Perez.

“Senior O'Rourke,” gasped the cap-
tain, between sneezes, “my glorious

troops ‘ave make a other gran’ victory.
They 'ave receive mooch ‘elp from this
pepper piloto. I am tell my presidente
you ‘ave ‘elp make estop these insur-
rectos. I am salud to you!” Then he
departed in sneezing grandeur.

President  Oliver of Consolidated
Fruit was much elated by the following
cable:

€. C. OLIVER

CONFRU NEW YORK

PROPERTY SAVED WITHOUT FORCE
STOP FIRBARMS OR FLUENT ARGU-
MENT STOP REVOLUTION OVER WITH
FEDERAL PARTY IN CONTROL STOP
SUGGEST PLANTING MORE PEPPER

0’ROURKE.

Hot Stuff is still down there and do-
ing a fine joh. His year is almost up.
He likes his work and is happy except
for one thing. The natives refer to him
as “Senor Ca-choo”

DuPont Winner

(Continued fron page 40)

center longerons. Tf you intend to do
much flying with the cowl in position,
it will be necessary to solder control ex-
tensions to the air, gas, and spark con-
trols. These controls have been shown
in the fuselage drawing. You can regu-
late the spark lever control by cementin g
a “saw-tooth™ piece of aluminum to the
top of the cowl to maintain any desired
spark setting.

Flying can be done without the cowl.
However, be sure the cowl is in position
when you exhibit your model on the
ground, as it improves the appearance
of the model.

LANDING GEAR

L7 diameter wire is used throughout.
It is bent in two U-shaped pieces. The
bottom of the U is cemented and bound
to the bottom of the fuselage. The ends
of the rear U-piece are looped to fit
around the ends of the front U, All
joints are soldered and wrapped with
soft wire. A spreader bar is altached to
the front U-piece to prevent the landing
gear from spreading apart. The sides
of the landing gear may be covered with
silk for better appearance. However,
the sillk is likely to be split on a rough
landing,

WING
The wing is made in two pieces. Con-
struction and covering can be completed
before cementing the two halves to-
gether.  When joining, cement the two
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end ribs together and add a V-shaped
piece of 14ax14” balsa to reénforce the
joint. 34" balsa is cemented to the bot-
tom of the wing to fit into the top of
the fuselage.

Wing struts are cut to a streamlined
shape from spruce Y4x15”. The method
of attaching the struls to the wing and
to the fuselage has been elearly illus-
trated in the drawing.

WING ATTACHMENT
The wing rests on top the fuselnge
on formers 4 and F5. Rubber bands
are used to secure the wing, The rub-
ber passes over top of the wing and

around short lengths of #/,4” diameter
tubing which have been cemented to
the fuselage,

ELEVYATOR AND RUDDER

Rib shapes for hoth these surfaces are
ineluded in the drawing. Their positions
in the elevator and rudder can be iden-
tified from the detail drawings., In the
drawing of the rudder, notice how rib
“A” has been cul away to fit over the
center vib of the elevator. The elevator
itself is cemented firmly to the top of
the center fuselage longerons, Set it
al zero incidence. Directly forward of
the elevator is located the rudder ad-
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justment device. A machine screw fits
through rudder rib “A.” This screw is
seb in a piece of aluminum. You can
adjust the rudder by merely turning the
serew which moves the rudder in either
direction. Rib “A” is not cemented to
the elevator or fuselage; the adjustment
device is the only attachment. However,
the bottom of the rudder at ribs I and J
is secured to the rear of the fuselage
with pieces of #/4,” diameter dural tube.
These tubes are cemented to the ribs
T and J, pass through holes in the rud-
der post, and are inserted into the rear
end of the fuselage and secured with
cement, The rudder is braced to the
elevator with fine wire. The elevator is,
in turn, strengthened by two #/;;x%5"
spruce struts cut to a streamline shape.

COVERING
The model is covered with silk. Treat
the silk with two coats of Berryloid
dope. The color scheme of the model is
yellow and black.

BATTERIES AND IGNITION SYSTEM

The two batteries are carried in a
fiber flashlight case. Take out the lens
of the flashlight and insert a 14" flat
balsa disk of the same size. Punch a
liole in the center for the positive wire.
The positive battery terminal is made
by removing the glass from an old flash-
light bulb. Take care not to break the
porcelain base. Drill a hole through
the bulb and insert the wire, securing
with solder. The negative wire is sol-
dered to the switch, which is on the out-
side casing of the flashlight. The rear
cap of the flashlight, with the spring
for keeping the batteries in place, is left
intact.

The battery case is mounted on a
balsa “sled.” Cut from 15~ flat. The
sled rests atop two skids cemented to
the floor of the fuselage. A balsa guide
is cemented to the bottom of the sled to
fit hetween the two guides. The sled
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is secured to the guides with a hose
clamp.
FLYING

For ordinary flying, the Brown Junior
should be set at about '/, full power.
Full power or even half power will
cause the model to stall, unless zero in-
cidence is used in the wing. When car-
rying payload, increase the motor r.p.am.
as the weight is added. Dillon has car-
ried a maximum of 214 pounds payload.
On this flight he used 14” inecidence
block under the leading edge of the
wing, With a 25 percent payload or
about 1 pound, he recommends using #/;
power and a W7 block under the lead-
ing edge of the wing.

Dillon has already developed a new
{ype of model for the limited motor-run

events. He calls the model Mr. “X.”
The flights which it has turned in dur-
ing the past six months indicate that it
is a promising design, fully capable of
winning the payload contest this year.
To stimulate competition along these
lines, Dillon has generously offered to
put the duPont Trophy back into com-
petition. He won permanent possession
of it last July. Nevertheless, if contest
officials accept his offer, payload fliers
will have another chance to win the at-
tractive duPont award. It will be diffi-
cult to beat Dillon in a payload or any
other type of model contest. His
methodical flying—day in and day out—
brings out a model’s weak points. He
corrects these shortecomings and the final
version is a dependable, good-flying
model that never fails to deliver.

AIR PROGRESS

(Continued from page 4)
They will be used in the new Douglas
DC-3 Mainliners. They have a maxi-
mum output of 1,200 h.p.

The new French Marcel Bloch 220
has started scheduled flights belween
France and England. It is a low-winged
cantilever monoplane powered with two
Gnome-Rhone K-14 supercharged en-
gines of 870 h.p. each. It has a tlop
speed of 220 and carries 18 passengers.

The technical section of the Dutch
K.LM. is experimenting with a new
zinc-spraying device which they claim
will render the interiors of their Douglas
D.C2s fireproof.

RECORDS AND REWARDS

Miss Jean Batten, noted New Zealand

girl pilot, has again  broken the
Australia-to-England record by flying
from Darwin to Lympne in 5 days, 18
hours with a British Percival Gull pow-
ered with a Gypsy engine, This is, of
course, the solo record between the two
points.

A. BE. Clouston, a New Zealander,
and Mrs. Betty Kirby-Green broke the
London-to-Capetown mark on Novem-
ber 16th with a flisht of 45 hours and
5 minutes. They clipped 33 hours and
21 minutes from the previous mark set
by Amy Johnson in 1936. Clouston and
Mrs. Kirby-Green used the same De
Havilland Comet, flown by Scott and
Black in the London-to-Australia race
several years ago,

B. J. Bourchier of Toronto was
awarded the Webster Trophy, the most
important Canadian award, at the an-

nual light pline meeting at Hamilton,
Ontario. Bourchier is a member of the
10th Squadron of the Canadian Air
Force Reserve. Second prize went to
Gordon R. BeGregor of the Kingston
Flying Club who had been awarded the
Webster Trophy in the two previous
years.

A number of meetings of tribute to the
memory of Amelia Earhart were held in
New York, Los Angeles, Miami, and
Portland, Oregon, by fellow aviators on
November 21st.

AIR FORCES

The Secretary of War has announced
that an order for 29 Model A-17A at-
tack planes has been placed with the
Douglas Co. These planes, of course,
are better known as Northrops. Infor-
mation indicates that they cruise at 220
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n.p.li. and earry four .30-caliber machine
guns.  In addition, 95 basic-trainer
planes have been ordered from the North
American  Aviation Co. of Inglewood,
California,

Recent tests of the new Boeing B-17
bombers give some idea of their actual
performance.  Loaded with fourteen
800-1b. bombs, they maintained speeds
of 200 miles per hour for 4 hours and
all ships of the Second Bombardment
Group remained in the air under tactical
conditions for more than 12 hours, No
other plane in the service can offer this
time range.

The Danish army air service aireraft
factory recently started work on a big
batch of Fokker D.21s, single-seater
fighters which are said to do 276 m.p.h.
The Fokker concern in Holland is also
building a large number of these planes
for the Dutch government.

The Seversky Aircraft Corporation is
now offering what is known as a Con-
voy-Fighter, which has been getting
considerable publicity abroad. We pre-

sume the high-performance two-seater
is something of a cross between an
attack ship and a light bomber. It is
to be powered with an engine in the
400-500 h.p. eategory and obviously is
being built for impecunious nations who
desire mounts that fit several categories.
This ship appears to good advantage on
this month’s cover,

The French Morane factory is start-
ing work on eleven MS-405 single-
seater fighters employing the Hispano-
Suiza “cannon” motor. These will be
the first batch of a large number being
ordered by the Trench Air Ministry.

A new German Arado, deseribed as
a.semicantilever biplane, twin-float sea-
plane has been built for the German
Air Force. It is stressed for catapult-
ing, has folding wings, can carry
bombs, a torpedo or special smoke-
sereen apparatus and will be capable of
a top speed of 196 m.p.h,

The new German Dornier Do.17,
medium bomber powered with two Mer-
cedes inverted Vee-12s, is said to he
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faster than the British Blenheim
bomber which previously had been
claiming the world’s speed mark in that
class,

The Bell twin-engined fighter
been put through its initial test flishts
and according to the company officials
has maintained its estimated perform-
ance figures. Few know, however, that
the “cannons” shown in the engine
nacelles were dummies, We understand
that the type gun to he installed has
not been decided upon.

Colonel E. 8. Gorrell, president of the
Air Transport Association, has stated
that should war come to the United
States, the army and navy would find
a powerful supplemental air foree in the
country’s commercial air lines. A sur-
vey has disclosed that commercial air
lines operate 880 transport ships and
employ 1,238 pilots and 390 hostesses.
A majority of the pilots hold military
or maval reserve commissions and . the
hostesses, who are registered nurses,
would furnish a Red Cross staft,

has

THE SOLUTION

(Continued from page 52)
strip of +%” sq. stock around the former
used for the tail, and insert the ribs.
Then the tail may be covered.

PROPELLER

The propeller may be either carved
from a solid block or else a semicarved
propeller may be finished. If you pre-
fer to finish the semicarved propeller,
use one of 14 diameter and a pitch-
diameter ratio of 1.4, If you carve a
block, one of the following dimensions,
14xT5x184”, will suffice. The diagonals
should, of course, be drawn on the
broad faces. Cut down to the diagonals,

smoothen the faces, and then carve the
block. Complete the concave sides first
and finish them with varying degrees
of sandpaper from #00 to #10-0, Then
carve the convex sides. Make a tem-
plate of the blade shape and transfer it
to the blades, Finish the edges and then
cement the shaft in place.

ASSEMBLY AND FLYING

Cement the tail and rudder to the
boom and insert the shaft of the pro-
peller in the thrust bearing of the front
plug. Put a loop of 3/, brown rubber,
17” long, on the shaft of the propeller
and allow the other end to drop through
the fuselage in order to attach it to the
rear hook of the boom. Clip the wing
on the fuselage and glide the model. Tf

the model stalls, then move the wing
back. If it dives, the opposite treat-
ment is in order. Repeat this treatment
until the proper glide is obtained. The
model may now be wound for its initial
test flight. Four hundred turns on the
rubber is sufficient. The model should
turn in circles of ahout forty feet in
diameter and maintain its altitude for
at least two complete circles. On suc-
ceeding test flights the number of turns
should be increased to capacity.

WEIGHTS
VST st e i v i e ol 1020
Tail, rudder, and boom.......... .010
Fuselage and landing gear....... 031
Propeller and plug.............. 018
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LICHT PLANES

(Continued from page 9)
INTERCOLLEGIATE FLYING CLUB

It was with considerable satisfaction
that we have learned that light plane

The Arup Experimental.

flying is fast becoming a major sport
in many of our colleges. So quietly
and so efficiently has the National In-
tercollegiate Flying Club grown that
few uulmlt- the inner circle realize that
there are more than forty chapters—or
flights—scattered through our colleges
and universities.

From what we can learn there are
flying clubs actually flying now at Har-

Funk Brothers, 60 h.p. Ford.

University of Penn-
sylvania, University of Minnesota,
Detroit  University, Leland Stanford.
and the University of Virginia. Other
schools have had clubs for some time,
but have not as yet reached the flying
status. Even college alumni have be-
come interested in aviation and at Ken-
yon College in Ohio an alumnus recently
gave the college a flying field, a hangar,
two planes, and a fund for employing
a flying instructor.

Meets between the various clubs take
the form of flying skill, marksmanship
in dropping flour-bombs and efficiency
in navigation. One of the most prized
trophies put up for competition is the
Loening Trophy awarded annually to
the college club showing special excel-
lence in its air program.

A point noted so far in college flying
is its safety. So far, in several years
of activity and competition, not one
college flying club member has been
killed or seriously injured. They use
representative types of modern light
planes which are cheap to fly, service
and fuel.

Believe it or not, but Harvard has

aard, Dartmouth,

the distinction of having the oldest
flying club in the country., They
started back as far as 1910 and its
members built Boston’s first airport.

They built everything and anything and

a history of the Harvard Flying Club
would be fairly representative of Amer-
ica’s progress in aviation, To-day the
club holds the Loening Trophy on the
basis of its flying hours, experience and

showing in meets, as well as several
other important trophies. The presi-

dent of the club is James Keith Davis,
a Harvard senior, whose home is in
Montclair, New Jersey. We understand
that the club at present has thirty-five
members and will engage in four meets
during the coming year. They are the
New England Intercollegiate Meet, the
Middle Atlantic Meet, the National
Intercollegiate Meet and a dual New
England Meet for the Bushwick Trophy,
another honor held at present by the
Harvard Club,

NEW SHIPS
The old Knight Twister has come
to the front again. Remember a few
years back when the first Knight
Twister was shown? It was a small—
very small—biplane built by Vernon W.
Payne of Chicago.

A lot of readers all over the world

wrote to us about that darned thing. |

and for months we cussed it up and
down the well-known welkin. 1In the
first place we knew nothing ahout it.
It was originally built as an experi-
ment. It was not for sale or ever put
into production. It was just a freak
ship that got a lot of publicity. Many
were under the impression that it would
be put on the market, painted yellow,
and sold in “hands” like bunches of
bananas.

Unfortunately, this never happened
because the Knight Twister cost a lot
of money. It cost more than three
times the price of a Cub or an Aeronca,
and so it had no real market value.

However, Payne got something out
of it besides his picture in the papers.
A wealthy South American sportsman
ordered a small Knight plane which has
been turned out as a biplane., It is
powered with a special Douglas-conver-
sion Ford motor. This power plant dis-
penses with the regular water cooling
system and is naturally much lighter.
In flight tests the new Twister did 160
top and ervised at 180. It lands at 45
and climhs 1,100 feet per minute., One
of the interesting features is its ceiling
which is 19,000 feet—a service ceiling
necessary in any plane to be flown in
South America where there are so many
high passes to be negotiated.

CRITICISM FROM ABROAD
It is interesting to get the reactions
of foreigners who fly our light planes,
particularly those in Europe where the
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light plane holds such a commanding
position in aviation. I have just fin-
ished reading a particularly fair criti-
cism of the Taylor Cub by a noted
British test pilot who has had much
experience on many types of light ships
and various low-power engines.
“Generally speaking the machine
flies more like a lightly loaded Mark 1
Moth than anything else, though the
take-off is a great deal better, to the
point in fact of being quite phenomenal
when flown one-up”™—and, of course, he
means without a passenger—"and the
stall is less pronounced. "It is safely
possible to bring the Cub in on a hali-

stalled side slip, with the centrols in
opposite corners. The pilot still has
plenty of control left to take off, bank
and carry out the landing. We brought
the Cub into Hanworth, slightly off
wind, discovered the fact with only
about 5 miles of air speed to spare and
flat-turned into the wind without diffi-
culty or delay by the use of the rudder
alone, :

“Stalling tests at a safe height
showed that the Cub merely sank on a
level keel with the stick right back,
while the nose rose and fell gently
against the horizon. The application of
rudder caused a wing to drop momen-
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tarily, but there was no tendency for
the machine to flick into a spin. Appar-
ently the Cub can only be made to spin
on a wide throttle opening, a deficiency
which from the instructional point of
view, can be treated as good or bad,
according to one’s aftitude to such
things.”

There was a Iot more about speeds
at various throttle settings and a de-
seription of the cockpit and conltrols,
much of which has been written be-
fore. But, somehow, we liked this plain,
unvarnished deseription of a flight. We
wish we could get more of this sorl of
material,

Model Matters

(Continued from page 56)

ogy and consulting engineer for both
the Douglas Airplane Co. and the
Northrop Corp.

The contest was different from the
usual competition in that no flying was
required, the purpose of the contest he-
ing  to bring out of the competing
model builders the best of engineering,

design, and workmanship., This was
considered particularly fitting because
of the fact that the sponsor, the Aero
Industries Technical Institute, is pre-
paring men for careers in the produc-
tion end of the aircraft industry. '
The contest was held coincident with
the official opening of this new training
instifute, upon’ which occasion the
school was formally aceepted for the
aireraft industry by Northrop, Robert
E. Gross, president of the Lockheed

Aireraft Corp: and C. A. van Dusen,
vice president of the Consolidated Air-
craft Corp, These aireraft executives
compose an execulive board set up to
superyise the Institute’s operation,

All model builders attending were
permitted to go through the four build-
ings and extensive shops of the school®
and to observe the twenty-two phases
of actual airplane manufacturing opera-
tions carried on in the Aero I. T. L
training program.
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FAMOUS ““TAILOR MADE TAYLOR CUB’? GAS MODEL
You’ll have to admit A 1 R CRAFT I¥s a far better kit

“THE PRODUCT OF SKILLED CRAFTSMEN” NOT HURRIED PIECEWORKERS

EACH KIT CONTAINS
Completely formed shock absorbing landing
gear struts. Cut out wing ribs. Formed
Dural metal motor mount. 324" M & M air
wheels, Detachable wings for convenient
carrying. Adjustable dihedral Finished cut
to shape celluloid windshield, Aluminum
for cowlings, Selected straight grain balsa.
Spring steel tail skid. Die cut cabin win-
dows and many other exclusive features too
numerous to mention. 6 foot wing span,

PRICE $5.50

plus 50c for packing & mailing. This is a dry
kit, Motors, Cement and Dopes are not included,

COMPLETE WEIGHT READY 10 FLY 2% POUNDS these articles are fully described below.
e/ i OLORED LACQUER
Alncnn_n‘ SPOTWELD High gloss, Eulck drying, Red, Yellow, Blue, White, SEE YOUR DEALER FIRST
0 c"_"a: Quick n_”hmkc"mm:' St .1, Black, Olive drab, Green, Cream and 5""",-. Plnt.,jgc And if he cannot supply you write us direet.
ur own special preparation, nown e ov g~ M. e un"!cRaFT PECIALS"”
for quality and recommended for Gas model work where CLEAR DOPE The most perfect and Tn?tesl selling 10¢ line of
the strain is very severe. Pint....oeceiess gl;: For sticking tissue to frame, doping surfaces, etc. P,{T“;: solids ever put out.
b % i .. 30¢ V2
WE CARRY THE FOLLOWING MOTORS IN STOCK
iohty Midget Motor Kit....ieessesnesss$ 9.85 ORIIRIN i vi i ve e aiiacs SR e p R avsenenanne3ilia0 0n separate orders for Lacquers, Dope & Cement
E:}“: R‘lcrun”l;lnisheql l\'lu;ln;.‘...‘..”......,....sl?.ﬁn Brown Jleeosesusssis Viwadeasnes Vedvesranssenseas320:50 add 15¢ to cover delivery., 2

Authentic One-Quarter Inch to the Foot Solid Scale Madels
EVERY ONE A CONTEST WINNER

e

'g,e- i "'5%:--%““___ ,__:‘ —

|Z==I0>=

A PERFECT MODEL OF AMERICA'S MOST BEAUTIFUL BOMBER
The Kit To Build The Model Of This Modern Giant Contains: selected balsa parts cut o outiine shape, turned hardwood cowls and wheels, 3 suger-deiailed pilot busts,
2 three-bladed Hamilton propellers, a replica airerait maehing gun, a finished transparent gunner's turret, formed to shape, drilled Aluminum landing gear struts, liberal
portions of authentic army colored lacquers, wood filler and fillet making material, colored insignia, full-size detailed drawings, ete. $1.00, Plus 20¢ packing and postage.

EACH AIRCRAFT KIT CONTAINS
Liberal portions of eolored lacquers anni
cement, finished pine wheels, colored in-
signing, rigeging  wires, most  diffienlt
parts  cut  to outline shape, detailed

A drawings, die cast Propellers and Pllots
f and many other fine features too nu-
’ merous to mention.
All Wartime kits contain super detatled Machine
guns. The following Kits contain detniled Radial

and sp i 0y P28 A,
F ib4, B F 4B3. Boeing P 12 E,
i R b ol urtiss Gozhawl.

In addition to the large Kits {llastrated at the

black detail $.25

top of the page, we earry In stock the following
leity, ready for Immediate shipment.
Spad 13
Fokker D 7 s Boeing F4B3 S
Fokker D 8 b Booing FAB4 o
Fokker Tripe (5] Baeing P26A (%]
S. E. 0. Pursuit Curtiss Goshawk
Waca Modal VAT curtiss BF2Cl 8
Mieuport 17 CI = Boeing PI2E
' Sopwith Camel o Boeing P12F
e s a pe—— girt\:'“;'duumanglun (5] gnrlhrup :f:F—,}',
T ~ 7 ] Y atross an F2F-
NEW MONOCOUPE Colored sll yellow, red trim §.25 Curtiss Hawk PGE 4 Contolidated P30
Howard Mulligan
EXCLUSIVE AIRCRAFT DE HAVILAND COMET 50¢
SUPER DETAILED DIE CAST PARTS
- R ———— For single kits add 10c for pack-
= ing & postage. For 2 or more
kits add 5c for each kit. Per-

sonal checks add 10c. No C.0.D.

Add20%
to these
prices
e 5 for ship-
ments to
Foreign
Coun-

DOUGLAS TRANSPORT 22'4" span color all silver with black detall or tries.
blue and yellow as shown $1.50 1\;\|-: 25 conte post Algo furnished In MARTIN “CHINA CLIPPER' 1" TD THE FOOT SCALE, SPAN 16"
16" size nt $1.00 plus 20 cents postage. £1.00 Plus 20 eents postage.

NOTE. These are actual photographs of models built from AIRCRAFT kits.
AIRCRAFT, 4348 NORTH PULASKI ROAD, DEPT. B-1, CHICAGO, ILL.
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