THE GREATEST SPORT IN THE WORI D—'

o A RI "G What Do You Know About Sailpianes?
About Gliding? About Cloud-hopping?

Jmu VvANT TO BRE A CLIDER PILOT?—SEE PAGE 82
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NOT WANTED

MEN CONTENT WITH T

IF YOU'RE satisfied with what
you're making—If you’re content
to just hold onto your present job
—Ifyou see no advantage in mod-
ernizing your training— Then—

_—~"This coupon doesn't interest you!

HEIR PRESENT INCOMES

® But—If you'd lilke to follow the
path to more money, already
blazed by thousands of ambitious
men, then this coupon may be the
turning point in your earning ca-

reer! Mail it for free information.

INTERNATIONAL CORRESPONDENRCE SCHOOLS

about the subject before which T have marked X:

BOX 4934-B, SCRANTON, PENNA,
* Without cost or obligation, please send me a copy of your booklet, “Whoe Wins and Why,” and full particulars *
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Right: Waterman
tailless plane, posed,
alongside car for
comparison, hits 55
m.p.h. on the ground
and 125 m.p.h. in
the air, using a 6-
cylinder Studebaker
motor. Easily de-
tached wings

permit its use

as a combi- ;

nation car

and plane.

Left: Directional
lcop antenna, re-
cently put into use
in Glendale, Cali-
fornia, eliminates
station-to-station re-
lays by reason of its
power to broadcast
messages to planes
500 miles away.

: The China Clipper, in
o early dawn, prepares
L to hop from Dinner
Key, Pan American

base in Florida.

Worm's-eye view of the undercarriage of a Douglas
Mainliner emphasizes the mechanical perfection of
the modern transport.




Short "Cavalier” taxiing for take-off. Assem-
B bled in Bermuda for transoceanic service, it sug-
gests brute power. o

Fred D. Fagg, Jr., on the left, World War pilot,
founder of the Air Law Institute and recently named
to succeed Eugene L. Vidal as director of the bu-
reau of air commerce, takes over his new duties.
Mr. Vidal intends to reénter commercial aviation,

Waco cabin plane demonstrates practicabil-
ity of newly developed Edo amphibian gear. Nose-turret guns and bombers' windows of 4-engined
French Farman bomber, make an awesome picture.

Arrow Sport,
powered by Ford
V-8 auto motor,
drifts over the
skyscrapers and
canyons of New
York, unham-
pered by traffic
and undaunted

by city din.




AIR TRAILS

Boeing "Fying Fortress™ in aerial close-up dur-
ing army acceptance tests at Langley Field.

Multispar, cellular wing developed by Barkley-Grow

for the government, actually withstands sub-machine
gunfire.

One-bladed prop recently developed has mef severe
service tests and claims greatly increased efficiency.
Cylindrical counterweight eliminates vibration.

dy popular continental light-planing.

New French 35 h.p. diminutive seaplane adds zest fo alrea



Glimpsed between the twin rudders of a Sikorsky is the CHina
Clipper, dotted with the figures of the maintenance crew.

HAT the aviation industry is on the upgrade and

heading for prosperous times again is indicated in

the report that during the month of January plane
deliveries showed an increase of 62 per cent over Janu-
ary of 1936. A total of 106 airplanes were delivered,
valued at $1,109,397.

Roger Q. Williams of transatlantic fame is now repre-
senting the Porterfield firm and recently reported that
40 Porterfield ships were sold to the firm of Erick-
son and Rommert, a sales agency at Floyd Bennett
Field,

Howard Hughes was recently awarded the Harmon
Air Trophy by President Roosevelt for his record-brealk-
ing flight from Los Angeles to New York. Other- Amer-
icans who have been awarded this trophy are Colonel
Charles A. Lindbergh and the late Wiley Post. Miss
Jean Batten, the New Zealand girl, was awarded the
woman's trophy.

Canadian readers will be interested to learn that Matt
Berry of Edmonton, Alberta, has been awarded the
Trans-Canada Trophy for his service to Canadian avia-
tion in 1936. Berry, a former R, A. F. pilot, has been
flying with the Northern Aerial Minerals Exploration
Co., the Mackenzie Air Service and Canadian Airways.
He has made many rescues in the North.

Richard Archbold, research associate in mammalogy
at the American Museum of Natural History, and his
pilot, Russell Rogers, are preparing for a second flying
expedition into New Guinea in the fall, They will use

P R T e e
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A Summary of
AVIATION NEWS

a new big Consolidated flying boat which is being
constructed at San Diego for their particular use.

Marcel Farman, who taught Dick Depew, noted
Fairchild salesman to fly, back in 1911, called on his
former pupil at Roosevelt Field and disclosed that
he still pilots his own plane between his country es-
tate and his factory in Paris,

The new British Short flying boat Caledonia te-
cently flew from Seuthampton to Alexandria in 13
hrs. 35 min., at an average speed of 184 miles per
hour,

AIR FORCES

By 1939 the War Department hopes to have
2,320 military planes in its air services, none of
which will be over 5 years old. Speed and efficiency
in movement, rather than numbers, will be the goal,
Six Kellett Autogiros have been purchased at a cost
of $39,747.03 apiece, which includes certain spare
parts. They will be used for reconnaissance, ob-
servation of fire, message carrying, and command
missions. The new Kellett has a top speed of 125
m.p.h.

The first of the 13 Boeing Bombers actually turned
over to the army arrived at Langley Field on March
Ist. It was flown across the continent from Seattle in
Casy HT."-I.geS.

Fifteen army planes recently left Albrook Field, Canal
Zone, on a 4,000-mile flight to Lima, Peru, and return,
The squadron, commanded by Major George H. Bev-
erly, was composed of 3 observation and 12 pursuit
planes,

A'number of new navy aviation cadets recently re-
ported to Scouting Squadron 1. Four flew aboard the
Alreraft Carrier Ranger and stepped out of their planes
as though nothing unusual had taken place. Of the
four, three were on board a ship for the first time in their
lives!

Eighteen American fighting planes, purchased by loyal
Nationals abroad, were recently dedicated at Nanking,
China, by daughters of Nanking officials, Rare old
Shaoshing wine was spattered over the engine cowls
while 5,000 army students looked on.

Britain plans another balloon barrage to protect Lon-
don from future air raids. The new balloons will be
raised to such a height that airplane pilots hoping to
fly over them will have to use oxygen helmets. This
will prevent them from carrying but a small supply of
bombs and from that height accuracy will be very diffi-
cult. It is believed that the balloon apron device will
reach 30,000 feet.

The new Henschel fighter, Germany's newest air serv-
ice single-seater, is said to do 221 mph. It can also
be used as a dive bomber. Britain's (Turato page 93)



The Greatest Sport in the World!

The Pacific Primary is the type of glider on which
the fledgling tries his wings.

HE AIR is free; so
is the force of grav-

ity. To these two
things we need to add
only a fundamentally
simple man-made device
in order to soar like the

OARING

An Important Article

available to every one. Some of us may get into the
air through the efforts of the bureau of air commerce to
develop small, “safe,” low-priced airplanes for the private
pilot, and the success of
imexpensive light planes
such as the Taylor Cub.
But for those who find
the cost of instruction
and the rental or owner-
ship of a plane too ex-
pensive, powerless flight

hawk—not so well as he PrEan e B Y & offers opportunity.
does, perhaps, but well The Briegleb utility glider represents the secondary Powerless flight may
enough to stay aloft for stage of the birdman's fraining. he defined as motion

hours, to climb thou-
sands of feet, and to travel hundreds of miles.

Those are some of the achievements of human, power-
less flight: a kind of flying that has its own unique
sensations. And because of its cheapness and simplicity
it offers a fine, safe way for air-minded Americans,
young and old, rich and poor, to actually get into the air.

There’s a thrill in powerless flying that's found in no
other- form of flight. To the motion and controllability
of the airplane is added the silence of the drifting bal-
loon. The glider pilot, coasting across the sky, hears
only the murmur of the wind against his wings and faint,
clear sounds reflected up-
ward from the earth. THe
feels only the surge of the
air currents. Experience
of gliding has lessened the
pleasure of engined air-
plane flying for more than
one pilot. Its thrills and
the scope it affords for in-
dividual skill make it the
most exhilarating of all
SPOTLS.

Of its practical use in
aviation, it is sufficient to
say that students first
trained in gliding almost
invariably make better air-
plane pilots than those who
start behind an -engine.
The glider-taught student
knows the “feel” of the air
and handles his plane well
if the engine fails; the
power student is apt to
rely too much on his mo-
tor.

The pleasure and value
of powerless flight are

-

Soaring, the privilege of the veteran, affords brilliant sport for the enthusiast.

through the air, in other
than a vertical direction, by a heavier-than-air craft with-
out engine power. It is the result of a lifting force gen-
erated on the wing by movement through the air in re-
sponse to the pull of gravity, The same lifting force
produces ordinary airplane flight in response to the pull
of the engine-driven propeller.
o Gliding and soaring are two classifications into which
powerless flight is divided to-day. Gliding is all down-
hill ; that is, the flight path descends to a landing place
lower than the take-off point. Soaring is at least part
uphill, in which the flight path rises above the take-oif
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Introducing a New Air Trails Department

. GLIDING

by John DuBarry

5 e

‘\ \‘
'

= - ~
Cficial Photo, U. 8, Navy
Darmstadt glider on the instant of take-off—shock
cord still in the air indicates the method of starting.

level. But soaring is really gliding under special air
conditions, inasmuch as the aircraft, although rising,
remains pointed slightly downward, as if making a sim-
ple downhill glide. Therefore the word gliding is usu-
ally used as - synonymous with powerless flight in gen-
eral,

Gliding is one of the oldest developments and newest
sports of man flight. From available records, Besnier,
a French locksmith, accidentally made a short glide two
centuries ago while trying a set of artificial wings he
had hoped to flap. In the first half of the last century
Sir George Cayley of England devised a contraption
which is supposed to have carried one of his servants
across a small valley. In the latter half of the century,
experimenters began study-
ing gliders in earnest. Flights
in man-sized machines, they
thought, might show the way
“to the ultimate goal—engine-
powered airplanes,

These men were the pio-
neers of heavier-than-air
flight. Among the first were
two Frenchmen, Mouillard
and Le Bris, whose inven-
tions, as preserved in
sketches, would hardly in-
spire confidence, although the
boat-shaped body and gull
wings of Captain Le Bris'
craft—he was a sailor—made
the first significant glider
flights.

Extensive and scientific
experimentation began with
the German, Otto Lilienthal.
What might be called the
first successful man-carrying

Qfficial Photo, U, S. Nauwy

PR it WY W PR -

The glider was the forerunner of the airplane,

Sailplanes preceded powered flight as sailing ships
preceded modern ocean liners. But nothing can
steal the romance from yachting, or stop men from
dreaming of “—sails in the sunset.” Nor will the
sport of sailplaning ever fail to intrigue us so long
as we have any imagination,

There is a new, spontaneous movement to popu-
larize soaring and gliding. AIR TRAILS will be
the nerve center of this movement—in so far as we
can make it so—reaching out to the largest air-
minded audience in America,

Did you know that you can become a licensed
glider pilot when you are fourteen—without cost,
and without a physical examination?

Did you know there are eighty gliding clubs in
America now?

You can organize a club with as few as six mem-
bers. The new department in AIR TRAILS will
tell you how. ]

We will be glad to answer your questions about
equipment, costs, methods, etc.

If you have learned aero-dynamics through flying
models—you are prepared for the next step,

Write to me if you are interested. Let’s make this
sport universal.

—The Editor.

Naval glider has been used successfully in
tests made from the dirigible Los Angeles.

glider was Lilienthal’s apparatus of 1891, a fabric-cov-
ered framework of willow rods, in which the pilot hung
with legs and body free. Control was gained by shifting
the weight and angle of the body It was a precarious
systent.  Although Lilienthal made over two thousand
glides from low hills, he crashed fatally in.a biplane
glider in 1896,

Control remained a problem, most gliders of that pe-
riod being “hang” gliders, depending to some extent on
the shifting of the pilot's weight. In England, Perey
Pilcher added a horizontal tail to Lilienthal’s mono-
plane, but Pilcher also lost his life in an accident,

Meanywhile, Americans were active, Professor John
James Montgomery, the American pioneer, built a series
of successful gliders notable
for their tandem wings, a de-
parture from the Lilienthal
design. They performed some
remarkable feats, including
several long, stunting glides
from considerable heights, to
which they were lifted by big
hot-air balloons. The last
model incorporated a com-
plete control system of eleya-
tor, rudder, and warped
wings.

Montgomery's work ex-
tended from about 1884 to
1905. During that period,
gliding was also progressing
under other American hands,
culminating in 1903 in the
long-sought triumph: the
Wrights™ successful flight in
an engine-powered airplane,

Octave Chanute, importing
Lilienthal’s ideas, built up an
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impressive record of glides in well-designed hang gliders,
despite his sixty-four vears when he made his first flight
in 1896. He tried a quintuplane, a triplane and a bi-
plane, the last proving particularly efficient.  All his hops
were without accident, 3

It was a historic moment when, in 1900, two immor-
tal bicycle mechanics started their experiments. To the
Wright brothers, Orville and Wilbur, gliding was only
a step to powered flight, but they devised important im-
provements : skids as landing gear instead of the pilot’s
dangling legs, and effective controls, TFirst they tried
their hoxlike biplane as a kite, then they began to glide
with it. By 1902, with a front horizontal rudder, rear
vertical rudder and warping wings, they were gliding
over the wind-swept North Carolina dunes for distances
of six hundred feet and flights of a minute. In the fol-
lowing year they added an engine and propeller and
made history.

AIR TRAILS

is what the student does while under instruction. When
he cuts loose on his own, he goes hunting for “up-cur-
rents.” But, in either case, his launching is the same.

To the nose of his craft is attached a hook, and from
that hook stretches a cord by which the glider is pulled
into the air. The pulling force may be supplied in a
variety of ways.

The cord may be an elastic one, hooked to the glider
at mid-length, with a crew of men at each end, or with
a single end pulled by a erew, or a winch, or some other
mechanical device. With the elastic cord—commonly
known as a “shock cord”—the action is identical with
that of a boy’s forked rubber bean-shooter. The glider’s
tail is held down while the ground crew moves away
or the winch winds up. When the necessary tension is
reached, the glider is released. It shoots forward and
upward; the cord drops away from the nose hoal, and
the glider is in flight.

Instead of “‘shock™ launching,

Probably gliding would have
progressed further but for that

a long rope may be fastened to

engine. Powered flight seized at-
tention, In 1911—the year of
Cal Rodgers’ first transcontinen-
tal air trip—Orville returned to
Kitty Hawk to experiment with
stability devices and soared on a
stiff wind for nine minutes forty-
five seconds—a world record for
eleven years, and an American
record for seventeen. In 1912-
14, gliding was tried in the Rhon
district in Germany, and some
hang gliders were produced in
the United States, but nothing
more was done anywhere until
after the World War.

Deprived of airplanes by the
peace treaty, Germans turned to
powerless flight. Gliding meets,

OFFICIAL GLIDING RECORDS
Distance, Airline 7
International Record
AO42000 Kins,

Rudoll Oelizsch
glider, from the Wasserkuppe
Afrport, Czechoslovakia, July 29, 103

National (U, 8.) Record .

25 kms, (158299 mi.)
Richored € du t, du Pont-Bowlus sail-
plane Albatross I1, from lmira, N. Y.,
to Basking Ridge, N. 1., June 23, 1054

Distance With Return To Point Of
Departure
Neither  International — nor National
(U. 8,) Reecord has becn established.

Duration With Return To Point Of

Departure

Iuternational Record , 80 hours 35 minutes
Kurt Schmidt, G Iy, inan. Baby
slider “D-Loerzer,” at  Korschenrul,
Prusse Orientale, Aug. 3-4, 15

Nutional (U. 8.) Record
21 hours 34 minutes
Lt. William A, Cocke, Jr., Cocke Night-
hawk glider, Honolulu, Hawaii, Dee
17-18, 14931,

Altitude Above Starting Point

an automobile or airplane and a
direct pull exerted. As the auto
speeds up, the towed glider rises
until it is high enongh to drop
the rope and float free. With an
airplane, the glider is pulled right
on up, like the tail of a kite, to
any height desired. Airplane
towing requires a strongly built
glider and a steady-handed glider
pilot.

Once in flight, the glider pilot
noses down toward his approach-
ing landing place, if he is a stu-
dent, or is riding a simple glider;
or he coasts around secking up-
currents if he’s bent on soaring.

Sparing is of two major types:
“static”” soaring, which depends

begun in 1920, developed aero-
dynamic design, pilot skill, and
knowledge of air currents so rap- N
wdly that within a few years e
flights were being measured in
hours and miles. German ad- plune  Albutross
vance has been steady, and to- due, 8052958

Internationnl Record
4,520

National (U, 8.0 Record )
1,507 meters (6,228.734 ft,)
Richard €. du Pont, du Pont-Bowlus sail-

on the up-currents mentioned;
and “‘dynamic” soaring, which
utilizes the changing velocities
and directions of horizontal air
currents. Horizontal gusts, and
flight up and down across the
border line between one moving

s (14,180,500 ft.)
nany, “D-Condor'
Affonsos, Brazil,

at Blmire, N. Y.,

day still accounts for the official
international records. In other
countries gliding is becoming widespread. In the United
States, progress has been slow and uneven, chiefly due
to the popularity of airplanes and lack of official encour-
agement; but inguiries are becoming numerous, and a
spontaneous movement is getting under way.

During the 1920s a few gliders appeared here, but it
was not until 1928, when the Rhon organization was
invited to send three pilots to establish a gliding school
on the Cape Cod dunes, that the sport began to expand.

In 1930, Frank Hawks rode an airplane-towed glider
from coast to coast. Colonel Lindbergh made glider
flights. Piloted by Lieuntenant Commander Barnaby, a
glider was launched from the navy dirigible Los Angeles.
Then the economic crisis made itself felt, and despite the
efforts of a small group of enthusiasts who have main-
tained the annual meet at Elmira, interest waned, and
has only recently begun to revive.

Modern powerless flight is largely soaring. Gliding

layer of air and another should,
theoretically, permit dynamic
soaring. The hawk’s success is credited to this type of
powerless flight. But man has not yet been able to de-
vise artificial wings efficient and responsive enough to
take advantage of these elusive horizontal forces; for
him dynamic soaring is still only a mathematical theory.

Static soaring is subdivided into four kinds, accord-
ing to the way the up-currents originate.

Since most soaring flights are launched from an eleva-
tion, the pilot will probably first try slope soaring. Any
obstacle in the wind—a hill, a tall forest, a building—
will deflect a current upward. Launched from a hill or
ridge, he will glide into the aréa above the windward
brow of the elevation where the deflected wind is most
powerful. If the air there is rising faster than the “sink-
ing speed” of his craft—the rate at which it loses altitude
when gliding, usually measured in feet per second—he
will be carried upward. But always he keeps gliding,
cruising back and forth in figure - (Turitto page 00)
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AVIATION LAW

Planes must fly at 500 feet
altitude, except when crop-
dusting  or engasing  in
similar work. Planes flying
over congested areas must
fly at 1,000 feer. This also
applies to gatherings,
Planes are not allowed to
stunt  over a congested
area.
No stunting may be done
below 1,500 feet over un-
restricted land or helow
2,000 feet over a eivil air-
way.
A pilot of a stunting plane
must wear a parachute.
No object may be dropped,
thrown, or allowed to be
dropped or thrown from a
plane exeept with the per-
mission of the seeretary of
commerce, or when neces-
sary to the personal safety
of the passengers or crew,
When a seaplane is resting
upon the water it is at
once under the rules and
regulations of water craft.
No plane may tow another
plane, glider, or objeet, ex-
cept with the special per-
mission of the secretary of
commerce,
A landing plane has the
right of way.
If two planes are landing
the one at the lower alti-
tude “A™ has the right of
way over “B,”
If two planes are landing
at the same time and one
of them is in distress, the
ship in distress has " the
right of way over all other
planes,
In flying along a civil air-
way, planes keep to the
right. .
A plane must give way to
an airship and free hal-
loon, and an airship must
give way to a free halloon.
No. plane may approach
within 300 feet of another.
Of two planes approaching
each other at right angles,
the one who is being ap-
proached from the right Ly
another plane must give
way,
If two planes are ap-
proaching head on each
must give way to the right,
If a plane approaches an-
other ship from the rear or
from an angle of seventy
degrees to either side or
directly behind, he must
alter his course so that he
will pass to the right of
the overtaken ship. The
overtaking pilot must alter
his course in a horizontal
lane and not in a vertical.
Chese last four rules, of
course, do not apply to
military planes,
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Slow horses in the
darkness—a
The
Faglet /azéfzck{;rzg
from the
transport—— The

lreasure

sun at night and
under 1t

searchlights

HOSE THREE mythical goddesses, Clotho, Lache-

sis, and Atropos, must have chuckled in high glee

on the day the young czar, who was to become
Nicholas IT of Russia, was cruelly slashed by a saber in
the hands of a Japanese fanatic at Kyoto. For if we are
to believe the legends of the Greek and Roman mythology
those three control the destinies of all men.

They must have smiled a knowing smile on that fate-
ful day the same young czar wedded Princess Alix of
Hesse at the deathbed of his father.

They must have covered their mouths with their hands
to hide their laughter that day at the festival of his coro-
nation when three thousand of his people were crushed
to death at the distribution of bounties; and during the
coronation itself, when the imperial chain on his fes-
tooned chest was torn away hy an invisible hand and
fell to the ground.

* They must have known how those things would affect
the mind of the man who was destined to lead the great
sleeping bear that was Russia through troublesome times
abroad and at home. They must have known that these
and other things would instill within him that mystic
resignation that was with him until the night, when, in

*

the cellar of the house where he was held prisoner,
Yourkoysky, the Ekaterinburg Commissar, drew his
pistol and shot him in the head !

They must have rubbed their hands in high glee when
the czat's consort, the Empress Alexandra Feodorovna
became the most dangerous of their mystic representa-
tives. For Alexandra Feodorovna, highly strung and
hysterical, sought providential guidance in the midst of
unbalanced women and false prophets from such men as
the French medium Phillippe and the peasant Rasputin.

They watched while the crafty peasant exercised his
hypnotic influence over her son, the czar Alexis, while
le treated him for that dread disease, hereditary haemo-
philia. They watched the treacherous Rasputin gain his
mystic power until he had his say in the most important
affairs of state,

They must have smiled in triumph while the dowager
empress, the Grand Duke Nicholas Mikhailovich, and
the Grand Duchess Victoria warned the empress against
the imminent danger of her fleeting régime of ministerial
shadows in the war office, and which she did not heed.

They must have smiled while all these things and more
Jed up to that historic day when the head of the Romanoff
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dynasty was severed with one blow from the bloody body
of Russia,

But this is not the tale of Nicholas IT, czar of Russia,
or his fate, but the strange destiny of the men who fol-
lowed the frozen trail of the gold that had been touched
by the mystic wand of Clotho, Lachesis, and Atropos,

Nicholas IT knew that day in March, 1917, when he
received a telegram from the president of the Duma, that
the end had come. The people standing in the snowy
streets in front of the Cathedral of the Virgin of Kazan
knew it, too, when they saw a sofnia of Don Cossacks
come cantering down the street,

They knew it because the Cossacks were laughing !

Never before had they seen these men, who took a
sadistic delight in cutting open the faces of the people
with their naigaikas—those wicked little steel-tipped
whips—laughing. Usually, they rode their short-legged
hotrses from the steppes into crowds, trampling, maiming,
killing. Now they were fraternizing with the milling
mobs in the streets.

‘Shopkeepers began to pull down the steel shutters over
their windows, as the crowds increased and gained con-
fidence. The Nevsky was black with people when a

T
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detachment of loyal uhlans came down the T.etaney Pros-
peckt at a full gallop, their lances pointed straight ahead.
They struck that great mass of milling men and women
with terrific momentum and drove through it. As they
cleared the other side they left a twisting, screaming,
agonized path of humanity lying in the snow.

A roar such as no man can know who has never heard
it went up from the crowd. They drove at the uhlans
with only their hands and fect for weapons.

The things that happened then, and from then on, can
only be compared to those horrible days that were known
as The Terror after the French Revolution. Everywhere
about the city of Petrograd there were little reddish-blaclc
patches in the snow that were part of what had been a
mounted policeman.

In eight days there were no policemen. Some of them
froze to death at their machine guns along the rooftops
of the Nevsky, where Protopopoff had placed them to
nip the revolution in the bud. But his efforts were in
vain. As each regiment mutinied they murdered their
officers, The Kerensky Revolution was an actuality.
Armed bands of plunderers roamed and terrorized the
streets of Petrograd.
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The faces of the workers, who had been forced to live
like swine under the czar, became the faces of men with
a lust for.blood and spoils. Workers, noujiks, soldiers,
and sailors listened with upturned faces to the haranguing
of a thousand orators.

“Dictatorship of the proletariat!” the people cried.
“Take the land! Deloie boorjoic!”

Nicholas I, the last of the Romanoffs, turned to Rear
Admiral Alexander Vassilievitch Kolchak, commander
of the Black Sea Fleet in his last hectic days, while he
was transferred from Pskov to Tsarskoe Selo and
Toholsk, where he was interned with his wife, his son
and his four daughters.

After the revolution Kolchak organized the anti-
Bolshevik force of “White Russians” in Siberia and
established his headquarters at Omsk. But before that
e carried out his last mission for his emperor.

It was Kolchak, obeying his emperor’s commands, who
organized that long, horse-drawn transport train that
crept northeast over treacherous bog soil to the port of
Onega on the Gulf of Onega. Beside the long, thin train
rode a regiment of loyal
Cossacks. Within the high-
piled wagons rode over
three hundred million dol-
lars in-gold and precious
stones.

A destroyer waited at
Onega with secret orders
known only to the emperor,
his family, Kolchak, and the
commander of the destroyer.

For two long, horrible
months Kolchak fought his
way north while men died
and were left to become a
part of the bog soil. When
it seemed that they must
abandon their cargo or per
ish they came within sight
of Onega. Kolchak lashed
l'l'IS 111e11 011“-’:11'(1. 211](1 SdW
them die while they loaded
the precious cargo into the
holds of the destroyer. Then
his work was done. He
went back to fight the Bol-
<heviks until he was captured and shot at Irkutsk in 1920
__another victim of the curse of the gold of Nicholas I1.

The destroyer Komaroff crept out of the Bay of Onega
and into the White Sea and the Arctic Ocean. It held
close to the Murman Coast as the skipper plotted his
course around the North Cape of Norway.

Then, those three mythical goddesses, Clotho, TLache-
sis, and Atropos waved their mystic wands again.

The Komaroff and the gold that rode in its belly never
reached its destination. The Komaroff disappeared as
if it had been swallowed up by the great Arctic wastes.

And Nicholas 1T, last czar of Russia, died as a fusillade
of bullets drove into the bodies of his family and de-
stroyed them.

[I—ALOFT

FRANZ VON BOETT, flight sergeant, glanced at
the nineteen-thousand-cubic-foot spherical balloon tug-
ging at its moorings and then lifted his eyes to the gray.

Nels Larsen

AIR TRAILS

wintery sky. A half dozen large, wet flakes of snow
flattened themselves against his face and he rubbed them
away irritably. He barked an order, in German, to the
two cadet fliers who had just finished their ground train-
ing for service in the lighter-than-air division of the
Imperial German nayy and were preparing a free balloon
for their first training flight.

They were both solidly built youngsters of seventeen,
with round German faces and light-blond hair. Their
faces were flushed from excitement on that November
afternoon in 1917. They were getting closer and closer
to the minute when they would be ready for aerial ob-
servation work with the fleet in kite balloons or aboard a
non-rigid dirigible. In the back of their minds they had
dreams of the day a high ranking officer would pin an
Tron Cross on their manly chests. That they might die
before that day never entered their minds.

“You, Giest,” Flight Sergeant Franz Von Boett rapped
out, “oive me a quick list of the parts of a free balloon!”

. Young August Giest’s face became a deeper red and
the saber scars from student duels stood out like purple
welts on his cheeks.

“Gas bag, net. basket,
Joad ring, gas valve, ap-
pendix, rip-cord gland, rip
panel, drag rope, and in-
spection window,” he rat-
tled off like an automaton.

“Inspection window and
what?” Von Boett shouted

' \; at him.
SRS vy “And, sir!” Giest an-
"8 NG swered, flushing an even

W deeper red.

“You, Plass!” Von Boett
snapped again. “Why do
we use hydrogen gas as our
lifting force in free bal-
loons 2"

“Because, sir,”  young
Karl Plass answered, “it is
very active. Tt has great
lifting force and is not dan-
gerous when pure, is odor-
less and very nearly incom-
bustible. It is a natural gas
and is extremely cheap and
easy to make. It has no original volume, sir.”

“Tlow do you use a drag rope, Giest?”

“Tt is used for recoverable ballast or automatic hal-
last. Tt is used to check descent when the balloon nears
the ground, sir,” Giest answered promptly.

“How would you describe the weather to-day in your
log book, Plass?”

“A small ‘o’ for overcast, sir,” Plass answered, “and
perhaps a small ‘g’ for gloomy and dark, sir.”

“Right!” Von Boett snapped. “Giest, what equip-
ment have you prepared for this flight?”

“A compass, maps, a watch, a valve case, halloon pacl-
ing case, basket cover, ball of twine. barometer, stato-
scope, recording barograph, ballast, empty bags and a
lnife.” Giest said without breathing.

%A Lnife and what?” Von Boett roared, his face purple.

“And, sir!” Giest roared back.

“Right!” Von Boett-said. “Get aboard. Plass, you
will be acting pilot in charge of gas and ballast.  Giest,
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keep the flight record in the
log book.”

The young cadets climbed
over the side of the wicker
basket and waited for Von
Boett.  Plass grinned at
young Giest and whispered,
“How does your stomach
feel 2"

“O. K., Giest answered.
“Watch this Von Boett.
They all say he's a tough in-
structor. I don't like the
way the snow is coming
down.”

“We won't have much lift
if it doesn't stop,” Plass an-
swered. “Not so much dan-
ger of being blown out over
the North Sea.”

“Let go your lines!” Von
Boett shouted at the ground
crew who held the straining
bag. “Let out your drag
rope, Plass, and watch your
statoscope. Easy on your
ballast,”

The nineteen thousand cu-
bic feet of hydrogen gas in-
side the tugging bag bounced
into the heavy air which it
displaced. For three hundred
feet it went upward at a
speed that would have put
an express elevator to shame.
A slight northerly wind
caught it as the voices of the
men on the ground foated
upward.

During that first three-
hundred-foot rise the faces
of young Plass and Giest
registered a mixture of alarm
and curiosity. As the bal-
loon continued its rise and
swung easily in the’ slight

breeze the alarm disappeared.
The great green and brown
and heather fields of Ger-
many floated bhelow them,
No sound broke the faint
sighing of the wind around the basket. Above them
black storm clouds scudded off to the north. All was
peace and quict and serenity, It seemed as though the
noise and motion and turmoil of the world had ceased.
Flight Sergeant Franz Von Boett broke the calm peace.

“You'd never know millions of men were trying to
murder one another down there when you get up here,”
he said as though he was speaking to himself.

The two young cadets looked at him and then looked
away without answering. They knew that his brusque-
ness was caused, in part, by the two silver plates he wore
in his head to keep his brains from oozing out. He had
worn them since the battle of Jutland in May, 1916.

At three thousand feet it became noticeably colder and
they drew their flying coats more tightly about then.

PP P

Once the basket skimmed the licking waves; frantically, Yon Boett

dumped sand over the side——

“Easc out a little more ballast,” Von Boett said, “I
think there is a southerly wind at about four thousand
feet,"”

- The big bag leaped upward again like a race horse
given its head, as Plass let sand trickle through his fin-
gers.  He held the bag of ballast on the edge of the
basket while he dribbled it out.

“Take " Von Boett began, pointing at the bag.
Plass, startled, looked around. The heavy bag of sand
slipped off the edge and disappeared below the rim as
Von Boett finished, “—that bag off there!"

The huge balloon raced upward at terrific speed as it
was lightened of some of its load, The clouds overhead
seemed to be racing down to meet them as Von Boett
cursed until his face was purple.

[ L



16

“If we catch a northerly wind above those clouds,
Heaven help us!” he shouted. “You dunderhead! TLook
at that barometer!”

The cold, clammy, dripping clouds engulfed then.
They raced through one layer into a space that was like
nothing they had ever seen. Below them was a blanket
of clouds and above them another.

They were in a vault that was as still as death itsclf.
The silence was so complete it was like the roar of one
long, continuous clap of thunder. It frightened them as
they had never been frightend before. They were in-
sensate, awed by the silent storm that swirled around
them.

Ahead they could see a great white wall of snow
marching to meet them. Then, they were in the midst
of it, as a fifty-mile gale picked up the huge bag and
swirled it north by east.

“If you live through this you'll have something to tell
your grandchildren about,” Von Boett growled. His
words were snatched out of his mouth by the wind, as
the two cadets looked at him.

“Won't this snow on the bag bring us down?” Plass
asked.

“In the North Sea!” Von
Boett snarled. “We want to
stay up now until we get a
more easterly wind. Then
we'll have something under
15 besides water when we
land."”

That night was a thing of
terror to them. They hud-
dled together for warmth,
crouching below the rim of
the basket to cut off the bit-
ing wind, At times they
wanted to die. .

Three times they valved
gas from the bag to bring it
to earth. Each time they
found nothing below them
but the waves of an angry
winter sea and had to use
precious ballast to get aloft
‘again.  Once the Dbasket
skimmed the licking waves
and they knew that if it once
settled on the surface they
would not haye enoungh bal-
last to set them free. Fran-
tically, Von Boctt dumped
sand over the side, while he
cursed the sea and the storm
and the clumsiness of Plass.

As the night went on and
on and on hunger and thirst
and the intense cold drove
them hali mad.

Once Giest screamed above
the wail of the wind and
pointed. “We're going into
a mountain!” he said, and
covered his face with his
hands.

But the mountain was oniy
an illusion. The wind drove
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them on without mercy into zero and subzero weather.
Their hands and feet became almost useless from the
cold. The night wind shricked and wailed and sereamed
at them like the notes from a symphony by Sebelius.
Strange phantom forms, that trailed away into ghostly
shapes, danced at them and passed them by. They be-
came three men without hope, three men who hoped only
that they might die.

Plass and Giest were crumpled together in the bottom
of the basket when Von Boett half brought them to their
senses with his kicks and shouts.

“There is land below!” he bellowed at them as he
valved the bag. “Plass, you yellow dog, get up and let
out the drag rope for a landing !”

Both Plass and Giest pushed themselves upward like
men with wooden hands and feet. They stared stupidly
into the blackness of the night.

“We're ahove the Arctic Circle!” Von Boett screamed
at them. “We've been in the air twenty-four hours and
are over one of the Scandinavian countries. Try to act
like men!”

“It's still dark,” Plass said through swollen lips.

b

. Beside the long, thin
"\ train rode a regiment of
loyal Cossacks—inside
the highly piled wagons
rode over three mil-
lion dollars in gold
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“There is no sun here for two months at this time of
vear, you fool!” Von Boett shouted. “Let out that

~drag rope!”

The huge balloon sagged lower and lower, as Von
Boett continued to valve, Great stow-capped mountains
loomed up on all sides of them as the wind carried them
above an ice-choked fiord.

“Get on your toes!” Von Boett screamed, as he
reached for the rip cord and tore the panel out of the
side of the bag. The basket struck, bounced twenty feet
and struck again, as the bag collapsed across what had
once been a part of the hull of the Russian destroyer
Komaroff.

II—PRACTICE—AND DEATH!

BILL BARNES' blue-gray eyes smiled as he blasted
the two fifteen-hundred horse power, supercharged Diesel
engines in the nose of his huge carrier-transport “BT-4.”
The two million-candle-power landing lights cut a path
through the black of the night, as Bill flipped a switch.
An instant later the transverse bands® of yellow-and-
black pigment painted across the runways became vis-
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up a telephone in his living quarters and had spoken to
Tony Lamport, chief radio operator and communications
superintendent on the field. »

“Tell Scotty ‘to have the carrier transport jackassed
out on the apron and ready to go in fifteen minutes,”
Bill snapped at Tony, “Rout Sandy out and tell him I
want him ready to take the Eaglet out of the carrier
when we get in the air. None of the crew, except Miles,
to work the take-off and landing mechanism.”

“0. K., Bill,” Tony said. “Anything else 2"

“No,"” Bill said. “We'll be back in an hour. Tt's only
a practice flight. Sandy's getting carcless. I saw him
bring in a Snorter this afternoon and he did it as though
he had nothing but thumbs.”

“I'll tell him.”  Tony chuckled.

“Don't tell him anything but to be ready to go in
fifteen minutes,” Bill snapped. “T’II tell him !

Bill checked the watch strapped to his wrist with the
chronometer on the instrument panel.  The kid still had
two minutes left.

Above and behind Bill's head was a circular platform
in which was mounted a rapid-firing one-pounder that
could throw over one hundred

ible, as the huge floodlights were turned on in the traffic
tower,

In fifteen minutes Barnes Field, Long Island, had
been converted from a drousing airport to a place of
feverish activity. It had been Bill's practice from the
time he first founded his famous little squadron to snap
his men out of their lethargy when he thought they were
getting stale. Only fifteen minutes before he had picked

one-inch shells in the space of
a minute.

In the -midships section of
the big bomber was the hangar
of the Eaglet, “Sandy” San-
ders’ fast little fighter. Sus-
pended by its landing hook
from an overhead girder, the
Eaglet was locked rigidly in
place on the girders, and hung
with its cockpit just above the
level of the deck.

Behind the Eaglet’s hangar
was a retractable machine-gun
turret that could be lowered
below the bottom of the fuse-
lage. Farther back were show-
ers. lavatories, and Bill's pri-
vate cabin—also a dining sa-
loon, with seats that could be
converted into berths for the
crew. In the tail was the gal-
ley, with an electric stove, ice
box and a machine-gun turret
where old Charlie, the caok,
held forth.

On the bridge of the mon-
ster were dual controls and in-
struments,; a Spurry automatic
pilot under the commander’s
seat, wireless equipment, a
new  Kreusi radio compass
“homing device” and every modern appliance known,

From the bridge and pilot's compartment steps led
downward to a machine gunner’s cockpit in the nose,
mounted with a .50-caliber Browning. Beneath the gui-
ner's feet were bomb sights and releases. In each of the
wings, abaft the engines, were inclosed machine gunners’
pits similar to the one in the nose, A runway connected
these two cockpits with the main fusclage. The big ship
was a carrier, a bomber, a flying fortress all in one. [t
was the kind of ship commanders of air forces the world
over have been looking for,
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Bill Barnes looked up into the long, dour face of
“Scotty” MacCloskey, head technician and major domo
of Barnes Figld, and winked as he heard Sandy come
scurrying up the steps to the bridge.

“You're ten seconds late!” he bellowed at Sandy, as
the kid ace of his outfit stumbled onto the bridge.

Young Sandy tried to swallow the mouthful of food
on which he was chewing, as he closed zippers on his
white flying overall and pushed his helmet and goggles
out of his eyes.

“Good gosh, Bill!” Sandy said as he gulped. “What do
you expect when you get a fella out at this time of night 7"

“I expect you to be ready to go at any time, day or
night,” Bill said, but the gleam in his eyes belied the tone
of his vojce, _

“You'd think I was a fire horse or something,” Sandy
grumbled. “Where we going?” '

“We're going up where you can practice night landings
with the Eaglet,” Bill snapped. “If you ever try to hook
the Eaglet onto the carrier the way you made that sloppy
landing with a Snorter this afternoon I'll be minus a
couple of ships.”

“What about me?" Sandy asked. “I—"
“You'll be dead !” Bill said. 0. K., Scotty. TIs Miles
aboard

“He’s aboard, boy,” old Scotty said. “He has his ear
phones on waiting for orders.”

Bill slipped his boots into the rudder stirrups and
gunned the engines again, as Scotty went out the port
door. Then, he flipped a switch on the intercockpit tele-
phone and spoke to Miles on the landing and loading
trapeze. “Stand by, Miles,” he said.

“Yes, sir,”” Miles answered.

Bill released his brakes, blasted the big ship around
into the wind and poured soup into the twin, super-
charged Diesels. The monster transport rolled down the
runway like some huge, prehistoric animal gathering
speed. Two hundred yards from the electrically wired
fence surrounding the field Bill eased back on his stick
and tool it into the air in a long, low climb.

Far off to the right the spires and turrets of New
York's lighted skyscrapers gleamed above the city. Sandy
stood gazing at them while he finished his dressing, until
Bill brought him out of his reverie.

“Take the controls, kid,” Bill said.
a check before you take off.”

“0. K., Bill,” Sandy said. He sat down in the port pi-
lot's seat and took the wheel.

“Level off at five thou-
sand,” Bill said shortly.

As Bill went down the
steps from the pilot house
and squeezed by the perpen-
dicular propeller of the tiny
Eaglet, Sandy dived a hand
into a pocket of his flying
overalls and extracted a piece
of chocolate. With an adept-
ness born of experience e
wedged the huge piece of
candy into one cheek while
he held the ship steady.

A few minutes later Bill
came back and dropped into

“T want to make
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the night air with the steadiness of an ocean liner on a
smooth sea.
Barely perceptible lines of worry creased Bill's fore-
head and wrinkled his eyes as he spoke to Sandy. .
“You haven’t taken the Eaglet out in a long time, kid,”
he said, “You're sure you can manage it all right?”
Sandy looked at Bill disdainfully.

(Turn ta page 72)

the commander’s seat. The
big ship was plowing through

Bill never finished that sentence—— Two big, twin-motored mono-
planes came roaring out of a solid mass of cumulus clouds——
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FRITZ FLIES THE MAIL

Newest German contribution to the race
for transatlantic airline supremacy
— the plane on the cover.

By FRANK TINSLEY

HOSE of you who are old enough to have faced the

German soldier over sandbag parapets or through
the windshield of a fighting plane will testify that
Fritzy-boy was quite a guy.

No experienced veteran has ever questioned the in-
dividual bravery of the men in field gray, and most
observers willingly admit that, taken collectively, Le
Boche were probably better “soldiers™ than we were.
Well they might be. Four deadly years of fighting un-
der varied conditions had weeded out most of the old,
stiff-necked, stick-in-the-mud regulars of pre-War days
and left a residue of tough, highly adaptable officers and
men., Constant changes in factics and innovations in
armament tended to keep the front-line soldier well up
on his toes mentally as well as physically. He had to
be alert—or die!

Mistakes were made and opportunities lost on both
sides—naturally. In justice to the lads on the fire step,
however, it must be admitted that the biggest bungles
were bungled back in higher headquarters. For instance,
there was the military genius who, convinced of the
efficiency of chlorine vapor as an offensive weapon, used
it so sparingly that the attack failed and the tremendous
surprise value of poison gas was lost. Whoever was
responsible for that boner can be fairly charged with
losing the War for the Kaiser. Then, as if anxious to
prove themselves fully the equal of their foes in stupid-
ity, the British powers promptly repeated the blunder
with tanks, and another chance to end the carnage was
thrown away.

In the air, however, things went differently. There
seemed to be something about the new element that
quickened man's perception and spurred on his imagina-
tion. Lacking the traditions that shackled the older
branches with ancient precedents and prejudices, the
air service forged steadily ahead, improvising new tactics
and creating new equipment as it went. The mad race
for better and still better planes reached far back of the
battle front and touched every one connected with the
flying arm.

Unhampered by military red tape, the civilian tech-
nicians and designers vied with one another in meet-
ing the demands of the fighting pilots. Aviation is said
to have advanced twenty years during the four years of
the War, and there is no doubt that it bred the most
progressive and enterprising group of officers in the
military service.

The sudden collapse of the Teutonic “home front,” in
1018, defeated an exhausted but still defiant army. The
retreat of the Kaiser's forces to German soil was em-
bittered by the soldier's belief that his leaders and people
had betrayed him. Following closely on his heels, allied
armies of occupation set up headquarters across the
Rhine, and the French, English and American victors
went to work demolishing what was left of the scli-exiled
Kaiser's military machine.

Small arms and equipment were destroyed in enormous
quantities. Artillery, both heavy and light, was smashed
beyond further usefulness or, more galling still, shipped
abroad as trophies of an Allied victory. The proud
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and dashing imperial air service suffered the greatest
degradation of all. By the terms of the Versailles
Treaty, its very existence was abolished and its once-
proud wings piled up airplane upon airplane, to form the
most expensive honfire in history.

Before the ashes of the War had cooled, thoughtful
Teutons realized that the avenging Allies had been un-
able to destroy the most important of all the elements
that had made her Wartime air force great, The brains
and courage of her airmen were still Germany's, and the
new republic had work a-plenty for them to do. Even
the destruction of her aerial equipment was soon recog-
nized as a distinct advantage. While the aviation
industries of the victor nations were being almost com-
pletely wiped out by the tremendous surplus of War-
time planes, German airplane designers and manufac-
turers, unhampered by large stocks of obsolete military
machines, quietly went to work developing the commer-
cial side of aviation. y

Companies like Junkers and Dornier adapted their
big. all-metal bombers and flying boats to transport use
just in time to provide ships for the newly formed, gov-
ernment-subsidized air lines. Under the name Deutsche
Lufthansa, Fritz soon spread a network of civil airways
over all Europe.

Profiting by this commercial experience, new and bet-
ter types of passenger-carrving craft were gradually
evolved. Typical of these was the tri-motored, all-metal
Junkers G-23, which first appeared in 1924 and can be
fairly called the granddaddy of all modern low-wing,
cantilever-monoplane transports. It had a wingspan of
just over 95 feet, carried 10 passengers, and had a crew
of two pilots and a page boy. This ship, along with the
Dornier “Delphin,” a flying boat produeed about the same
time, established the Lufthansa lines in the popular mind
as the premier air service in the world,
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The rapid development of flying equipment and trans-
port technique since 1924 indicates that German design-
ers, pilots and air-line executives are still very much
on the job.  German airships have provided the first
real transoceanic passenger service, both on the North
and South Atlantic runs. Intensely receptive to new
deviees and methods, Lufthansa developed the catapult
ship and launched a fast flying-hoat mail service to South
America, using Dornier *“Wals"—the descendant of the
original “*Delphins.”

Last year, while British and American interests talked
about a United States-European heavier-than-air line,
Fritzy-boy quietly went ahead and established one. Tt
is true that it was more or less of a stunt—that only
mail was carried and that just a couple of flights were
completed—nevertheless, Teutonic initiative has fairly
carned the palm. The first commercial airplane service
across the dreaded North Atlantic will go down in his-
tory as having been pioncered by Germans, using Ger-
man ships, German planes and German engines.

During 1937 we can expect a further development of
this oversea service. In addition to the twin Diesel-
powered Do.18 flying boats used last year, a newly de-
veloped 4-motored seaplane will be used. This unusual
ship, carrying the designation, Ha.139 is a product of
the Hamburger Flugzeughau, a comparatively new firm
organized in 1933 by the great German ship-building
firm of Blohm & Vess. The Ha.139 is an all-metal, canti-
leyer monoplane designed expressly for transatlantic mail
carriage. It is equipped for water Jandings with twin
pontoons, which have been specially strengthened to
stand the stress of catapult launchings and the shock of
hieavy seas,

An ingenious departure from conventional design com-
bines the advantages of keeping the fuselage high above
the water and at the same time (Turn to page 68)
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AERIAL PHOTOGRAPHY

with a

Miniature
Camera

by Hubert W. Meyer

F you have never taken photographs from an airplane

you have missed some of the greatest fun and safis-

faction that can come to an amateur photographer, I
can assure you your friends will envy your results, even
if you produce no great works of art in the process.
The unusualness of the point of view from which the
pictures are taken will result, even in the least success-
ful of the prints, in unusual and interesting composi-
tions, provided, of course, that your ability to recognize
composition is instantaneous enough to accord with the
speed of your motion in the air.

Above: Aerial
photos of your
home are un-
equaled in pre-
serving its charm.

Right: A snap
from the air
proves what a
stranger you are
in your com-
munity.

The clever photograph captures every landscape detail.

Having experienced the fun and excitement of dab-
bling in aerial photography several times, T am happy
to give my observations, gleaned from much failure and
a modest success, to any kindred amateurs who might
wish to pioncer in the same direction.

The first consideration is the choice of a camera. The
Teica, Contax, Exakta and similar cameras are to be
preferred, since they use a lens barrel instead of a bel-
lows, A bellows camera may be used, but some means
must be devised to prevent the bellows from collapsing
if it is to be used in the slipstream of the plane. Of
course, if it is to be used inside the cabin such a pre-
caution will not be necessary, but it will be advisable
to hold the camera closely to the glass to prevent re-
flections.

Tn the case of the bellows camera, a metal shield should
be securely fastened to the camera and extend the length
of the bellows. A neck cord should also be used to pre-
vent the accidental dropping of the camera if it is neces-
sary to hold it over the side of the plane.

The miniature camera is especially adaptable to oblique
aerial photography because of the large aperture lenses
and high shutter speeds usually
associated with sucli cameras.
Th(f Cast [)f Opul'alir)ll Z\ﬂ-d €Ccon-=
omy are also tremendous advan-
tages. The great depth of focus
obtainable with the short, focal-
length lenses permits the inelu-
sion of parts of the plane and
ground in the picture, resulting,
at times, in very unusual com-
positions.

Now we come to the question
of filters and film. For near ob-
jects and scenes, the Wratten K 2
or a like filter will be found satis-
factory., For photographs from
high altitudes or over long dis-
tances, the Wratten G or a filter
should be used. (Turnto page 94)
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SPLIT-SECOND ACTION

——Hair-bieadth escapes, hair-trigger decisions, dangerous moments that come once in a lifetime.

AVIOLENT EXPLOSION IN THE MOTOR.
AND SOON THE COCKPIT WAS AFLAME.
THE OBSERVER BAILED OUT. LT. HUTCHINSON,
THE PILOT OF THE BIG BOMBER, WAS ABOUT
TO LEAP WHEN HE REALIZED THAT THE PLANE
WAS HEADED DIRECTLY TOWARD THE CITY
WHERE THE LOAD OF HIGH EXPLOSIVES
MIGHT CAUSE A MAJOR DISASTER ~ 50
DISREGARDING HIS OWN SAFETY, HE
REACHED THROUGH THE FLAMES AND
RETARDED THE THROTTLE, FOR A TIME
AS THE PILOT 'CHUTED DOWN, THE
FLAMING BOMBER SPIRALED AROUND
AND AROUND HIM BUT FINALLY

FELL AWAY.

INI9IO TWO INTREPID FLIERS EACH BENT
ON ALTITUDE RECORDS TOOK OFF IN AN 80
MILE GALE, THE MOTORS OF £ACH WRIGHT
PUSHER AT FULL THROTTLE = NEVERTHELESS
THE TWO SHIPS, SPUTTERING PROTESTS,
WERE PUSHED BACK NEARLY 25 MILES.

b

WHEN AN ARMY BLIMP BROKE AWAY FROM ITS
MOORING MAST IN A WINTER STORM AND WAS
IN DANGER OF CRASHING, SERGEANT FRANK NEFF
CLIMBED OUT ON LURCHING, SLENDER AND |CY
STRUTS AND SUCCEEDED IN FIXING AND STARTING
THE MOTOR THUS SAVING BLIMP AND CREW.

CAPTAIN TH.CARROLL, TESTING THE
EFFECT OF HEAVY LOADS ON AIRPLANE
WINGS, WENT UP WITH 500 POUNDS
OF SAND BOXED ON EACH WING. AFTER
NOTING THE VARIOUS RECORDINGS ON
INSTRUMENTS CAPT. CARROLL PULLED
THE STRINGS TO RELEASE THE SAND.
ONE BOX EMPTIED READILY BUT THE STRING
ON THE OTHER BOX BROKE - AND CARROQLL
LANDED THE UNBALANCED PLANE SAFELY.




The flames—

They had reached his
cockpit—were blazing
over him

Fire Dive

by Leonard Long

HE boy seemed to appear out of nowhere. Dave

Rainier lifted his head from an inspection of a land-

ing gear strut to see him approaching. The late-
afternoon sun, he noticed, reflected on the boy’s odd-
colored hair and produced a sort of glow.

“Are you Mr. Rainier?”

“Yes, sir,” Dave replied, and added jokingly, “you
see hefore you, Dave Rainier of the Air Aces, finest
flying-exhibition team in the country.”

The boy smiled—not a broad smile, but one that fairly
radiated warmth,

“T saw your exhibition this morning. It was won-
derful the way vou trailed those smoke designs across
the sky.” :

Dave found himself smiling in return. He had been
complimented before, but somehow this lad’'s words were
different. They were so sincere, so filled with fervor.

“And what can I do for you?”

“T understand you're looking for a mechanic. I'd like
to apply for the job.”

The pilot looked down and tried to check the half-
ironic grin he felt coming on. It seemed inevitable that

Fear enveloped hin —

destroyed his sanity —
left him raving——

wherever the Air Aces performed, scores of youths found
themselves vowing to get into aviation, to fly like the
pilots they saw weaving rainbow smoke trails across the
sky. There was a something in the spectacular exhibi-
tions that heated young blood to fever heights.

And more often than not that led to an interview with
the Air Aces, either Dave Rainier or his partner, Bert
Dayton, in the hope of obtaining a job with the stunt men.

aves. we need a mechanie,” Dave said kindly, He
was one who remembered very well his own early efforts
to break into the flying game. “But I'm afraid we can
use only a man with an aircraft and engine license.”

“T have an A and E license—also a private pilot's
ticket.”

Dave showed his surprise.

“That's different. You look pretty young—but—per-
haps we can give you the job. First, let's have your
name.”’

- Art Weldon.”

“And vour experience?”

The boy's manner changed almost imperceptibly. His
speech slowed the merest trifle.
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“After graduating from mechanic’s school I worked
at Sharon Airport.”

“And you left there——"

The boy visibly hesitated.

“They let me go.” -

Dave noted the hesitation. But that open, honest
face was not one to promote uncertainty.

“Well, Art, T take it you're not overburdened with
practical experience. But T think vou can prepare
to tender your resignation to the army of the unem-
ployed. I'll get my partner’s O. K. on it right after
the show. Stick around.”

The program announcer’s voice was already boom-
ing over the field. The crowd stirred in anticipation.

“Ladies and gentlemen, I give you the Air Aces
in their original and unique exhibition. You will be
thrilled! ¥You will be awed! You will see glorious
sights to long remember.”

Both planes had been idling in readiness. Now the
engines boomed out. The biplanes rolled heavily down
the runway. They seemed awkward as they traversed
the ground.

They lifted, became fleet and graceful as birds.

Deep exhaust roar filled the air as the planes climbed
swiftly.  These ships carried heavy engines, neces-
sary because of the extreme nature of their matien-
VErs,

Then they were at their desired height, seeming to
poise there.

They dived.

A murmur rose from the crowd as the ships plum-
meted down, a trail of smoke appearing from each., As
the engine thunder grew louder the trails expanded,
their color a dazzling white,

A tortured drone from both planes. They leveled out
at terrific speed—and zoomed. At the top of the zoom
they crossed their own smoke trails, stalled and spuil
down in a whirling climax, leaving the smolke design
drawn across the sky.

That was only the beginning. They separated, elimbed
and dived again. Engines running wide open, the ships
zoomed, circled and looped. From them came smoke
streamns of gorgeous hues, all the colors of the rainbow.
Across that mile-high sky, against a background of moun-
tainously piled clouds, they weaved designs, beautiful,
cecentrie, bizarre,

While one plane dropped down slowly, the other bored
higher in climbing turns. Gaining the top of a lone cloud,
it flipped over on its back and flew down one side, leaving
behind a smoke trail of brilliant yellow.  Faster and
faster it dived, then eased out of the dive following the
outline of the fleccy mass. Now it was flying under-
neath, now climbing the other side. Tt was at the
top.
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The entire mass of spectators rose. Then the ship was
enveloped—a blazing comet diving to destruction!

And the crowd’s awed murmur swelled out, for they
saw the cloud encircled with a perfect smoke ring.

The second ship was at a low altitude. The specta-
tors tore their gaze from the high heavens as this low
flier suddenly spouted vapor of a vivid green.

Engine roar reverberating from the ground, the plane
flew back and forth above the field, sewing its designs
just over the heads of the crowd. Color succeeded color,
until all the' streams merged in blended beauty.

Invisible above the smoke screen, the plane climbed
to join its mate.

As the tinted vapors faded, the crowd Tooked up, sens-
ing that the main event of the exhibition was at hand.,

“Whew!" A red-faced spectator wiped his brow,
“Those fellows up there can’t put on anything more
spectacular.”

“That's right,” his neighbor agreed.
what's that!”

One plane was falling—falling in wicontrolled maneu-
vers. And from its engine came clouds of dirty, black
smoke ; evil-looking smoke, far different from the former
gayly colored streamers.

The crowd fell silent, half incredulous.

“Aw, it’s just another stunt,” some one said, ,

The black smoke became mixed with fiery red! Then
the ship was enveloped—a blazing comet diving to de-
struction !

The entire mass of spectators rose. Cries rang out.
“It's no fake! He's burning !I”

“What a death!” ;
With every eye on the sky, no one noticed Art Wel-
don. The hoy stared at the falling plane as one in
the grip of utter terror. His face worked, He

moaned aloud.

“Fire!” he shouted hoarsely, voice vibrating with
eimotion.,

His shout was drowned by the tremendous thunder

of the diving plane as it suddenly  (Turinto page 95)

“But

say—
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GETTING |

HE aircrait industry in the United States is in the

midst of the most rapid expansion since the Lind-

bergh boom of 1928 and 1929. Many factories, with
orders on their books far in advance of production, are
operating at full capacity, and some of them are enlarg-
ing their plants as fast as possible. New factories are
being opened and new makes of planes are Dbeing intro-
duced.

The air lines are growing and call for more planes.
Sales of private planes, especially of the lighter malkes,
rose sharply in 1936 and are still rising. At the recent
National Aviation Show, light-plane exhibitors were
amazed at the size and interest of the crowds and at
the unprecedented sales made. Tt looks like 1937 is an
even bigger year than 1936 for private flying.

Last year Congress
handed the aircraft in-
dustry the job of build-
ing a 2,320-plane air
corps—on top of the
1930 plane ‘“‘treaty
strength” navy program.
Money was appropriated
for 565 of the authorized
army planes this fiscal
year, and Congress
would have ordered more
if the industry had been
able to build them. So
it looks like the govern-
ment will be feeding or-
ders to the manufactur-
ers as fast as they can
take them for some time
to come.

In addition, while air-

Cffecrat Paote Ul 5. Army

Class in electricity and basic instruction at the
army's Chanute Field.

NTO

The Most
Important
Series
of the Year.

Stinson Reliant greeting the
China Clipper by air. Al-
though handling seaplanes
and flying boats on the wa-
ter appears simple, actually
the operation is a difficult
one, calling for experienced
personnel.

plane factories in Europe work feverishly on military
planes for their own governments, the American industry
is heing called on to build commercial planes for export.
For instance, almost a million dollars” worth of planes
will be ordered in the United States for the new trans-
Canada air line. England is too busy to handle the job.

More skilled workers, mechanies, and engineers are
needed to build these airplanes, and more mechanics and
maintenance executives are needed to keep them in fly-
ing condition. Just how fast and how big this expan-
sion in the use of airplanes and in the demand for trained
personnel will be there is no way of telling, At present,
however, there is a need for more properly trained men
in almost all lines. *

Major General Oscar Westover, chief of the army air
corps, recently com-
plained that the mechani-
cal forces of the air corps
are being depleted by the
demands of the civil in-
dustry, and said it would
be a seryice to mational
defense if more men
were trained in civilian
schools. Officials of the
civil service commission
tell the same story of
trained personnel flock-
ing out of government
service to private em-
ployment.

At the same time, the
aireraft manufacturers on
the West coast, with
government and com-
mercial orders piling up,
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by Clyde Pangborn

and
Lieut. W. M. Wood

need more skilled men of certain kinds, and have even
advertised by newspaper and radio for high-speed tool
and die makers, sheet-metal workers, electrical welders
and aircraft riggers, and offered to pay their fares from
the Fast. They are also complaining of a lack of aero-
nautical engineers.

But all this doesn’t mean that all the people who are
rushing to get a smattering of knowledge and experience
m an aeronautical trade will be sure of landing good
jobs at high pay immediately. There are certain things
to remember.

One of them is that in spite of the expansion and the

ity

Boeing School of Aeronautics, offering special ad-
vanced courses in metal working, is typical of the ap-
proved schools supplying the industry's labor demand.

opinions from high places that aviation is going to he
the next giant industry, the building and maintenance
of airplanes is still comparatively a small business. The
bureau of air commerce estimates that about 19,000 peo-
ple are emploved in aircraft manufacturing, and about
8.500 in engine, propeller and accessory manufacturing.
The department-of-labor tables indicate that late in 1936
about 14,000 wage earners (not salaried men) were em-
ployed in manufacturing aircraft: Estimates by the same
method show that in the manufacture of automobiles
there were in 1936 about 400,000; in blast furnaces, steel
works and rolling mills, about 435,000 in petroleum re-
fining about 79,000; in newspaper and magazine print-
ing and publishing about 121,000; in radio and phono-
graph manufacturing about 64,000 wage earners.
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PART
FOUR

Mechanics students at Parks Air College are trained
in the servicing and repairing of propellers.

THE bureau of air commerce estimates that there are
about 8,000 people engaged in miscellaneous flying ac-
tivities in the United States, including pilots. The
number of airport employees, a large number of whom
do mechanical work, is put at about 5,000. The: air
lines in 1936 were employing about 2,700 mechanics
and riggers, and about 1,500 other hangar and field per-
sonnel. In the air depots which overhaul army air corps
planes about 4,000 civilians were employed, and the
bureau of acronautics of the navy was using about 4,000
civilian mechanical workers during the last fiscal vear
(probably more this year).

The navy refuses to tell how many enlisted men it
has in aviation, but the army air corps right now is in
the midst of an expansion calculated to put the total of
culisted men at 17.784 by July 1, 1937. Only part of
these, of course, are airplane maintenance men.

Even if one counts all these maintenance men, and
counts some who aren’t maintenance men, the business

.of airplane maintenance is seen to be relatively small

compared to keeping up railroad equipment. Close to
300,000 are employed in railroad repair shops.

Another thing to remember, if you are thinking of
getting into the building or maintenance of airplanes,
is that the present expansion and bright hopes for the
future are causing a rush to the aviation schools: new
schools are opening and new courses are being added
at old ones; classes are being enlarged. It is possible
that the supply of qualified workers, short in most lines
at present, may catch up with and pass the demand. TIf
you can afford training for only one kind of work. you
should have the advice of some one in touch with the
industry and the employment situation and able to give
you an idea of what the special needs of the industry
will be when you plan to finish your course of study.

We will tell you something of the current situa-
tion, but conditions change very rapidly in the avia-
tion industry, If you don't get around to taking
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aviation training for some months, it may be that by
that time there will be an oversupply of qualified air-
craft workers in general (though this is not believed
likely). In that case it might be better for you to go
into some other line of work and count on having a
plane of your own and aviation merely as a hobby.

A good person to guide you in a matter of this kind
would be the head of a responsible aviation school which
is known to maintain close contacts with the industry.
The heads of the aviation departments of universities

Naval students at Pensacola, undergoing rigging in-
struction, shown applying fabric to the wing structure.

may also give you advice, as well as officials of the few
vocational high schools whose courses are good enough
to hold the attention and respect of the aviation industry.
The personnel managers of the air lines and manufac-
turing companies may, in some cases, answer queries by
mail. But it's a good idea to talk to them if you can.

Though the one-job man, in the right specialty, can eas-
ily get a job under present conditions, it is well to know
several jobs, and the more broad and thorough your
training is, provided you are not “jack of all and good
at none,” the better your chances for steady employment
and promotion. In slack times the one-job man is often
dropped first. Volume of production varies widely from
time to time, especially in factories producing commer-
cial ships. A skill useful in producing one kind of ship

might not be needed on another type, and in that case

youw'd have trouble changing from one factory to an-
other unless you knew different kinds of work.
Technical developments may also ruin the one-job
man, For instance, the wide adoption of metal con-
struction has greatly increased the demand for metal
workers and decreased the demand for woodworkers.
One big manufacturer says “welding is going out.” An-
other needs more welders at present. The need for
welders varies according to the type of ship being built.
The welded tubular steel fuselage is still with us. Sales
of small planes using it are increasing. But the trend
is marked toward the stressed skin monocoque type.
Here is a situation which illustrates how broader
training may be very valuable, and also how demand for
men with certain skills varies between areas. We were
informed recently by the personnel manager of the
Douglas factory that there has been an excess in the
southern California manufacturing area of army, nayy

AIR TRAILS

and commiercially trained maintenance and service men,
They have gone there looking for jobs in the factories,
the famous weather, and perhaps movie stars. Now the
Douglas factory and others have been looking for in-
stallation assemblers and metal fabricators, but many of
these maintenance men cannot be used because of their
inability to work from blue prints. They can be used
only in the final assembly department.

At the same time, one of the biggest air lines tells us
that engine mechanics under present conditions have
good chances for jobs in maintenance bases. Apparently
the lure of the famous weather and movie stars has
caused a bad distribution of mechanics, and unless those
California mechanics learn to use blue prints they'll have
to forsake the Western glamour for more humdrum cities
farther East.

The failure of many of the aviation schools to include
preparation for production work on modern metal ships
in their courses is a common complaint just at present.
Some schools are taking steps to remedy the matter.
Another big factory says that aviation trade schools in
general are “good, but not thorough,” and makes a care-
ful distinction between good ones and bad ones. Inci-
dentally, this factory says that, in spite of the demand
for more trained workers, boys whb have had aircraft
trades courses in high schools have an “only fair” chance
of getting a job.

WITH these words of general caution in the backs
of our heads, let us hold on to our confidence in the
future greatness of opportunity in aviation and take a
look at the matter of training to enter the manufactur-
ing and maintenance end. We are considering manu-
facturing and maintenance together because the same
preparation enables one to perform some jobs in both, and
because, in general, the schools training for one train for
the other. '

Tn both maintenance and manufacturing the jobs may
be roughly divided into hand work and brain work. Tt
is not a very exact division, for hand workers and ma-
chine operators must have plenty of intelligence and a
great deal of skill. They must use their heads con-
stantly. And head workers—the engineers who plan new
procedures, design and test new and better airplanes, and
correlate the various activities with each other, must also
know how to use their hands.

Directing and correlating the work of all are many
varieties of supervisors—irom foremen to chief engi-
neers, department heads and general managers. There
are also various kinds of inspectors.

The ambitious young man expecting to make a career
of this side of aviation will, of course, consider the pos-
sibility of getting a thorough education as an engineer.
The best jobs go to well-prepared engineers, though the
wages paid less thoroughly educated workers compare
favorably with those in other highly skilled trades and
the supervisory posts open to a limited number of non-
engineers are quite attractive.

Many young men cannot afford four- or five-year uni-
versity- or technical-school courses, and not everybody
has the special kind of mathematical talent necessary in a
high degree for aeronautical engineering. So we will
consider training for nonengineering jobs first.

What are the general qualifications for a man who
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EXpects to enter training for aircraft mechanical work? -

Most important of all, he must have mechanical aptitude,
He must like to make things and fix things that run—
model airplanes, for instance. Educational authorities
recognize that a boy may be a poor academic student in
school and still have in him the makings of a fine me-
chanic. However, a boy who has mechanical aptitude
and is also smart in books has a better chance to ad-
vance. Because the safety of lives depends on the me-
chanical worker, responsible schools and emplovers alike
generally steer clear of all except those who have in-
telligence plus mechanical aptitude.

Do you have to graduate from high school? Gener-
ally speaking, it is very advisable, Some aviation trade
schools have no specific requirements for entrance. Oth-
ers have fairly low requirements, but the best comier-
cial schools, and the army and navy schools (in prac-
tice if not by regulation) require high-school graduation
for entrance to their mechanical courses.

What should you study in school? If you expect to
g0 on, eventually, into engineering, you will naturally
get as much mathematics as possible. But if you have
1o intention of becoming an engineer you will have little
need for far-advanced mathematics in your work in main-
tenance or in most factory jobs. However, it would be
a very good idea to learn as much as possible about me-
chanical drawing, as a good many factory jobs require
ability to work from blue prints.

Many maintenance supervisors consider training in
automobile mechanics worthless and even harmful as
preparation for aviation mechanics. This is because one
frequently develops habits in auto work which are very
bad for aircraft work and have to be unlearned. But
machine-shop practice, largely because it develops hab-
its of accuracy and precision, is considered the best of
all preparation for aircraft-engine work.

Students at Parks Air College gain practical experi-
ence by the actual rebuilding of planes, such as the
Ford trimotor shown.

NOW we come to the matter of specific preparation.
Must a job seeker always have special training? Gen-
erally speaking, yes, for all jobs worth having. In main-
tenance, men who work under licensed mechanics are not
required by department-of-commerce regulations to hold
licenses, but they are of relatively little value without
some organized prejob training, Though some air lines
do hire inexperienced and untrained apprentice mechan-
ics, it is expensive to train them on the job, and the air-
line bases ordinarily want well-trained men.

However, we are informed' that men with only a little
training in engine mechanics can get  (Turnio page $8)

This army
class in copy-
ing depart-
ment of pho-
tography is
typical of the
unlimited
aeronauti-
cally related
technical
subjects in
which spe-
cialization is
possible,
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From—STEVE STERLING,
Skyways Air Schiool,
Greenvale, Calif.

To—HArrY REED,
Burton, Pa.
Dzar Harry,

Can you picture me flying a one-thou sand-horse-powet
racing plane ; one of the fastest ships in the entire United
States, with a top speed of way over three hundred miles
per hour! No? Well, T don’t blame you. Such planes
are usually flown only by pilots of experience.

But read on, read on.

A few days ago “Speed” Spaulding, who, as you know,
is one of the best racing pilots in the country, came into
the field with his new Swunsireak racer.

What a ship that is! Huge one-thousand-horse-power,
supercharged motor. Superstreamlined design with ab-
solutely everything, even the heads of bolts, shaped to
decrease resistance, Completely enclosed cockpit. And
—oh, yes—a stalling speed of approximately one hundred
miles an hour,

Well, sir, I am giving this racer the double-o when
Norwood appears on the scene.

“Think you could fly that airplane?" he asks jokingly.
(He should have known better.)

“Why, that might be possible,” T reply seriously.
“Landing it at around one hundred miles an hour
wouldn't be easy, but with luck I could do it.”

Norwood looks at me incredulously.

“T Delieve you would try it.” he says. “And that be-
ing the case I'd better make certain that you do not have
an opportunity to do so.”

He calls over Speed Spaulding, who is an old friend
of his.

“Speed, you'll be wise to maintain a guard over your
racing ship,” he warns, “Otherwise this young man
might try to fly it.”

And with that speech Norwood walks away, leaving
me talking to Spaulding.

We will now proceed with the story from Norwood’s
point of view. That gentleman is standing in front of a
hangar when he sees mechanics roll the Sunstreak racer
out on the field and warm the motor.

Spaulding is going up in his ship, thinks Norwood.

The racer’s mighty motor is roaring; the little ship is
quivering, ready to go—when—across the field runs

Letters of an

Air Student

to His Friend

by Ceorge Swift

Steve Sterling, easily recognized
because of his distinctive flying
clothes, Sterling leaps into the
cockpit, pulls down the transparent
cover and motions to the mechanics
to take away the chocks. Before
Norwood can race, shouting, to the
spot, the Sunstreak is thundering
down the field!

“Why did you let him get away?” Norwood demands
of the mechanics.

“We couldn’t hear you on account of the motor,” one
of them answers. “And we thought Sterling was only
going to taxi around the field.”

Norwood turns and watches the racer. If only Ster-
ling does confine his efforts to taxiing. - But it is a for-
larn hope.

The Sunstreak is turning at the extreme end of the
airport. * Now the one-thousand-horse-power notor hel-
lows out at full throttle. The little racer leaps ahead with
incredible swiftness, roars down the field.

Halfway across the ‘port Sterling lifts the ship mto
the air,

“Ton soon.” Norwood groans. “He should have taxied
farther. He can’t possibly stay in the air.”

The speed plane is faltering as Sterling strives fran-
tically for control. It drops to the ground—rolls five
hundred feet—rises again—soars into the sky!

“THe made it.” Norwood wipes perspiration from his
brow. “But he can’t land that ship and live. And he
has no ‘chute.” ;

Mechanics and pilots are streaming from the hangats
and shops. The news has spread like wildfire that a
student pilot has taken off in the Sunstreak racer.

“Run out the ambulance. Assemble the crash detail,”
Norwood orders.

Within a few minutes the ambulance is standing in
iront of the hangars with motor ruuning, ready for a
quick dash to the hospital. Lined up near by are the
members of the crash detail, carrying axes, metal cutters
and fire extinguishers. i

A tremendous roar comes from above. Steve Sterling
is diving the racer at the field. He levels out and streaks
by at blinding speed.

Most of the flving instructors are now standing with
Norwood.

“That kid Sterling can fly,” one of them breaks the
straimed silence. I wouldn't have believed he could
handle the ship at all.” (Turn to page 93)
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MODERN,

MOTORS

Article Five—
Today's

SIUUPER -POWERED
AIRCRAFT ENGINES

by Arch Whitehouse
and
Alexander N. Troshkin

Guggenheim School of Acronautics
New York Umversity

VER a period of 4 months we have
O probed into the mysteries of various types

of aircraft motors. We have studied the
various cycles of operation, the radial and the rotary.
We have delved into the wonders of the Diesel engine
and, in general, we have learned what makes them
tick.

This month we want to take up the matter of modern
high-power motors. We want to show what it is that
enables an engineer to get 1,000 h.p.—or more—from a
comparatively small piece of mechanism. It is a far
cry from the chugging Pope-Toledo automobile engine
the Wrights used to the modern 1,000 h.p. power plants
we use to-day. The Wright engine was supposed to
produce about 16 hip. It had 4 cylinders and weighed
180 Ibs. To-day there are a dozen engines on the mar-
ket here and abroad that will turn out 1,000 h.p. with

from 9 to 12 cylinders and which weigh in the neigh-

borhiood of 1,000 Ibs.

What, then, has happened to the aircraft engine in
about 30 years to produce this astounding power? W hat
magic have the engineers wrought to confine 1,000 h.p.
in the comparatively small mechanical marvel?

What branch of aviation produced this monster? Was
it military aviation, commercial enterprise, or the racing
fraternity ?

The business of designing, building and developing an
aircraft engine is a very expensive proposition, and it
is natural that the designers cater to the demands of their
best markets—a feature that will be noticed if one stud-
jes the top-rating engines in various countries.

In this country it is generally admitted that the com-
mercial air lines, with their demand for greater speed
and safety, have done the most for the improvement
‘of the aircraft engine—particularly the air-cooled radial
engine. In Europe, where military armament is upper-
most in importance, it is obvious that most high-power

. than attemipting to produce greater power.

GENERAL DETAILS OF A MODERN AIRCRAFT
ENGINE SUPERCHARGER

|—Tangential delivery pipe. 2—Lay-shaft gear and

clutch. 3—Drive shalt. 4—Diffuser vanes.
tfle. b—Air intake. 7—Twin carburetors.
peller. 9—Avutomatic boost regulator.

5—Throt-
8—Im-

aircraft engines were designed for fighting planes, or for
racing purposes.

The Great War is entitled to some credit for the im-
provement of aircraft engines, for during those 4 mad
years aircraft engine horse power was raised from 100,
as supplied in the old Gnome, to 425, as produced by
the Liberty. That wartime period also saw a great im-
provement in the radial engine, when the A B, C was™
brought up to 320 h.p. and the famous Rolls-Royce wa-
ter-cooled Vee started its great climb to its present. posi-
tion with the 360 Eagle.

For a short period aiter the War, designers seemed
to content themselves with perfecting their engines rather
There was
a general slump in the market, also, for early air lines
were only using up surplus War materials; the nulitary
forces were being cut to the bone, and there was little
money available for research. .

It took the Schneider Cup races to boost the ratings
to any great extent, for between 1922 and 1929 horse
power rose from 450 (Rolls-Royce Lion) to 825 (Rolls-
Royce “R™) in these competitions. Later the Ttalian
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Macchi-Castoldi racer, a development of the Ttalian
Macchi Schneider Cup racers, broke the world’s air-
speed record with a speed of 440.67 m.p.h. by using
the famed Fiat AS.6 engine, which developed 3,100 h.p.

This engine, as far as is known, is the world’s most
powerful aircraft engine, and for this reason we feel
that we should devote a little space to an explanation of
its general construction.

It must be thoroughly understood, of course, that the
Fiat AS.6 is in no way a standard-production engine,
It was built expressly to gain the world's air-speed rec-
ord, and, as far as is known. only one of these engines
was ever built. Whether the design will be continued
and adopted in later military or commercial machines is
a question,

We are offering a general diagrammatic drawing of
the Fiat AS.6 to explain some of the interesting features,
to show why it could develop this abnormal horse power.

To all intents and purposes, the AS6 is 2 complete
12-cylinder engines holted together. Thus, it has 24
water-cooled cylinders mounted on a single light-alloy
crauk case in 2 rows at 60 degrees Vee, and separated by
an intermediate gear case into 2 units of 12 cvlinders each,

These 2 units have independent crank gear, each ecrank
shaft being fitted with a reduction-spur gear mounted
in the intermediate gear case, and each turning its own
air-screw shaft. These air-screw shaits revolve one in-
side the other, between the 2 front banks. and drive 2
air screws, fitted one behind the other, both in front
of the engine and revolving in opposite directions at the
same speed.,

In this manner the strong prop torque experienced in
single-propeller ships is eliminated, and in the case of
a small, fast ship this is a very important feature.

The carburization system was quite new at the time,
A large supercharger placed at the rear end of the en-

_gine drew fuel from 2 down-draft carburetors and fed
3 to both cylinder units through a longitudinal inlet tube
set between the banks, The dry weight of this engine
is 2,050 Ibs.

To return to an American motor of high horse power,
let us now investigate the Pratt and Whitney 2-row
radial, which is rated at 700 h.p., but which can be
boosted to 1,000 h.p. for racing purposes. This is the
motor Howard Hughes used in his record-breaking
transcontinental flight a short time ago.

The Pratt and Whitney Twin Wasp is a geared en-
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gine weighing 1,265 Ibs. The company makes 2 double-
row Wasps, one called the “Twin Wasp-Junior,” the
capacity of 1,535 cu. in,, while the Twin-Wasp has a cyl-
inder capacity of 1,830 cu, in. Owing to rapid changes in
various features of these engines, it is hard to keep up
with the changes in rated horse power. For instance,
the Twin Wasp-Junior is rated at 700 h.p. at 2,500
r.p.m. at 8,500 feet. The Twin-Wasp is rated at 1,000
hp. (allowable for take-off) and 950 h.p. maximum
power for continuous operation. Its cruising-power rat-
ing is 625 h.p.

In general, these 2 radials are l4-cylinder, 2-row air-
cooled engines using a supercharger set to run 12 times
the crank-shaft speed. A double Stromberg carburetor,
from which the mixture passcs through blades in the
rear-section intake elbow to the supercharger, thence
through the diffuser vanes to the annulus in the blower
section, and then into the intake pipes. A flat-type hot
spot, consisting of a stainless-steel manifold in an alumi-
num casting, is mounted between the carburetor and
rear section for heating the mixture. In addition to all
this there is a Pratt and Whitney Automatic Mixture
and Power Control, which automatically controls the
fuel flow to a minimum-permissible consumption for any
desired power output.

To understand more fully this supercharger business,
which seems to be something of a mystery to many of
our readers, we have offered a detail drawing on a mod-
ern supercharger as used in Vee-type engines. We have
selected this particular supercharger because it lends, it-
self better to this type of illustration.

A careful examination of the drawing will show how
air first passes through a filter-fitted air intake shown
in the lower portion of the drawing, Trom there it
goes through the normal channels in the twin carburetors
and mixes with the vaporized gasoline. From there it
is drawn througli the throttle valve into the vanes of the
impeller, which is being whirled around at high speed.
The impeller forces the mixture through a series of dif-
fuser vanes, which distribute the flow evenly into the

main delivery pipe, from where it goes into the main

intake pipe.

Some means of controlling this flow of mixture which
is now under great pressure in the intake tube was found
necessary, so an automatic hoost regulator had to be de-
vised. In the early days of supercharging, the pilot was
instructed in certain throttle adjustments, depending on
his height; but as the military pilot (Turnto page 91)
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Whats Your Question?

CLYDE PANGBORT
%ﬂ?’ @)mmana’ef

As soon as possible after the questions are received, the Wing
Commander of the Air Adventurers will answer on this page such
questions as appear to be of general interest to our members.

Question: I am interested in light planes. Can you
tell me whether the Hammond-Y, the Waterman Arrow-
plane, or the Pitcairn Roadable-Giro are ready for the
market as yei? J. K., Atlanta, Ga-

Answer: Orders will be taken now, for later delivery,
on the Hammond-Y machine, ~Pitcairn intimates that
they wish to experiment further with their Roadable-
Giro before they place it on the market. I cannot say
anything definite about the Arrowplane.

Question:  What would be the gliding range of a
Douglas DC-2 with a dead motor, at the height of twvo
miles? C. W., South Norwalk, Conn.

Answer: This is one of those trick questions, but it
can easily be answered by stating that a Douglas DC-2,
at a height of two miles, with only one engine running,
requires no gliding range. With one engine running
and flying in still air and carrying the normal load, the
DC-2 has a ceiling of 9,100 feet, so, theoretically, the
pilot could fly the ship to his airport in safety. The
performance figures on the Douglas do not indicate the
gliding angle, but her landing speed is 62 m.p.h, Too
many factors must be considered in a question like this:
the load aboard: the strength and. direction of the wind;
how much fuel was left in the tanks at the time the two
engines ceased to function.

Question: What subjects should I take in high school
that would help me to obtain a position as a transport
pilot? M. L., New York City.

Answer: The high-school subjects that become the
most useful while taking a transport-pilot course are:
mathematics, chemistry, geography, and mechanical
drawing. With these subjects you should have little
trouble in passing the theoretical and ground courses.
But make certain you are physically fit also, for that is
most important.

Question: Do you have to be a college graduate to
get into the U. S. air service, and can yoi tell me the
specifications of the GeeBee Super-Sportster? I, T.,
Tacksonwille, Fla.

Answer: Your question concerning entering the U. St
air service was fully answered in my article: Gefting
Into Awiation, which started in the March issue of AIR
TRAILS. Yes, you must have the equivalent of two
years of university training and must pass a strict ex-

amination in United States history, general history, Eng-
lish grammar and composition, geography, arithmetic,
algebra, plane and solid trigonometry and elementary
phiysics. '

The GeeBee Super-Sportster was a single-seater rac-
ing monoplane powered with a 900 h.p. Pratt & Whit-
ney {Hornet” engine. It was a low-wing, wire-braced
monoplane which Jimmy Doolittle used in winning the
1932 Thompson Trophy Race. It had a top speed of
294 m.p.h,  The general dimensions were: Span, 23 it.;
length, 17 it., 9 in.

Ouestion: I have the names and addresses of all the
major aircraft firms in this country. I would like to get
all pictures and information on their planes. Will they
send it to me? R. Q., Buffalo, N. V.

Answer: You are asking for quite a lot. The adver-
tising departments of the various factories do have
pamphlets and photographs of their products, but they
are intended for possible purchasers. Then again, firme,
making planes for the services are not allowed to give
out information on such machines. In a few cases cer-
tain firms will send out photographs of their commercial
planes to those who are interested or indicate an inter-
est. But you can hardly expect these firms to provide
free photographs and catalogues simply for collection
purposes. However, there is o harm in writing to these
firms and asking for what you want,

- Question: Do the retractable landing gears now in
general use on planes have some mechanical device for
raising and lowering them, or are they worked by hand?
M. H., Los Angeles, Calif.

Answer: Most retractable landing gears to-day are
raised and lowered by a small electric motor or through
an engine-driven hydraulic system. They do have, how-
ever, a manual system which is operated by the co-pilot
in case the mechanical system fails.

Question: I am considering joining the marines to
learn a trade. Will they teach me any branch of avia-
tion? Who is the commander of the marine corps?

Answer: The marines will accept suitable applicants
for certain branches of aviation. The training is of a
very high standard. Colonel Ross E. Rowell, U.S: M. C,,
is head of the marine corps. His office is United States
Marine Corps, Washington. D. C.
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A Picture Page of Modern Planes for the Collector

" Amelia Earhart's special Lockheed Electra, the
“Flying Laboratory," designed for aerial research,
has two Pratt & Whitney 550 h.p. Wasps. This plane g, T

was damaged in a take-off at Hawaii. Terle sport, Salmson 40 h.p., is American answer to

European "Flea." Span is only 16 ft.

Douglas Amphibian _XO?D']- 550 h.p. Wasp, has Beechcraft for 1937, cruises at 235 m.p.h. with 600
wheels folding into center float. h.p. Wasp Junior, and constant-speed prop. It has

a retracting tail wheel.

=

English De Haviland airliner, four D. H. Gypsy 200
h.p. engines and three vertical tails; does 152 m.p.h.

Lo TR R

Howard DGA-8, "Mr. Finnegan, has Wright 320
h.p. Whirlwind. Solid plans and data on Page 62.

= ot =
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Lee Miles' "Racer," 250 h.p. Menasco, is consistent Douglas O-46A, latest army observation, has Twin-
entrant at the National Air Races, Wasp of 700 h.p. Span is 45 ft. 9 in.




The Honor Roll For June

FLIGHT Laverne R. Doupe, St
LIEUTENANTS Marys, Ont., Can. 1%
Oscar L, Mildes, Spo- Andrew Reynaert, Sanlt
kane, Wash. 99 % Ste. Marie, Ont., Can. 91%
First Flight Lieutenant to Thomae Adams, Milford,
gualify in the United States Conn. 909
David Campbell, Van- Harold E. Grathwohl,
couver, B. C.,, Can. 99% Southampton, L. I, N. Y. 86%
n"'!r.s‘;Jlr Flight Léeutcrmut to Warren Rose,’ Los An-
qualify in Canada TR e o
Miss Laverna Hoising- \&;]L';' Ldl's. i Oak e
ton, Los Angeles, Arthu J. imons, Oak- =
Cal. 889% ville, Ont., Can. 85%
First girl to qualify as a Flight John D. Phillips, Mt ;
Tiviitenant Royal, P. Q., Can. 81%

George H. Wilber, South
Lancaster, Mass. 999
Edgar Dilts, Anderson, Ind. 999

Jack Doran, Paterson,
N. J

William Bates, Syracuse,

Edward Byerly, N. Y. C. 88%
Svend Rondum, Philadel-

William J. Karges, Wheeling,
W. Va.

phia, Pa. 83% Melvin DuPont, Rutland, Mass.
M. D. Osborne, Ebenezer, S, C.
OBSERVER Sylvester E. Owen, Douglas,
Donald Turner, Jr, Leaven- Minn.
wul't]l. Kansas
Sylvester E. Owen, Douglas, PHOTOGRAPHER
Minn. El'au}m(.Sc!l, Tl_)‘uIIzns, (hi o
{ar M. a8 1 Norris Green, ayetteville, Ark.
”]&‘jh!{p L. Preston, Jamestowh, Bill Sobieralski, Seattle, Wash.

W. F. Barber, San Diego, Cal. H(}i:f“ H. Taylor, Aspinwall,

Jerome W. Cowan, Chicago, 111,

Harold E. Grathwohl, South-
ampton, L. I, N. Y.

George Young, St. Louis, Mo.

Juseph Thompson, Denver, Colo.

Dana Cunningham, Old Town,
Me,

AIRPLANE MECHANIC
Arlo Koontz, Onawa, lowa
Constance Whitmore, San Car-

John Karl, New Bruns- N. 80% TOPOGRAPHER tos. (Cal
wick, N. J. 98% Danny  Hanna,  Green- : Robert Klinger, Northumber- Pt
James Luepnitz, Moran,! castle, Ind. 80% land, Pa. ENGINE MECHANIC
Mich. 084 Richard 3 Potter, Spring- : Walter McCabe, Ir., Bronx, T.eo Burnett; Camden: N. J
Walter Israel, Medford, dale, Conn. ka0 N. Y. [i'ill Friend, l;luv{lcr'SL]J'J'in.m;
Mass. 97% Charles Gulas, Niles, Ohio 76% George Allsopp, Newark, N. J. Kansas ’ 4 i
Raymond  Miller, San Leo  Burnett, Camden, Edward Bergethon, Brooklyn, Ted Jacobs, Bronx, N. Y.
Francisco, Cal. 97% il E 84% Ni Y. Lawrence O'Hanlon, Kearny,
Victor E. Durkee, Hebron, Herman Spenger, Jr., Ber- Michael Serduck, Thomaston, N. J.
Yor. Co., N. S., Can.- 96% keley, Cal. 887 Conn. Alvin Schein, Jersey City, N. J.
Driving For Smiles
ONGRATULATIONS, Air Adventurers! But we don't want front runners, those who will be

Hope you get the smile in that line. There
ought to be certain forms of type to express fecl-
ings, something with upward curves to it, like the car-
toonists use to indicate cheerfulness in their drawings.
We're smiling this month—plenty., We have every
reason to smile, considering the way the Air Adventur-
ers Club is going forward, Eyery day brings new batches
of applications and hundreds more are sending in their
examination papers for promotions.

We want you all with us in this new billow of enthusi-
asm, but we want you to come smiling. We want you
to line up with a smile and accept the Creed—that seven-
point Creed of self-reliance, courage, initiative, loyalty,
integrity, independence and obedience. There’s nothing
about smiling in the Creed, unless you interpret it 1n
independence.

with us while things are going strong. We want you
in there smiling when the going gets tough.

Did you ever stop to think that every man who ever
made any sort of a mark in aviation—or any other pro-
fession, for that matter—was a man who could smile ?
Looking back over the years and reviewing those we
have known well, we can always sce them smiling.

Before me I have two volumes called “The World in
the Air,” which contain photographs of airmen from the
pioneering days up to the present. As T thumb through
the pages, the startling thing about it all—and a point
I never realized before—is that every one is smiling.

I remember youngsters who became great War aces.
I can see them to-day. clean, alert, and smiling. There
was young Albert Ball, Jimmy McCudden, Rhys-Davids,
Billy Bishop, Rickenbacker, Mcleod, Lufberry, with the
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laughing Indian head on his Spad. I once met Guy-
nemer. He was dying of tuberculosis, but he was smil-
ing. I met Nungesser and he was laughing. René Fonck
had a perpetual grin,

Of recent years all the top-notchers smile. Look at
Miss Earhart, Frank Hawks, Clyde Pangborn, Cham-
berlin, Amy Johnson, Kingsford-Smith, Coste and Bel-
lonte, Jean Batten and Howard Hughes,

During the next few weeks many of you will be sweat-
ing over school examinations, which will pile into your
Air Adventurers” work. Your scholastic work comes
first, of course, and you will probably have a tough time
wotking on your Air Adventurers’ examinations, but
you'll have to smile and dig in.

Last month we pointed out the distressing period avia-
tion all over the world had to live through. Thousands
of men and women whose whole lives were wrapped up
in the industry had to wear a shining badge of courage :
their smile. It took a lot of smiling to put it over, but

Drawn by Air Adventurer John Sundvall of Plainfield, N. J.

they did. They refused to be beaten, and before they
knew it they had every one else smiling,

We thank you for the prompt manner in which you
have responded to the call. Many of you have already
passed and we appreciate the clarity and neatness of your
papers, We want to stress that point, for the work in-
volved in fairly and accurately marking these papers
becomes greater with cach month, We are trying to face
this great task with a smile because we feel that we
are doing our bit toward furthering the advance of avia-
tion all over the world.

Every day sees new aerial links welded, binding the
continents and nations together. We are no longer iso-
lated from our fellow men across the seas. The latest
link binding the United States with New Zealand is an
indication of how our world is shrinking, Pan-American
Clippers will bring New Zealand to within a four-day
journey by air. It takes at least sixteen by water.

Pan-American and Imperial Airways will be winging
giant Clipper ships and Empire flying hoats across the
Atlantic in a short time. Men who can smile will have
to beat the storms and fog of-the North Atlantic. Men
and women who can smile will have to use those ships
and build up public confidence in transatlantic air routes.
Men who can smile have worked for vears designing
these boats, planning the routes and building the power
plants necessary for such long flights. All that remains
now is the man who can smile—and carry on.

All of which, of course, leads up to the point that all
Air Adventurers must prepare themselves for these glori-
ous days to come. We of Air Trails are working hard
to gather as much useful information as can possibly
be printed in the pages of a magazine. We are trving to
show you the way, realizing that in a few years the de-
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mand for trained men, enthusiastic planners and skilled
airmen will be far above the supply.

When that time comes a lot of Air Adventurers are
going to smile. We want them to be ready to swarm
into the hangars, the seaplane sheds, the cockpits, the
drafting rooms, the engineering offices and the sky lanes,
carrying with them the Creed—and a smile!

But get this straight, prospective Air Adventurers:
We do not pretend to teach you to fly. Colonel Lind-
bergh couldn't teach you to fly if you have no desire to
take wings.

Again, we do not pretend that we can teach you to
design a Clipper ship, but if you intend to design one, we
can’t stop you. No one can. We cannot teach vou the
science of meteorology, but we can show you how 1m-
portant it is to aviation. We can’t make a traffic man-
ager of you, but we can show you what a traffic manag-
er’s duties are, and the rest will be up to you.

This is your magazine, vour club, your obligation.
We could go on month after month writing this story,
but we know, and you know, that anything worthwhile
needs new blood or it soon fades into a stagnant decay,

By now you should know the members we want: the
kind of applicants that will work for aviation. We want
workers, Air Adventurers: There are hundreds of pros-
pective members who perhaps have never heard of our
organization, - It is up to you, Air Adventurers. to spread
the word. To you new readers, and we are gathering
you in by the hundreds every month, let us remind you
that there is no time like the present.  Here's vour cou-
pon printed below in the corner. If you feel that you
honestly agree with the purposes and principals of our
club and can conscientiously live up to the seven-point
Creed (self-reliance, courage, initiative, loyalty, integrity,
independence and obedience) fill in the membership ap-
plication and forward it, together with ten cents, for yvour
certificate and wings.

If your application is approved, both will be mailed
out to you at once.

So, until next month then, keep smiling!

Your Flight Commander,

AL X T, Qi so

(MEMBERSHIP COUPON)

To 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 powsr 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.

Name

Address

[J Check here if interested in model building,

{Thia coupon may not be used after Jily 15, 1987.)
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ACROSS

1—Element forming one-fifth
of air

6—Curtiss attack plane
11—Military assistant

12—Fruit

13—DPeril :

15—Source of motive power of
airplane

17—Deer with broad antlers

18—Approaches

920—Japanese coin

21—Centuries

23— Make of Rumanian plane

24— What new planes undergo

25—Scooped up

97—Ferments, noun

29— Third person singular of “to
be”

30—Like

31—Coasts on air

35—Kind of war plane used
against ground forces

39—NMaker of Parakeet, Ameri-
can light plane

40—Type of Sopwith war-time
plane

42—Malke of German plane

43—Everything

44—Kind of pilot training given
at Kelly Field

46—Make of Ttalian plane

47—Clergyman

49—Passenger
planes

51—Story

52—Fortified seaport in Arabia

53—Relationship of female child
to_other children of same
parents :

54—Pertaining to lines

inclosures on

DOWN

1—Trying experience
9—Jerked
3—Two-wheeled carriage
4—Adam’s garden

Can you answer the
aeronautical definitions
in this puszle?

5—Sea nymph

6—Manufacturer of gyroscopic
COMpass

7—Domestic fowl

8—Waste piece of cloth

9—~Colored
plural

portion of eye,

N

10—0ccurrences
14—Seaweed
16—Bird’s home

19—Abbreviation for anti-air-
craft

29—To slip

24— (ne of the five senses

26—Compass direction midway
between southeast and east

28—Devour
31—Adorns
39—Recline lazily

33—Small islands
34—Omne who spaces
35—Pertaining to the apex

36—Poisonous gas

37—Family
38—Title of former German
ruler

41—First person pronoun

44—Fluid secreted by liver

45—Title of Mohammedan
judge

48—Rodent

50—Tirst name of “Mr. Mul-
ligan’s” maker
CROSS WINDS
Answers for May
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The model art progresses through exchange
of ideas.

The Discussion Corner is a

monthly sounding board for your opinions.

Discussion

CORNER

This month readers discuss gas model con-
struction handicaps.
sect is preferred model types.
topics are listed below. Think about them,
then write your opinion in 150 words or
less and send it 1o The Discussion Corner,

For July the sub-
Other

One dollaris paid for each answer printed.

HE greatest trouble that I have experienced with
Tgas models is in motor operation.” Most model build-
ers can construct fairly crashproof planes from nu-
merots advertised plans and kits, but the successful op-
eration of even the reliable motors now advertised
requires more than everyday experience and discretion.
Following letter-for-letter instructions of the manufac-
turer is the surest and most economical way to obtain the
necessary skill. My greatest difficulty lies in locating
the correct needle valve and carburetor setting.
Increased expenses have not kept me from building
models. The ever-decreasing cost of model material and
the great drop in the price of a reliable, complete, or ma-
chined engine removes the excuse of any ingenious or
slightly ambitious boy for not building a gas model.—
Ep. Rosmnsox, Bridgeport, :

the average hobbyist’s pockethook.—BENTAMIN Dupus,
Utica, New Yorl,

My greatest trouble with gas models is discovering the
flying characteristics of each model. Each one has
“bugs” which must be ironed out by shifting batteries
and changing wing and tail settings. When this is fin-
ished, T consider my troubles practically over and really
begin to enjoy the model.

As for motor operation, the new easy-starting engines
leave little to be desired in the way of reliable starting
when they are correctly mounted and supplied with gas,
oil and spark.

Construction difficulties fall in the same class as motor
operation. and can be eliminated as easily. The first

step 15 to work from accurate,

Ohio.

After finishing and fying
my first gas model, I must say
that the only difficulty T en-
countered was in construction.
Since it is quite a transition
from rubber-powered model

gas models?

This Month’s Topic
What trouble do you experience with
Is it construction or motor
operation? Has increased expense kept
you from building gas models?

well-drawn plans and, second,
to use only the best materials
of the sizes called for in the
plans. If the work is done
slowly and accurately, there
should be no cause for coni-
plaint in the finished model.
The greatest drawback to

construction to the advanced
type used in gas “jobs,” I laid my trouble to this.

As I find that most motors operate easily if handled
with delicate instruments and due to the precision meth-
ods of motor manufacturer guaranteeing a minimum of
trouble, that which occurs can frequently be traced to the
operator.

Expense should not be an important obstacle in the
model builder’s path. Any model builder gains in a well-
built model satisfaction and pleasure to a greater extent
than any discomfort caused by cost. All in all, T feel
that a successful gas “buggy” offers satisfaction which
compensates for any construction headaches and penny-
pinching—Jonx Vorar, Jr., Garfield Heights, Ohio.

Motor operation does not causg as much trouble as
construction, in that the motors are built by highly
skilled mechanics.

Construction of your own gas-job design calls for
painstaking detail and distribution of the weight. Build-
ing the model is a hard job, so as not to have the highly
stressed parts too weak and the false work too strong.

The initial cost has kept me from building gas mod-
cls, although the fear of an improperly designed model
cracking up is predominate. With a greater demand
for motors and kits, the price will eventually drop to fit

building gas models is the
great cost. In my case, the forming of a partnership
was the only course open, and even then the cost of get-
ting started was too large for comfort—REEp HARRING-
rox, Columbus, Ohio.

I have very little trouble with construction or motor
operation of my gas models. The greatest trouble is
keeping the model from going out of sight, which usu-
ally results in many hours searching after it has landed.

Increased expense does not keep me from building
gas models. If T intend to build a new model, T save
money for a new motor, and while saving the money,
build the model.—WArLTter Caraccroro, Jackson
Heights, Long Tsland.

COMING UP are these topics:

For August—Do vyou believe that gas-model construc-
tion will either wholly or partially displace the long-
popular rubber-driven model? Which of the two types
is your preference? Answers must reach us by May 15.

For September—For duration, has a tapered wing a
marked superiority to justify its use? Which type of
taper is most desirable, leading edge only, trailing edge
only, or both? How sharp should the taper be? Answers

must reach us by June 15th.
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Above: The de-
sign of the large
plane creates a
model of excel-
lent flying ability.

Right: The uncov-
ered framework
reveals a wealth
of constructional
details.

LEVEN MONTHS after the Westland A. C. was
begun, an appreciable number were ordered by the
British army. Even though the plane is on the

secret list, many features are evident.

There is an automatic slot-flap arrangement by which
the flaps are operated by the inner sections of the divided
slots at low speed. The outer sections of the slots main-
tain a flow of air over the ailerons, to gain positive lateral
control at low speeds, and the stabilizer is adjustable to
negative incidence to govern the landing attitude.

The design as a whole is unusual: the pilot inclosure
is higher, for improved visibility ; the observer inclosure
has many new advantages; the cowl has temperature
control flaps; the propeller is
a De Haviland automatic
pitch; landing lights are in-
closed in the peculiarly shaped
pants; and the single spar
wing is “V7-strutted.

With the exception of the
automatic slots and adjustable
stabilizer, the large ship fea-
tures are included in the
model. Note what a perfect
set-up of factors we have to
make a model from.

FUSELAGE

Make a 4x6" sheet of ply-
wood of two thicknesses of 45"
sheet. Careful attention will enable you to cut all of the
formers from it.

The fuselage is assembled differently this time. After
placing waxed paper on the top-view drawing, pin "
square over the top longerons and cement the formers
to them, inverted. Use pins to hold them vertical while
drying. Bend the remaining longerons to the fuselage
shape and cement them in the slots. Build the wing
mount and cement it carefully in position, and smear

Birdlike, the model combines scale exact-
ness with performance.

BRITISH
WARBIRD

A Flying scale model of the
Westland Lysander— an
army co-operation plane.

by

Alan Booton

plenty of cement over the joints several times.

Strip the back off a picce of #/1;"-wide bamboo until
it is 4" thick. Then heat it and bend it to the front
inclosure outline, Strip the bent bamboo into 5" widths
and cement them to the fuselage where shown. Add the
straight pieces as you progress.

Now cement the bamboo stringers all around the fuse-
lage, as shown on the side view. I all the stringers
are held on with rubber bands and then cemented all
at one time, time and fussing will be reduced.

Cover the front and rear of the fuselage with sheet
balsa. Cover the front, below the top longeron, with
strips of 44" sheet about 34" wide. Cover the top with
whole patterns. The rear of
the fuselage should be covered
with two pieces of 1/gy" sheet
below the top longeron and
two above.

Cut two 2%/;5" diameter
disks—one 34" thick and one
(5" thick—for the cowl. Butt
joint four 111 /44" lengths of /5"
sheet balsa and, when dry,
wrap them around the cowl
disks and cement them when
arranged as per cowl drawing.
Add the detail to the cowl
after it has Deen rounded
off.

If the observer's cover is to
be removable, add the extra bamboo parts, as the frame
is assembled on the fuselage to insure a good fit, and
then cut loose on completion.

WINGS
To obtain a right-wing pattern, trace on a white sheet
of paper with an inverted carbon sheet under it. Place
waxed paper on the drawings and assemble all parts,
using pins to hold them in place. (Turnto page 70)
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Have you a question on model
building or flying that bothers
yvou? Bring us your problem and

SCOTCH TAPE

Question:  What is scotch tape and how 1s it used?
A, E., Leechburg, Penn.

Answer: Scotch or masking tape, as it is sometimes
called, resembles adhesive tape. It is about an inch wide
and is gummed on one side, It can be applied to any
surface, where it sticks tightly, 'yet can be pulled off
without leaving a trace. It comes in two colors: brown
and transparent. When used for striping, the parts of
the fuselage adjoining the stripe are covered with mask-
ing tape and then the stripe can be painted in with a few
strokes of the brush. The tape will insure the edges of
the stripe being smooth and regular. We have found
that the roll of scotch tape is a convenient addition to a
workshop.  Outside of its usual tasks, such as in striping
or in fastening drawing paper, it may be used in the
model itself. For example, we use it to seal the joint
between the halves of a demountable wing. Or, too, it
can be used to good advantage in making a snug joint
where the elevator joins the fuselage. The tape makes a
tight joint and yet is readily removable when it is neces-
sary to disassemble the mocdel.

FORMER NOTCHES

Question:  In building « fuselage of a model T have
difficulty in notching the foriners when the grain ruis
up and down. 17, D., Honolulu, Hawaii.

Answer: Small “rat-tail” files are available from hard-
ware stores for about thirty-five or forty cents. They
are a big convenience in notching balsa wood and for a
variety of other purposes where it is impossible to insert
a large file or a piece of sandpaper. But a good substi-
tute for such a file is to wrap sandpaper around the edge
of a piece of thin balsa and use it to make the notches
in balsa formers,

MICROFILM FORMULA

Question:  What is a good formuda for microfilne and
how is it applied to the balsa framework? B. M. UEE
Chicago, 1.

Answer: The formula for microfilm is: 1 ounce of
flexible collodion, 4/10 ounce of amyl acetate, 6/10 ounce
of model cement. Seven drops of castor oil are also
added to make the film flexible. This solution should be
kept in a light-tight bottle or can. The above formula
should be enough to cover about a half dozen models.

Covering with microfilm is considerably easier than
covering with tissue. Wet the wing spars and ribs with
saliva (run your tongue over the framework) and put
the wing frame on the sheet of microfilm. If the spars
have a tendency to come off the film, press them down
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we’ /] answer it in the interest

Replies

of readers everywhere.

by mail require return postage.

. L - . . .
with your fingers until they stick. Iet the wing dry for
about a half hour after applying the film.

LAUNCHING MODELS

Question:  What is the best way to launch a model
airplane? S, H., Terminal Island, Calif.

Answer: This may scem to be a minor detail of model
technique. But launching is ofttimes the deciding factor
in the flight of the model. Each model has peculiar char-
acteristics. For example, if a model climbs steeply in a
tight, right circle the most advantageous way of launch-
ing would be to point the nose upward and send the
model off with a steady shove, holding the wing in a
natural bank angle.

For a slow-flying model which shows no sharp circling
tendencies, the best way to launch the model would be
hold the model level, allow the propeller to turn a few
times and then give the model a gentle forward push,

The wind is a factor to be considered when launching
a model. Launch a tight-turning model so it begins its
circle into the wind and gains altitude before it begins its
treacherous downwind turn. Models which show o
sharp circling tendencies would best be launched directly
into the wind.

If you're troubled ahout your ability to launch a model
properly, allow it to take off by itself. IF it performs
badly, you can he assured that it is a bad adjustment
rather than an improper launching.

NEGATIVE THRUST

Ouestion:  Does negative thrust setting of the pro-
peller reduce the efficiency of the model by making it fly
at an increased angle of incidence? E. F., New Castle,
Penn.

Answer: The widespread use of negative thrust in
gas as well as rubber-powered models seems to indicate
its usefulness and its effectiveness as well. Negative
thrust is not essential for all models. But when it is
used, it is intended to réduce stalling during the flight
and consequently produce a flatter glide after the power
is cut out.

The diving tendency of the negative thrust would tend
to make the model fly faster and at a lower angle of
attack. Reduction in efficiency might result from the
decreased angle of attack and from the slight loss of
propeller thrust, since the propeller would he pulling
downward as well as forward, The apparent increased
angle of incidence of the wing would not influence the
efficiency of the model.

The advantages of negative thrust in smoothing out
the flight of the model seem to more than overbalance
its disadvantages. And it is doubtful if the decrease in
efficiency would be noticeable,
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The model proves by its stability that low
wings are not taboo.

1o | |The Speedster

9047 ON/IQKTT7
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1—;__ 5 : A snappy low wing with
t:?:T {(Eﬂ superlative performance.
' l

OW-WING MODELS are neglected by model
builders., The reason which is usually advanced
@ for the greater popularity of the high-wing type
is its better stability and greater ease in adjusting. But

N @ 1

@
ONM

we've seen too many good low-wing models to put much
faith in these claims for superiority for the high wing.
Probably ease of construction decides in favor of the
high-wing type more than anything else. It is rather
difficult to mount a wing on the bottom of the fuselage.
And once it is mounted, it cannot be conveniently moved
to balance the model. The high wing is an advantage
on this count.

However, the method of attaching the wing in this
model is not difficult. The one-piece wing is inserted
through the bottom of the fuselage. With this method
the incidence may be changed, but the wing itself can-
not be moved. All adjustments will have to be made
'Y\ by shortening the length of the motor stick and by
s changing the elevator setting. Tail-heaviness is the

x most likely cause of unbalance. Shortening the stick
= Rk an inch or two is a simple cure for this trouble, and it
&“\ O~ g will not materially reduce the duration of the motor.

s i Qi The motor stick is mounted in the fuselage, with the
\ ; y stick on top and the rubber hanging below. This

method allows slightly more freedom for the unwinding
. motor.
'r_ The wing is tapered—a feature which is more at-

) tractive from an artistic viewpoint than from the stand-

3
v
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point of construction. But the attractive appearance
makes the additional trouble worthwhile. The eleva-
tor is inserted through the rear of the fuselage in the
same way as the wing. Rubber bands are used in both
cases to attach to the fuselage.
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FUSELAGE
The fuselage is shown in the fully dimensioned
sketch, Use this when drawing up a full-size plan,
A side view is all that is necessary. The two side pan-
e 5y —— els are joined by merely cutting the cross braces to
the correct lengths and pinning the two halyes together
while the cement drics.
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The fuselage must be cut away to allow for inserting
the wing. Keep the longerons intact, but cut away the
upright braces. Strengthien this part of the fuselage
with picces of 3/30" sheet balsa. These pieces are shown
exact size in the drawing. The notch in the fuselage
should fit the wing snugly when it is in place.

The balsa elevator slot for the rear of the fuselage is
also shown full-size in the drawing. When cementing
these pieces of sheet balsa in position, fit them flush with
the side of the fuselage. Tt will facilitate covering the
model and improve the appearaice.

MOTOR STICK

The stick is hard balsa—34x3§x24”. Two views of
the nosing, which is cemented to the front of the stick,
are included in the drawing of full-size parts. But it
is more important to fit the nosing directly to your
model, as there is certain to be a slight variation from
these plans. The rear edges of the nosing are grooved
to fit inside the fuselage. It should be a tight, pluglike
fit, since it provides the fastening for the front of the
stick, The rear of the stick is supported by a notched
piece of balsa which is cemented inside the fuselage.

AIR TRAILS

The stick is secured by a wire clip, mounted on top of
the stick, which slides through the balsa support.

WING

Cutting different size ribs for a tapered wing is a tedi-
ous job. But it is made easier if you first cut ribs Nos.
4 and 14, Now cut the other ribs to shape, using these
ribs as patterns. This can best be done by pinning
pieces of #5" balsa together with No. 4 and No. 14 as
the end ribs. Carve all the others to shape in one aper-
ation. And at the same time cut the notches for the
spars, leading and trailing edges. Half ribs are used
between the main ribs to strengthen the wing and to
preserve the smooth covering over the top of the wing.
These ribs extend from the spar to the leading edge.

When assembling the wing, constantly check to make
sure that it is smoothly tapered. TFailure to cut one or
two correctly will destroy much of the attractive appear-
ance. You can eliminate this trouble by lining up the
ribs with a straight edge rested over the top of the
wing. The center section of the wing is flat and is the
same width as the fuselage at the point where the wing
is inserted. As construction progresses (Turn to page 70)
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Fuselage and propeller drawings
are to be found in back of book.

PR

SCALE Z<1
SPAN 354"
LENGTH 1"
WING AREA 13%°
WEIGHT 2.78
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Builder's Guide . .,

WITH INVERTED
RUDDER- TYPE

IS NOT SUITED TO
OUTDOOR WORK
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8-NEW PRACTICES APPLY THE ELLIPSE TO TAIL SHAPES \
AS HAS BEEN DONE WITH WINGS CURVED PARTS ARE CUT

—~_ FROM HEAVY SHEET BALSA, THE CROSS SECTION
= MATCHING THE RIB SECTION USED.

\

R S C-SHEET BALSA RUDDERS
TAPERED TAILS HAVE 0 S\ VAY BE GLUED 10 SIDE_—~

INDIVIDUALLYDRAWN
RIBS £

OF STIcK

D-5S0LID TAILS
IN TWO PIECES
SHOULD HAVE ATTACH-
MENT PINS

5

//é 4
OUTDOOR W R4
CONTEST TYPE i
HAS WINGLIKE STAB- ; ;
ILIZER-RUDDER HAS L2
SYMMETRICAL RIBS AND
USUALLYIS SET FOR

RIGHT TURN

F-GAS MODEL
> CONSTRUCTION :
HARD BALSA
N SPAR / :
SHEET BALSA COVERING
VERTICAL GRAINED

SHEET BETWEEN
CURVED SURFACES

G
SHEET BALSA
TAILS MAY BE
ATTACHED WITH
RUBBER BANDS
JOIN RUDDER TO STAB
WITH GLUED PAPER

H FLYING TYPE HAS SHEFT
BALSA OR BENT BAMBOO EDGES ff%ghﬁdégUM

LR P
1S
JOINT
J K CONTEST TYPE WITH
RUDDER AREA ABOVE
SHEET EDGING AND BELOW BODY /-

BALSA TRIMMING

PUNCHED METAL STRIP w0 AND P .

o — — L
FOR ADJUSTING GAS TAIL SECTIONS =—— LIFTING T,
0 REVERSE CAMBER AlL SET
MODEL STABILIZERS ”’i-PE 05 sf?rxcxs AT NEGATIVE ANGLE ON

= FOR FLAT GLIDE ' CONTEST TYPE
= w

M-saeTaica (GAS USUALLY) NRIB SECT] 0 SMALL FLYING SCALE IS

ON (OUTDOGR) USUALLY FLAT
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Basy RO.G.

A simple indoor model
with excellent duraiion.

By Lawrence N. Smithline

=

The Baby R. O. G. is interesting to beginner
and expert alike, both in building and in flying.

ANY A TIME the urge to build a ship

to play with has struck us model build-

ers, but the length of time required to .
build a big job discouraged the idea. Some-
times, perhaps, we may have had the urge to
fly a model, any model, but as we may not have
had one the sooner we could build one the
better we felt,

Building an R. O. G. will solve the problem.
A model of the type shown here can be com-
pletely built in 4 hours. It was designed for
low-ceiling flying and can turn in flights of up
to 2 minutes in a large-size room and up to 12

‘minutes in a contest version. Outstanding on

the model is the propeller, which makes it dif-
ferent from the ordinary “run-of-the-mill”
model, as its diameter is 10 inches (on a 14-
inch model) and has a pitch diameter ratio
of 1.2.

The blades are designed to run as close to
constant speed as possible, in order to cut down
the climb. Also different from general prac-
tice is the flat tail surface and the rudder on
top. Theoretically, this is better on a R. O. G.,
as the hoom is much more flexible than on a
larger ship and when the model stalls and falls
off on the side the rudder on the top tends to
twist the tail to an increased angle of “attack,
thus increasing the lift on the tail—which has
not stalled yet, it being at a lower angle of
attacle than the wing—and dive the model.

Let us now get down to the business of
building the model.

WING
The wing is of an elliptical shape. Tirst trace
the full-sized drawing of the wing on a piece of
cardboard such as are around shirts when they
come from the laundry. Cut it out and sand
and cement the edges. Then cut out two strips
from %" soft sheet balsa (Turnto page 63)
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Offer ttio Amaging Geonantes

- One -finished 5
flywheeol
mounted on
mofor with

every finished
motor,

12
Postpaid

teed. No oll,

4

AND WHAT AN AMAZING GUARANTEE IT IS!

We give you 10 days’ time to Inspect all parts and petually run the
motor, If at the end of that period you find any part defective we
shull be glad to replace it free of charge. Can anything be more fair?
Never before was such an open offer ever made, Here 14 the reason we
are able to offer this unusual puarantee. The G.H.Q., motor s
the result of years of exhaustive, seientific, agrodynamic research,
very motor i8 given a gruelling test and run bLefore shipped to
you, We have spared no expense in modern faetory production so
that we may be certain of one thing—that each motor is
uniform in every respect, Our tremendous autput (thou-
sands of motors have already been bhought) together with
the fact that we are one of the largest coneerns of its kind
in the model airplane field, is vour assurance that each G.I1.OQ. motor con-
forms to its high standard of performance, That Is why we ate able to offer
this broad unconditional guarantee.

G. H. Q. MOTOR GIVES YOU LONG WEAR

It 1s the modern miniature motor designed cxactly as prisent day real motors that has broken records for amazing performance.  And look

at the reason! In many cases we could Lave saved considerable monoy

life-time high-speed hronze connecting rod—and the crank shaft 5

a thickness of only 3747, Then, too, G.H.Q. has one of the lurgest crank-shafts of any motor—as well as the fool-proof long 1ife timer.

THE PRICE IS SO LOW —WE CAN'T SELL TO DEALERS

The G.ILQ, Motor Is priced especially low s0 that you may deal direet with our factory. Even though dealers have nsked: to handle this product,

we have not heen able to pive them o special dealer’s prlee. This famous motor, com-

plete, entirely assembled on stand, tested and run Leforn shipment, performance guar
or batteries included. Postpald for only $19.50. Free— $12 50

ong finfshed fly-whiel mounted on motor with every finlshed motor, . ..eess »

¥ nuslug Inforlor parts.  Examine each port closely. Look af the
thiek as compared to other motors selling at twies the price having

STANDARD WARRANTY

HWe warrant each new GILO. gaso-
lne epgine munuinetured By s, 1o be
freo  from  defeels in materinl snd

gas, batteries, or propeller included,
Postpaid for only, cudiihoen 2

G. H. Q. GAS KITS

Here is your opportunity to obtain a kit of this famous motor.
Assemble it easily yourself and save money. Everything is in the

liability in
pasaline engir
...... T saan g

b Lasd nir
TV, any part or parts
thor 1, within ten (10)
days altor d ¢ of such molor 1o
the original rehasery Lo returned 1o
us with transportatl oh ]‘.m-
pald, and which our examination shall
diselbse to our satisfaction, v
boen thus defective: this

nrranty

o inclading plug, cofl, condenser, tanls, ignition wire, cylinder, piston, | | seae ety BT ST0F SHG mndtir 8
connecting rod, timer, crank-shaft, all screws, nuts, bolts, etc, o oil, P St STy GUE ATt ana Ses el chee BEam nor authors

iection with the sale of our’ GLELGQ.

G.H.Q. SCORES AGAIN!

With this reprint of an editorial from April issue)
of Modern Mechanix

Gasoline powered airplane models are finding great
favor with aviation fans and a $3 prize was awnrded to
Francis Kosanda, of Hopkins, Minn., fml- {m; interesting

- 5 etter:

Francis IKosanda, of
Hopkins, Minn.,
holds gasoline pow-
ered model he and
Robert Appar con-
structed. On its in-
itial flight, the 9-foot
model flew out of
sight but was recov-
ered again,

Hopkins, Minn.
Dear Editor:

Enclosed is a photo of a gas powered model airplane built by
Robert Apoar, of Minneapalis, and myseif. It is of original design
and powered with a G.H.Q. motor,

The model weighs five and ene-half pounds, has a wing span of
nine feet, and an aspect ratio of 8-1. On a test flight the model
went out of sight after ten minutes, but was later recovered from
a tree overhanging the Mississippi River.

Your articles on gas engines, gas models, and model airplanes
are cxcellent, Francis Kosanda.
Judging from the report, the gas model must be an excellent elotd

chaser and we are glad it was recovered without serious damage.

FLASHI If you are interested in special con-

® test and speed work, write us (enclose
dc postage) for folder giving details on “souping” up and
lightening your G.H.Q. engine.

Send 10¢ for illustrated entnlog of gasoline motors, zasoline
planes, gasoline accessories and parts.
We have a complete line of Kits from, . 'IOC to $'|.00

‘? The G.IN.Q. Sportster kit especlally designed

for GLHLQ. Gasoline Motor but miag be used
for any other motor of like weight and pOWer,
Duilt aeconding to selontifie aero-dynamio prine-
elples—IHns made hundreds of suecessfil Qights
without crackup—Marvelots glider , , . And
whiat & elimber!

A eomplete kit of ol parts including 3500
e

plan, all wood, wiro, whiels, metal
nd 41l other parts, Postpald for only

ft. Flying Scale Medels $4 o

E
INSURANCE

1/3 size of real planes! e

L]

at formers and cury aarts cluarly
These are the giant models S printed on best grade Halsa l‘.ﬁlnze bottiea
that have amazed the model g P e R O e B
builders of America. Imag- it 37 Whoels, Wire, Balsa strips cut

ine strong outdoor flyers that i Foqf 1.;4:‘15'5{\1-' -(":e)?n‘,' k«hl#“ﬁ:mrm?'ﬂﬂ?l
are actually one-third the size of Rk ulr.nhfrhl:‘l_; and Ingignios,
passenger carrying planes—a 810 ¢ Vi WG

value for only $1.00. Eyerything is in
the kit including ali liquids—nothing elsoe
to buy!

5 ff. Monocoupe, alse 5 ft. Heath
Parasol and 5 ft. Stinson Reliant.

G. H. Q. MODEL AIRPLANE CO. &} Fastlisth Strect
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MOTOR CO.
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13 KNOCKOUT BLOWS =t
Hy the world‘a foromeat Delica Jh 3 Instrustor, Get Your Maad
S SonaEnsEN, 330 Seattie,

| to the maldt. ‘lls{)‘
side of the inner surface with sheet alu-

-—WURLD WAR RELICS S’*’7”5

Vickers Airernft Machine
Den, coet Gov't, about 3700
!“h—'. no parts missing; welg
.» Check or Draft  for
‘-I deposit on. C.0.D, Orders.
Afarlin Afreraft Guns ruuhml 1LnE
same price.  Write for Caftalog on
Bags & Camping Equipment,
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Build this New C-D
BRISTOL FIGHTER

After repented
requests for over

‘ N five yoears
“{,_ that we
priv (| o ign A4

Jmodel of
this famons
war-time fight-
for C-I fans, Span 19%
m wings and
tail, cream fuselage, silver nose nnd most ef-
fectively trimmed with red and white, Com-
plete kit (exeept no liquids included) postiree

only 95c

(Foregin shipments 10c cxtra)

Send at once for hig 64-page catalog

and Large Supplement

rvml\
Beautitully colorved cre

er it is now
inches.

Hundreds of AModel Rallronds, Ships, Alrplanes, Goes
and Steam Engines, llwllu. { , Supplies, Accossories,
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hollowed as indicated, the whole be-
ing cemented together again when the
operation has been completed.

The attachment lugs are detailed on
the plan and holt to the front, plywood
bulkhead. Each is cemented to the in-
side of the cowl.

The cowl is silked in the same man-
ner as the fuselage. However, after the
walls have 'h({'n thinned down to ap-
proximately 14”7 to 147, silk is applied
Cover the exhaust

minium to serve as a fire wall,
The hooded portion is attached \\‘Lth
a silk hinge.

MATERIALS
4 V4x8x86” medium sheet balsa
1 6x18” 14" birch or poplar plywood
1 1,{:1‘(;)‘{0()" hard sheet balsa
316" sq. x67 spruce strip
8 14 sq. x36” hard strip balsa

AIR TRAILS

LAx1hx607 hard strip balsa

Lixlox36” spruce

TAxVex86” bass

347 diameter dowel

12/ alumininm tubing 147

diameter

14 diameler dowel

157 diameter dowel

1 5x6x8” soft balsa block

114 yds. model airplane silk

Cement and clear dope as required

2 lengths 14”7 steel wire

1 length % = ” steel wire

LT 4‘1;-_» diameter air
substitute

6 #/,." diameter machine bolts

serap strip brass

1 toggle switch

1 V4x%4x60” hard-wood jig stick

I ]

-

—

mside

wheels or

1ix146” soft balsa as required for
planking

T0 BE CONCLUDED NEXT AIONTH.

SOARING AND CLIDING

(Continwed fram page 10)

eights. over the hill or ridge, so as to
remain within the area of rising air cur-
vents. e may be carried upward for
a thousand or more feet if the current
is strong enough.

He has good altitude from the slope
wind, and he can now glide in any di-
rection for some time. He looks around
for a likely spot: a bare, sun-baked field,
the roofs of a town, or any other place
that reflects the sun's heal may create
a rising column of heated air. Selecting
such a place, he coasts straight for it
keeping an eye on his rate-of-climb indi-
cator and a ready hand on the control
stick in the meanwhile, for he may run
into an unexpected thermal on the way.
Thermals, big and little, often turn up
unexpecledly, or fail to develop where
they should, Arriving over the selected
spot, he feels a lift and throws his craft
into a cirele, Although he is spiraling
downward to remain inside the favorable
area and keep flying speed, the thermal
may raise him several thousand feet be-
fore it loses effect.

With plenty of altitude once more,
he may look for a eumulus clond. He
heads for one, sacrificing much height
to get there. but beneath it is the ris-
ing current that these clouds indicate.
Cireling again, he is carvied up and into
the cloud until his altimeter shows a
very satisfactory figure. If he is in a
record-breaking frame of mind, he may
look for other clouds, for the long cross-
country trips are usually made by

“clond-hopping.”

Glaneing around the hurl;uu. he sees
a chance to try the fourth type of soar-
ing. A storm is approaching: he knows
that the cold air. as it advances like
a flat wedge along the ground, is push-

ing the warmer air upward and back-
ward, Tt is possible to ride that aseend-
ing current—if one keeps safely ahead of
the turbulent area—and advance in a
st n;,ht line with the storm. But “cold-
front” soaring is not to our pilot’s taste;
he sticks his nose down a little more
and, with the help of one or two small
slope currents, he reaches home and
lands at the same spot from which he
took off.

How did the pilof obtain his skill, his
air knowledge—and his glider?

He is probably a member of a glid-
ing club and the glider is probably
shared by the club members, several of
whom launched him on the flight. TIf
he has been gliding for more than a few
vears, it is likely that he got his first
training in a primary glider, progressing
then to what is known as a secondary
or utility glider, and finally to the big,
slim-winged soarer or sailplane.

The primary glider is simple, cheap
and rugged, all of which has made
popular abroad and earned it some fame
in this country. It is hardly more than
a plain wing and a tail group joined by
an open framework, which also serves as
landing skid and provides a saddle for
the pilot. Tt ean he built or assembled
at home. Being easily repaired, it is a
handy craft for its usual purpose: be-
sinners’ instruction.

The . beginner receives preliminary ad-
vice from the instructor; he is then
strapped into the seat and gently
launched on a smooth slope, so that he
coasts safely a few feet above the ground
until he slides to a landing at the bet-
tom. As he progresses he makes longer
and higher hops, is catapulted from a
level surface, then tries mild turns. The
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primary glider held its own in the in-
struction field until auto-tow launching
developed the use of the utility type for
primary training.

The utility glider is what its name im-
plies: an all-around useful ship, suitable
for both instruction and soaring. The
wing has a greater span than the pri-
mary: the open framework is replaced
by a faired fuselage; a partially inclosed
cockpit accommodates the pilot; and in
addition to a skid-type belly, it often
has a single landing wheel inset, equipped
with a brake. Generally, for strength,
streamlined struts help support the
wing. The utility type is not too diffi-
cult for home construction. As a trainer,
it is auto-towed on level ground at just
below flying speed, - while the student
uses the eontrols to maintain balance on
the skid or central wheel. The instrue-
tor, riding in the auto, watches and eriti-
cizes his efforts.

Later a little speed is added and the
student “flies” a few feet high. As his
confidence increases he is given faster
pulls and eventually turned loose, For
soaring, the utility performs very eredit-
ahly.
most popular type of glider.

The sailplane is the acme of glider
development. It is usually of cantilever
or strutless construction, streamlined

and polished to cut air resistance to the
minimum. In a covered cockpit, only
. the transparent head inclosure projects
Because of its

above the hull surface.

Above: Otto

Lilienthal and

hang glider
of 1891.

perfected design, great span and high
aspect ratio, providing a shallow gliding
angle and low sinking speeds, the sail-
plane is the glider that sets the records.
It is too delicate a job for home build-
ing, and is left to experienced manufac-
turers.

Gliders, like all other aireraft, are sub-
ject to licensing by the government, Ev-
ery one flown must bear an identifica-
tion number, but to earn the preceding
letter “G” (corresponding to the “C” on
a commercial airplane), which means

received!
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many builders, dealers and

Wholesale Prices for Retaii Buyers

TAKE ADVANTAGE

a model nirplane supply house that keeps
All materials are of highest guality!
clubs deal with SKYWAY!
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of this speeial FREE offer now!
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Experience

Every order is shipped same day

Prove this to yourself!

Dealers!
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Send for prices.
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As might be expected, it is the

Above: Launching the Wrigi;f
Glider at Kitty Hawk in 1902.

ORDERS
OF ¢I22 OR
MORE

add 10c extra,

i]) ALK

F“

1‘ .

BrCiERs .. de
Doz ooisis id0s 12316 ... ...,

ORDERS 75¢ or under |5¢ postage.
Canada: add |5 extra on orders under $1.00,
CASH OR MONEY DRDER—NO STAMPS—NO C.0.D.'s.

Ys flat 20 ft. 5S¢ Bushings, doz. 3¢

Postage prepaid on orders over 75e.  Wast of Missizsippi
On orders over $1.00 add 5%,

383 Seventh Ave.
Dept. B,
Bropklyn, N. Y.

that it is fully licensed for hired instruc-
tion and flight, it must meet the air-
worthiness standards of design and con-
struction set up for the government's
approved-type certificate. These are
reasonable standards and should be fol-
lowed, ,

Pilots of gliders are also licensed—
and here is where any one may become
@ real licensed airman, even if he can’t
qualify for other forms of flisht. Four-
teen years is the average minimum safe
age. A gliderstudent permit is
granted on request—no physical or
written examination, no fee—enti-
tling the student to selo-licensed
gliders under a licensed pilot’s gdirec-
tion. You can get your first regular
license—non-commercial glider pilot
—at fourieen years of age, which

Below: The Mont-
gomery glider
launched from

hot-air balloon in
1905.

iy ———
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is two to four yemrs earlier than you
could apply for an airplane license. With
this you are a pilot, entitled to solo any
glider anywhere. The only requirement
is a test of three or more glides, with
moderate banks and precision landings,
There are still no physical or written ex-
aminations, no flight time, no cost,

At eighteen you become eligible for
commercial glider pilot, which permits
you to instruct others in licensed craft.
Besides the noncommercial test flights,
you must perform 360° turns, and pass
the simplest of the airplane pilots’ physi-
cal examinations—that given for stu-
dent, amateur and private pilots—for
which the physician’s fee is ten dollars.
There is no written examination, For
any license, when under twenty-one, you
must present parents’ or guardian’s con-
sent.

You have now achieved all govern-
ment glider-pilot ranks, but there are
others which you may add to your lau-
rels. The world regulations body, the
Fédération Aeronautique Internationale.
issues through the National Aeronautic
Association several glider-pilot awards.
The first is the “A” license, whose owner
wears a pin with a white gull on a blue
background, and the second is the “B”
license, marked by a pin with two gulls.
Flight requirements are about the same
as for our two government grades, which,
in fact, are accepted by the N, A, A. as
fulfilling the tests. The “C” license—
three gulls—is won with a soaring flight
of at least five minutes. The “Silver
C.” the most distinguished of all—three
gulls inclosed in an olive wreath—ealls
for a flight of five hours’ duration, three
thousand two hundred and cighty feet
altitude, and thirty-one miles distance.
Only eight Americans now hold this rat-
ing.

Now some facts and figures about
your chances of soaring and gliding.

Bricfly they're good, and you'll have
the added reward of knowing that you're
helping to build the American gliding
movement,

You'll need membership clubs. Glid-
ing is not a one-man affair, as airplane
flying may be. Launching methods, if
nothing else, make gliding a group ac-



A soarer, or sailplane, is the type capable of extended durations.

tivity. But even if 2 one-man launching
device is invented, clubs will still be de-
sirable. Besides erystallizing and spread-
ing gliding sentiment, they form a means
of lessening costs, exchanging the vari-
ons kinds of talent needed in caring for

i i e il

and flying a glider, and of providing a
lot of good comradeship. Instead of re-
duecing individual air time, a club in-
creases it by getting each member up
oftener than he could arvange if he tried
it alone.

AIR TRAILS

There are many gliding clubs in this
country. If you know of one in your
locality, perhaps you can join. If there
is no club near you, you can form one.
You don’t need many members; half a
dozen may be enough to start with.
You'll find it helpful in more ways than
one to base your club on some other
organization, such as a high school or
church; from it you can secure new
members, a common meeting place, and
so forth, If the Teaneck, N. J., high
school can buy a two-place Aeronca air-
plane and train air-minded students on
it, certainly hundreds of other high
schools throughout the country can give
moral, if not material; support to glider
clubs.

FRITZ FLIES THE MAIL

permitting the use of short pylon-type

connections between the wings and
floats. The wing roots are faired into

the fuselage at the points normal in
low-wing monoplane practice, Instead
of springing straight out on a level plane,
however, each wing root drops diagonally
outward at a sharp angle to a point well
below the belly of the fuselage. At this
point the inhoard engine is mounted in
the leading edge with a pontoon-support-
ing pylon beneath it. The outer wing
panel is attached just beyond the engine
mount and the wing structure rises again
at a sharp dihedral angle. The arrange-
ment is somewhat similar to that used
on:the Bellanea “Aireruiser.” Bellanea,
however, has confined the trick to his
wing-supporting members, whereas the
Germans have adopted it to the wing
itself.

The Ha.189 is powered with four
Junkers “Jumo” 205 Diesel engines de-
veloping 600 h.p. each. These remark-
able engines burn crude oil and are “true
Diesels” of the opposed-piston, compres-
sion-ignition type. Used in many of
Germany’s civil and military planes, the
“Jumo” boasls several advantages over
the conventional gas engine: The fire
risk is eliminated—crude oil will not
burn at normal temperatures—and elec-
trical ignition is eliminated—with a con-
sequent gain in radio reception. The
fuel is cheap and, pound for pound, it
carries the plane about one third far-
ther than pasoline.

The only objection to the Diesel lies
in its relatively greater weight. Careful
design, however, has hrought the weight
ratio of the “Jumo” 205 down below two

(Continued from page 21)

pounds per horse power, a figure which
compares very favorably with present
gas models. The engines are liquid-
cooled through radiators inclosed in the
Front openings are pro-
vided with air-control shutters operated

pontoon pylon.

1. Air scoop.

Inboard motor nacelle.

Shuttered radiator.

Pylon-mounted pontoon.

2.
3.
4. Air vent.
5;
6. Inclined center panel.
75

Qutboard nacelle.

by the pilot. Heated air is exhausted
through streamlined vents in the sides
of the pylons. The twin pontoons are
of the single-step Ltype, constructed en-
tirely of metal, and are divided inter-
nally into Lwelve air-tight compartments.

The fuselage is beautifully streamlined
in a long, slender cigar shape. The in-

closed pilot house is placed well in ad-
vance of the leading edge of the wing
and contains every facilily for overseas
flying. To the rear of the pilots’ seats
is a radio-mavigation compartment
lighted by large portholes on either side.
A wvertical mast directly above it car-
ries the Pilot tube and main radio an-
tenna. A directional “loop antenna® is
also provided. Four heavy-duty lifting
eyelets are attached to the main frames
of the fuselage to facilitate hoisting the
plane aboard the catapult ship.

Along with the rest of the plane, the tail
surfaces of the Ha.139 are also unusual
in desien. The stabilizer is mounted on
a pylon projecting above the stern of
the fuselage and is externally braced on
either side by a pair of inclined struts.
The twin vertical surfaces combine to
form perfect circles bearing the Swastica
insignia found on all aircraft of the third
Reich. Both rudders, as well as the one-
piece elevator, are provided with trim-
ming tabs.

The Ha.139 has a span of 88.56 feet,
is 63.96 feet long and measures 17.05
feet from top to hottom. She has a wing
area of 1259.95 square feet, and her total
horse power, 2400, pulls her along at a
maximum speed of 186.83 miles per hour.
Cruising at 155.2, the big girl is capahle
of 8105 miles of flight carrying a full
load. .

The Hamburger outfit has produced
quite a sandwich. Their new baby com-
bines originality with eclean design. She
is fast, economical, and able. As long as
German aircraft engineers are able to
turn out ships like the Ha.139, Germany
has no need to fear foreign competition.
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FLASH! MEGOW BRINGS OUT
SENSATIONAL NEW GAS-POWERED

Fellows! We have it now! You
want to build a gas-powered model
that will perform with the best of
them . . . a beauty to look at, and
yet easy to build. You don’t need
to work for weeks, experimenting,
you just follow our large clear,
full-sizé plans . . . and use any
model airplane engine you prefer.
It challenges the world with a new
low price . . . and airwheels are
included!

Easy to carry in an automobile,
wings easily removed and landing
gear folds back. Wheels well for-
ward of propellers for safe landings
and to protect propeller. Fail-
proof landing gear absorbs hard
shocks. Rudder adjustable, stabil-
izer semi-adjustable, motor easily
removed.

324" Wheels.
size plans 28" x 347,

$ 95 EQUIPPED WIH 3%"
4 SPECIAL WHEELS

30c extra 1-5h.p. Brown Jr. Motor, $21.50

Fail-proof landing gear. Two full-
Cutout propeller blank. Extra

hard Balsa wood. Special steel wire, sheet aluminum

for cowl, bamboo
Wing-span, 5 ft, 77,

TR Two

Megow
Models

JRETa——

The “BOUNTY”
One of a long line of model kits
of beautiful, romantic and historic
ships, accurate, colorful, appeal-
ing. The “Bounty” kit contains
all necessary material to build a
complete and authentic model of
this ship so famed in story and
motion pictures.

78" scale model... .. . $1.00
postage extra, 15¢

Smaller size . ... .. 25¢

FOKKER DVIL.

Wonderful
15" Secale

Outstanding

paper, cement, etc.

Chord, 914"
Length 47",

AERONCA. A new %-inch seale flying  STINSON RELIANT. Top-hatter of

model—wonderful  to bulld,  Aluminum u'“' "';--ir\rlh Isrnh-lll,\'iim: err‘ljt.'lﬁ. .\:u\'-
deag ring, shaped wheels, complets supply  BUe controls, aluminum deag, Hdng

¥ Shape noly, min, € ‘Lo
of materfal and Uauldd.......eeses,..508 haped wheels, A1 Insignia,  Complete

e e 1

Postage, 13z extra Hostage, 10c extra,

A

...and here
are two
from the
Megow
Z5c line

Ger-

CAUDRON RACER.

The winning sen-

ostage extr, 0 miun wir-plane.  Bullt (o ecale from satlon of  the Thompson Trophy  race,
p ge & 410c orlglngl plans.  Grest favoclte with flown by the fomous Prench flier, De-
fighting plang modol buflders,. ... 256 oyal, - Camplelt. cve it iannsnenrs 258

Postage, 100 extru, Plis 10c postage.

MODEL BUILDERS:

It's a business-getter . . . a money-maker,

MEGOW’S

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

' Chicago Office and Warechouse:
627 Lake Street, Chicago

Mail this Coupon for big 24-page Catalog!
DEALERS: Write for our new local contest plan.

=
MEGOW'S, Dept. AT, Howard and Oxford Streets :
Philadelphia, Pa. |
I am enclosing Se in postage for latest 24-page catalog 1
of Megow Airplune and Boat Models, 1
|

o100 (U I TR e Wiy, SRR Ser i PRl ST
|
L1 R R N e e A I
I
ity ¢ State, .. :
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BRITISH WARBIRD

Now apply cement to every joint. When
dry, cut the sections out of the ribs
where the flap and aileron spars are fo
be located and then cement them in
place. It is easier to add the controls
this way and insures a better line-up
on completion. If the movable controls
are not desired, they can be omitted.

TAIL SURFACES

The stabilizer halves are built up in
the same manner as the wing frames.
The fin and rudder assembly, however,
is different, The leading edges of the
fin and rudder are 1/ sheet and can
be assembled by holding in the hands,
unless the serap balsa clamps referred to
last month are used. The lightweight
tail assembly eliminates the use of
weight in the nose.

LANDING GEAR AND STRUTS

Cut the 347 cores out large enough
for the wheels and cement 15" sheet
sides to them. Then cement ¥/;;x1”
streamline struts to them to match the
angle on the front-view drawing. After
the cement is thoroughly dry, carve and
sand to the required streamline shape,
then cement to the fuselage where the
14 square supports are, with reference
to the drawings. Push pins through
from the inside of the fuselage into the
I. g. struts as permanent parts. Cover
the “light” hollows with celluloid.

(Continited from page 48)
PROPELLERS

The scale propeller enhances the mod-
el’s appearance when it is not being used
for flying.

The flying propeller has been designed
as a three-blader for this model. Carve
three helical pitch blades similar to the
way a two-blader blade is carved. Ce-
ment them together heayily with' sev-
eral coats of cement. Install the prop
shaft and plug and then cement the
spinuer on,

COMPLETING THE MODEL

Use one sheet of white tissue for cov-
ering. The wing frames can be covered
with one pattern on each side. Cover
all the remaining portions. But when
covering the fuselage, apply to“one sec-
tion at a time.

Cement the wings to the wing support
in the position shown on the side view
of the drawing and block the tips up 17
until the “V? struts can be fitted and
cemented. Cement the tail surfaces on,
and then the tail wheel assembly. Place
bushings in the wheels and install the
wheels in the pants. Cement the cowl
on firmly.

When all of the parts have dried,
spray the tissue with water. When dry,
give the whole model a coal of silver
dope, except the lights and wheels, of
course. Now cover the inclosure frames

with this sheet celluloid, not cellophane,
and add as much of the detail as you
wish.

FLYING THE MODEL

The design of this model, thanks to the
Westland follks, makes it a natural flier.
Run your first tests in tall grass to de-
termine the necessary adjustments. The
power for the model varies from 4 to 6
strands of 14" flat rubber. Happy land-
ings!

LIST OF MATERIALS

BLOCKS

3 34x1x334” § 35xlhxelh”

SHEETS STRIPS
1 35x2x10” 1 8/ 8q.x18"
13 9 14 5. x18”
Q- 6 1l sq. x18”
4 2 JLxd/ x18"
2 4 '(T.;Xl'g'.\'lgﬂ

1 17 sq. 005 sheet aluminum
3 cleaned film negatives
1 oz. cement

1 oz. silver dope

1 oz. banana liquid

47 12 music wire

67 soft wire

66” 1" flat rubber

1 pr. 1357 wheels

check this center-section width to make
sure it has not been changed by adding
the dihedral to the wing.

TAIL SURFACES

The slight variation in area between

THE SPEEBSTER

(Continwed from page 56)

the half elevator and the rudder is shown
by the dotted lines on the drawing. The
construction is identical and the same
size ribs are used. When putting the

1.7 hamboo outline on the tail sur-

p e S
THT0

FUSELAGE CONSTRUCTION

FIRST MAKE TWO SIDE PANELS
THEN JOIN WITH CROS5S-BRACES

REFERENCE
LiNE

STRENGTHEN i
WTH BAESA % a
TRIANGLES =g

IND CUTSIDE
EDGE OF LONGERON

3 3¢, LONGERONS & BRACES
o SHEET BALSA
INSERT WING

faces, pin the balsa framework to a flat
surface. This precaution is worthwhile
throughout the entire construction, sinee
it is necessary to keep the tail surfaces
free from warps. And this is especially
difficult when it is necessary to keep the
construction light in weight. Diagonal
bracing is added to further strengthen
the surfaces, The rudder is cemented
to the top of the fuselage and the eleya-
tor is inserted through the fuselage in
the slot which has been provided by the
balsa elevator slots.

PROPELLER

Seleet medium balsa for the propeller.
This is advisable if youre a beginner
and still troubled by propeller carving.
Don't bother to thin out the blades.
AMake them at least 147 at the tips and
taper to about 14" at the hub. This
decreases the efficiencysto a slight extent,
but it makes the propeller considerably
more durable, not to mention less work
in carving.

The free-wheeling catch is a piece of
wire bent at right angle and inserted
into the propeller. The propeller shaft
slips under this wire prong and turns the
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propeller, But when the rubber is un-
wound, the propeller revolves free of the
shaft—the wire prong slipping under the
shaft as the propeller turns.

COVERING

Cover all the parts of the model be-
fore assembling. The grain of the tissue
runs lengthwise. The tissue shows con-
siderably more strength and is less likely
to. rip—especially over the top of the
wing. Apply thoroughly at least one
coat of banana oil to the framework he-
fore applying the tissue. Not only does
this make covering easier, but water
proofs the balsa against the water swhich
is later sprayed on the tissue to shrink
it. Keep the wing and tail surfaces on
a flat surface while covering them, and
be sure to pin them to the surface to
prevent warping after doping.

that proves to be a pleasant departure
from the more conventional types of
models. The low-pitch propeller spins
rapidly throughout the flight, giving it a
nice climb. 14 strands of 14” rubber
are used to turn it. The climb ties in
nicely with a good glide, to give a pleas-
ing flight only low wings ecan provide.

WEIGHTS
T S e
Propeller, stick and rubber. 1.50
Fuselage complete with
landing gear and rudder,
Elevator ....0..,

48 ounces

(3

70 €
‘I 5 &

Total, ready to fly... 2.78 ounces
MATERIAL
(balsa unless otherwise stated)
Wing

as" medium grade for ribs

3 FROPELLER

i

@f{r
4 +

\ 1T
Y
A
élj sl

CUT AWAY SHADED- PoRrions

FREE WHEELING CATCH

SECTION THROUGH PROP & STICAK

HASHER
90" BEND

FLYING

Shorten the length of the motor stick
until the model balances at the spar of
the wing. The slot for the wing in the
fuselage is large enough to permit chang-
ing the incidence, This can be done by
merely inserting small blocks of balsa
between. the wing and the fusclage. A
good setting of the wing is to have the
flat undersurface parallél to the line of
the rubber motor. All adjustments for
flying should be made by raising or low-
ering the elevator. Once your model is
adjusted for a good glide there should
be no further trouble in getiing a good
flight,

The model requires no negative thrust
to keep it from stalling under full power.
As is typical of most low-wing models,
it showed excellent power-on, power-ofl
characteristics. That is, the flight was
steady and smooth, whether climbing or
gliding. The center of resistance and
center of gravity hoth fall near the
thrust line, giving the model this desir-
able characteristic, And this is a qual-
ity that few high-wing models are able
to claim,

The model was not intended as a
duration ship, but rather as a sport
model. It is an interesting little ship

#40x74x28” for trailing edge

3/ 50x*/ 40x887 for leading edge
2 pes. 15x%4x85%%" for spars
Bamboo for tips

Tail Surfaces

w5 medium grade for ribs
3 pes. {5x8/4x15" for spars

2 pes. :x16x12” for auxiliary braces
exis” bamboo for outline

Fuselage -

10° pes. 3/50x%/,.x98Y,” for longerons
and bracing

#/3a" sheet balsa for wing and elevator
slots

1 serap block of balsa for rear tip

Bamboo for landing gear

Medium wire for axles and tail skid

1 pr. 124" wheels

axdix24” hard-grade motor stick

1 nose block 114x1x214”

Propeller and Additional ltems

1 15x1x14” medium-grade block

28 feet of 14~ flat rubber

G washers, medium wire for shaft and
rear hook

Cement, dope. banana oil and tissue,

——G. 8. L.
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ANNUAL LIGHT

PLANE SURVEY

Features the July Issue.
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Build your
next Model 100%

Siters

Bulld better models—don't waste vour
time and money on klts that esnnol be
built into finished models. Plek your
next model from tl beautiful, *‘Super Deotail™ Guar-
anteed Plying Planes, all in exact seale with coekpit
operated controls, designed by flying men.  Invist your
money. in one of these models aod you'll gel rull valuo
In pleasure and ying thrills:—

b ¥ oo Pl k :
Wingspan 214
BOEING P-26-A ot
In., weight 2% oz, Scale % In.; beaotifully eolored
olive dmab and yellow. Complete |
CURTISS GOSHAWK —Wingspan 20% in., length 16%
in., welght 3% oz, exact ¥ In. scale. Conted with new
IDEAL high lustre finigh, with silver, vellow, red, and
black coloring.  Kit complete, postpald £2.00
RYAN ST—Wingspan 2214 |n,, Length 18% In., Welght
234 oz, Scale % InS; wih dual control system aperated
In pither cockpit; sdjustable wing flaps;: and plans for
making an cengine with evlinders, earburetor,  spark
plugs, ‘eto;  Complete FAL. oo ovs canaasass sas iy
STINSON RELIANT—Wingspan 32 5/16 in., Length
21% in,, Welght 834 oz., Scale % In, Complete Kit..52.50
MARTIN BOMBER—Wingspan 35 in., Length 23% 4n.,
Weight 4% ox., Scale exact, Complete Kit,,......$3.30
Kits Postpaid East of Denver
West of Daeaver. 250 extra for Postage

Build 24 in. Model Ships

Complete Kits

$2 Plus 150
Postage
EACH

PR TR |

Clipper Ships SOVEREIGN

CUTTY SARK of the SEAS
Construction Kits contain Carved Wood Hulls: Trinted
Balsa Decks; Lifeboats, Ancliors, Bitts, Wheel (all Cast
Metal) Chains, Masts, Spars, Higging, Coment, Colored

and

Laequer, Full Size Plans and In- Plus 15¢
strugtlons—Your  choice of  elther Postaga
Madel, Complete Kit........ CCF E

Send for Catalog Model Sjiips, Fittings, Materials—ite
IDEAL AEROPLANE & SUPPLY COMPANY. fnc.
28 West 10th Street  : New York, N, Y.

ONLY BENJAMIN HAS THE GENUINE SAFE
COMPRESSED

AIR PISTOL

m:lzmﬁlm»ximum Velocity—Safe. Single
0 Holt Action-Hammer alr
er—Safoty—cal. 157 or £2 or HE Priee £7.50, Haol-
ster 5175, Aleo 177 and 21 Single Shot Air Tl $7.50
Single Shot BE Adr Rifle $5,00—55 Shot BE Ropeater Afr N
Riflo $7.60=-at Dealer or- Direot—No license mxlulr- — & =
SAFE. Tho Only Genuiny Compressed Air Pistols & Rilles On
L Lo Full Details—Targets—Frec -Write Today for Intro.
ucto: er,
BENJAMIN AIR RIFLE CO., 641 N. B'way, St. Louls, Mo., U.5.A.

Imported

CORONATION
AND

WORLD WAR SOUVENIRS

Glasses, plagues, seorfs, hankles, spoons, ele, King Fd-
ward  VELL farewell (actusl velte) “Waman I Love™
message phonograph record £2,00 postpaid.
List for {lc stamp on request
MARVIN A. NORTHROP AEROPLANE CO.
Minneapolis, Minnesota

LOCKHEED P23A NAVY FIGHTE_R

Send S5c¢ coin
for illustrated
catalog show-
ing other
models, gas
motors, ete.

327 Span; Length, 227; Weight, 3% oz. 'This 15 & com-
Set containg ull paris

bination land and seaplane ol g ull
printed on balsa, silver palnot, glue, turned 3% motor

front, large scale drawing and all Bet, Post-

pald, $2.05,
MINIATURE AIRCRAFT CO.
83 Low Terrace, New Brighton, New York

parts,
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UNDER THE MIDNICHT SUN

“Say,” he said, “I could take it out
with my legs and hands tied. I 2

“All right!” Bill said. “Wrap it
around you!”

Sundy was on his feet in an instant,
his freckled face glowing with anticipa-
tion. In another minute he was in the
cockpit of the little fighter that had
been literally built around him and was
fastening his safety belt.

Bill* throttled his engines as Sandy
waved a hand at him and signaled to
Miles to throw the swiich that would
bring the powerful suspension gear into
play.

As Miles threw the switch, the floor
of the transport divided into two seg-
ments and swung downward. Then,
the telescoping crane supporting the tiny
fighter moved slowly downward and the
Baglet slid through the opening’ in the
fuselage.

When the little plane was about
twenty-five feet helow the undercarriage
of the carrier Sandy turned a crank that
operated a high-speed worm manipulat-
ing the folding wings. There was a me-
tallic click as the locking lugs turned:
then the wings began to turn on their
hinges. Another elick and the gull-Lype
wings were locked in flying position.

Bill's hand was wrapped around the
control wheel of the heavy transport
like a steel band. His forehead and hody
were covered with cold, clammy per-
spiration, He wondered for a moment
why he had ordered the kid out for a
night test. The thought that something
might go wrong made him a little sick.
He held the ship steady while he waited
for the first blast of Sandy’s engine. As
the roar of the powerful eight hundred
and thirty horse-power twin Wasps joined
the crescendo of the two supercharged
Diesels of the transport, a smile flitted
on his lips. His tanned face wrinkled
with pleasurable pride. Nothing, he
thought, will happen to the kid.

“He’s got what it takes.” he said
aloud.

While Sandy warmed up his engine he
tested the controls. When he flicked his
hand above his head, Miles pulled the
release lever, The Eaglet dropped away

into the night in a steep glide. leaving

the transport far behind. The fighting
single-seater left the carrier with searcely
a tremor to indicate its leaving.

Bill exhaled his breath explosively and
flipped the key on his short-wave radio
panel.

“Nice work, kid,” he said. “Circle
back and get on my tail. Let me know
when you are ready to come in. Test
vour landing lights.”

“0. K.. Bill,” came back Sandy’s
voice. Two quarter million-candle-power
landing lights cut the darkness ahead of

(Continued from page 18)

the flying hangar as Sandy threw a
switeh. Bill watehed him as he flashed
vertically upward, rolled to the right
and came dashing back beneath him.

Lifting a Very pistol from its polished
clamp Bill fired a signal out of the port.
Miles threw a switeh that directed the
powerful rays of a searchlight on the
wire hook that jetted down from the
belly of the transport.

“Careful,” Bill said into his micro-
phone.

“Coming in,” Sandy said,

Bill braced himself to hold the big
ship on an even keel. After what seemed
an eternity he twisted around in his
seat and glanced down through the
opening in the fuselage. The nose of
the Eaglet came slowly into view. Per-
spiration again dotted his forchead as
he swung back to the controls. The
knuckles of his right hand were white
on the wheel.

Suddenly, the ruby light on his radio
panel gleamed, disappeared, and gleamed
asain, He flipped the key and heard
Tony Lamport chanting his call letters
excitedly.

“Hold it, Tony,” he said into his
microphone, “Sandy’s just coming in
for a landing. In 9

“Tt won't keep, Bill!® Tony sputtered.
“A man just staggered into the adminis-
tration building, Bill. He wants to see
vou hefore he dies. He says he has a
message from Nels Larsen, Bill. He
doesn’t have long to live!”

“Tell him I'll be down there in a few
minutes!” Bill rapped inte his micro-
phone.  “Sandy, did you hear Tony’s
message?”

“I heard it, Bill,”” Sandy said, breath-
lessly. “Who is it?”

“Never mind that,” Bill snapped.
“Hook on, fast. We've got to get down.”

“0. K. I'm coming in now.” Sandy
answered.

The big transport shook from stem to
stern and the two power plants whined
in protest as Sandy hooked the Eaglet

A squadron of mysterious green fight-

ers came hurtling down—down

onto the trapeze. Bill held the ship
steady with hands in which the mus-
cles bulged.

The long latticelike trapeze that was
the lifting erane began a slow, ponder-
ous movement. As the Baglet began to
move upward Sandy folded back the
wings and locked them. The braced
metal hook built into the middle section
of the Eaglet’s upper wing came into
view. Metal clamps fastened on the
sides of the little fighter to hold it rig-
idly steady as it settled in place in the
fuselage. The under sections of the
fuselage slid back into place, blotting out
the night.

“Hold everything!” Bill shouted into
the intercockpit phone, as Sandy climbed
out of the Eaglet. At the same instant
he jammed the wheel of the carrier vio-
lently forward and opened his throttles.

The nose of the huge ship dropped and
its  powerful, supercharged engines
sereamed as the wing strueture strained
under the force of the sudden power
dive. Bill's eves wére narrowed and
gleaming as his thoughts rushed back to
that day he had last seen that gallant
descendant of the ancient Norsemen,
Nels Larsen.

It had been two years since Nels had
come to say good-by to him. And every
time during those two years that Bill
had thought of Nels Larsen he had wor-
ried, He had worried beeause of the
strained, fearful expression in Larsen’s
eves and the cryptic words with which
he had made his farewell.

Bill knew that, there was not a hetter
technician or pilot i the world than
Nels Larsen. He had been one of the
first pilots to fly the Atlantic. He had
flown across the frozen wastes of the
arctic and the antarctic on two expedi-
tions. He had done things that few
other men had been able to do.

That was why Bill had wondered at
his reluctance to accept the great oppor-
tunity offered to him by his native land,
Finmark. When it had come he had
gone to Bill for advice and counsel.

“T should think you would jump at the
chance to develop the airways of Fin-
mark,” Bill had said to him. “It's vir-
gin territory, really—no competition,
the government behind you, almost un-
limited ecapital.”

“It's a great opportunity,” Larsen had
said; but his steel-gray eyes were trou-
bled. *“It's a great honor, too. But
there are things and conditions there
vou wouldn’t understand, Bill. 1t is a
land of contrasts. It is mountainous;
vet the whole country is adjacent to the
sea, There is an almost continuous zero
ceiling. They need air transport be-
cause of the geographical handicaps of
the country. Yet the man who tries to
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develop her air lines may be biting off
more than he can chew:. A series of
disasters wounld ruin him. I don’t know
whether air transport would be prac-
ticable,”

“It's the chanee of a lifetime,” Bill
said, firmly.

A month later Nels Larsen had come
to say pood-by to Bill. Bill could see
that he was happy and yet he was
troubled by some vague uneasiness that
made him jumpy and nervous.

“You're still only half sold on the
idea,” Bill accused. “That’s no way to
take on a new jobh.”

“Strange things happen up there un-
der the midnight sun, Bill,” Larsen had
said.  “Strange things that go away
back a thousand years to the days of
the vikings.”

“Nonsense, or ‘nuts’ as young Sandy
would say!” Bill exploded. “You talk
as though you were afraid of spooks,
Nels. If you see any let me know. T've
always wanted to meet a spook person-
ally.”

“T'll let you know, Bill,” Tarsen said,
and he wasn't smiline. “If T ever need
vou, Bill, will you come?*”

“Tll be there in my Sunday pants,”
Bill had said, laughing.

Then they had grasped one another’s
hands.

“If T send for you it will mean I really
need you, Bill,” Nels said. “Good-by.”

“I'll' come, Nels,” Bill answered.
“Happy landings, fella!”

Since that time Bill had had only one
cryptic note from Larsen. Tt had men-
tioned the progress he had made, But
between the lines Bill could read other
things. He could feel the vague uneasi-
ness that had hovered over Larsen while
he wrote the letter.

“If I send for you it will mean I really
need you, Bill," rang in Bill's ears as he
eased the plummeting’ carrier transport
out of its dive,

He checked the illuminated wind sock
as he banked over the field and the clus-
ter of hangars and buildings swung diz-
zily under the port wing.

The enormous wheels of the big ship
kissed the runway and sped toward the
apron. He killed his engines as he threw
on his wheel brakes and jumped for the
steps. Miles was holding the large door
in the port side open. Bill ran out on
the concrete and across the apron, with
Sandy at his heels.

Bill took the steps three at a time as
the door opened. “Shorty” Hassfur-
ther, Bill's chief of staff, stood there. His
usually good-natured face was twisted
now. He waved a hand hehind him.

“You'll have to hurry. Bill,” Shoerty
said. “He's in your office and he won't
talk to any one but you. He’s dying”

Bill dived past him and ran down the
cortidor. The door of his office was
open. On the floor, lying on a coat,
was o man whose face was a mask of

agonized yellow. Dr. Humphreys, the
field doctor, was bending over him, In
his hand was a hypodermic needle he
had just emptied into the man’s arm.
Around him were clustered all of Bill’s
flicrs: Bev Bates, Cy Hawkins, Mort
Henderson, Tony Lamport and “Red”
Gleason. They knew they were watch-
ing a man die in one of the most painful
ways a man can die,

“Three slugs through the stomach.”
Doc Humphreys said to Bill. “He's
bleeding internally and going fast. 1
doubt if he can talk to you.”

“I'm Barnes,” Bill said, as he dropped
on one knee,

The man’s twisted face became still
and his eyes opened. In them was the
suffering of all the world. He stared at
Bill for a moment and then he nodded
his head.

“Nels needs vou,” he said, slowly and
painfully. “There is a note for you in
a belt around my waist,”

“I have the belt, Bill,* Doec Hum-
phreys said,

A pghost of a smile flitted across the
lean Scandinavian face of the man on
the floor. He made a motion with his
hand as blood poured out of his mouth.
It was an indication that he was satis-
fied. He had accomplished his mission.

And then, he died.

IV—A MESSAGE

BILL BARNES' eyes were soft with
compassion as he watched that lone fig-
ure gasp and then grow still. He
touched one of the inert hands, then
ros¢ to his feet and scanned the faces
of his men. They were hard-bitten and
tense as only they could he hard when
they knew a brave man had died be-
:ause of his bravery,

“Murder!” Shorty Hassfurther said,
and his voice was like the clang of
steel.

“How did he get here?” Bill asked.

“He came from nowhere,” T ony Lam-
port said.

“How?” Bill snapped.

“I thought T told you,” Tony an-
swered, “He was piloting a Whirlwind-
powered biplane. He made no contact
before he landed. He was in before we
knew he was coming. The electric eye
in the traffie tower picked him up, but
we didn’t know he was going to land,
His plane was a sieve. Some one zot
him on his way here.”

“He got here with those slugs in his
stomach, Bill,” Red Gleason said softly.

“There were no planes following him?”
Bill asked. :

“None,” Tony said. 2

“Did he tell you anything?”

“He couldn’t talk,” Tony said. “He
gasped that he had a message for you,
said he would know you if he saw vou
and wouldn’t talk, or couldn’t, to any
one else. He still had enough guts to
know what he was doing.”
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“Notify the police,” Bill said. “Shorty,
vou handle things. Where is that belt,
doe?”

Dr. Humphreys reached behind him
and took a blood-soaked money belt
from off a <hair. “It's pretly messy,”
he said.

“T ean stand that,” said Bill, and his
eves were two blue-white pieces of ice.
“I'll want to see all of you in my rooms
in about half an hour. Tony, see if you
can get Nels Larsen on the radio tele-
phone at Solo, Finmark. He is techni-
cal director of the Finmark Airlines.
They have another name, but I can’t
remember it. If you ean make contact
with the Sikorsky plant in Bridgeport
at this time of night they may be able
to help you., He is using some of their
planes. Let me know. All hands in my
rooms in thirty minutes.”

Bill turned abruptly and started to-
ward the door. But before he reached
it he stopped. “Tell the operators to be
sure to ‘seramble’ the radio waves on
that call, Tony, so that no one can lis-
ten in on the conversation.”

Bill erossed the distance from the ad-
ministration building to his living bunga-
low with long, impatient strides. Insidehis
living room he pulled the shades, locked
the door and opened the fastened clasp
of the bloodstained belt. Inside the one
large pocket was a sealed envelope. He
ripped it open and extracted two sheets
of paper covered with typing. Nels
Larsen’s sipnature was attached to the
second page. Bill, nervously, tried the
door and glanced at the curtains again.
He knew that he was probably taking
silly precautions, but he remembered
other times when he hadn’t hothered to
take precautions and had nearly paid
for his earvelessness with his life.

He spread the letter out on his desk
and read:

Dear Binn: The time has come
for you to put on those Sunday
pants you spoke abont. To say T
am worried is putting it too mildly,
I am becoming frantie with anxiety.
I don’t think any of the things that
have happened over here have
reached the rest of the world. Even
our own people know very little
about them. We have tried to keep
things quiet, fearing the people
would lose swhat' confidence they
have gained in us.

You don’t know these people who
live along the fiords of the north
Atlantic as I do, or you would un-
derstand their superstitions more
readily, Lots of them still believe
when they see a bright rainbow that
it is the bridge over which the gods
ride to their home, Asgard. Thunder
to them means Thor the Strongest,
rattling past in his cart or banging
his great hammer. An airplane that
roars ahove their heads is something

they have not learned to under-
stand. They associate it with their
other gods that ride the skies.

Remember that the forbearers of
these people were the wild raiders
of everything around them in the
old days. They believed that the
only honorable death was a violent
one. Much of this has come down
to them. If they do not believe in
a thing they eradicate it.

I am constantly receiving mysteri-
ous sethacks in my attempts to de-
velop the air lines, The destruction
of beacons and lighthouses resulted
in the loss of a plane and its crew.
Two more ships that fly what we
call the Midnight Sun Route disap-
peared entirely. We have found no
trace of them. There has been sabo-
tage, and I have received warnings.

The worst of them camie just the
other day. You will recall that when
the old viking leaders died their bod-
ies were placed in one of their high-
prowed hoats with full sail set and a
fire lighted, As it drifted out to sea
it hecame the funeral pyre of the
leader. As the hoat burned the
leader made his entrance in Val-
halla, the land of the gods.

Just a few days ago, when I was
at one of our airports on a northern
fiord, such a boat, in miniature,
eame drifting toward the port. Laid
out on the deck was my body in
effigy.

The thing has me down, Bill. I
can't disregard that warning. Yeb
I won't quit. The qualities of dar-
ing and steadfastness that came
down through the centuries from my
viking ancestors will not let me quit
in the face of danger. But I know
the men who are working -against
me have those same qualities. They
will not stop until they have gained
what they are after. *And I have
no way of fighting them. I don’t
know who they are or what moti-
vates them.

That’s why I am asking you to
come to my aid, Bill. You have
tackled things like this before. And
you have won. I'm afraid T'll go
crazy if I don't get your help, Bill.
The strain and responsibility is too
much for me.

I am sending this letter to you
by a special messenger because I am
afraid to trust any other means of
communication, That should con-
vey to you how desperate T am.
The bearer. Gustavus Sweyn, can
he trusted. He is going to the
States to buy equipment for me.
If you can help him in any way,
I will appreciate it.

It is hard to tell you what T am
trying to say without becoming hys-
terical about it. That, as you know,
is against my nature. T told you
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when I said good-by to you that

if T sent for you I would really need

you. I need you now, Bill
Sincerely, NEeLs Lanrsex

Bill read the letter through twice,
And just as he had been able to read
between the lines of Larsen's previous
letter, he could read between the lines
of this one., Something of Larsen’s feel-
ings when he wrote the letter crept un-
der Bill's skin and gave him an uneasy
feeling of fear that was akin to panic.
He understood how Larvsen felt, Know-
ing Larsen as he did, he knew that Lar-
sen would never “take down his hair”
and let himself go long enough to tell
how he really felt. But Bill knew he
was afraid of some intangible thing,
something that was like a fantastically
shaped bit of low-hanging fog encoun-
tered in a graveyard at night.

Bill paced back and forth across the
room for ten minutes while he made his
decision. He knew that Nels Larsen
was not the kind of man to ask for help
it he didn't need it. Planes had dis-
appeared in almost every other country
in the world. There was nothing so
strange about that. Yet the funeral
pyre with Larsen’s effigy Iying on it was
something else. Tt was enough to make
any man hysterical.

When Bill came to a decision he acted.
He picked up a telephone on his desk
and asked the operator for Scotty Mac-
Closkey.

“Hello, Scotty,” he said. “Check four
Snorters, the Lancer, and the ecarrier
transport—equipment, fuel and ammuni-
tion, Have 'em ready for a liop across
the Atlantic at dawn. Tell Red, Bev,
Cy and Mort Henderson to check their
own Snorters when you get through.
Shorty will fly the Lancer. Sandy and
I will handle the.transport. Full crew
on the transport. And tell 'em all to
come to my rooms now. Get ib?"

“I got it, boy,” Scotty said. “They’ll
be ready. Do you want me to come over
there?”

“Yes,” Bill said, and hung up.

A few minutes later Bill's eyes roved
over the little sea of faces before him
with pleasurable pride.  These, he
thought, are as fine a collection of men
as were ever banded together: Beverly
Bates, the brown-eyed, soft-spoken Bos-
tonian with the Harvard accent and the
heart of a lion; Shorty Hassfurther, the
blue-eyed, broad-faced Pennsylvania
Dutchman who had been fighting and
flying since he was a kid of nineteen
during the World War; Red Gleason,
the carrot-thatched veteran who had
fought side by side with Shorty through
those terrible days in France: Cy Hawk-
ins, the leathery-faced, drawling Texan
who looked half asleep at all times but
could move with the speed of a striking
rattler; Mort Henderson, the mining en-
gineer who could not find enough ex-
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citement below the ground, so chose to
find it above the sround: young Sandy,
the kid of seventeen who had become
a veteran in those few years since Bill
had taken him under his wing. These
were men,

Bill laid the facts before them in as
few words as possible. When he had
finished he said, “Any one have any sug-
gestions or objections?”

There was a silence for a matter of
thirty seconds. Then the sleepy-eyed
Cy Hawkins got to his feet and stretched
his hands above his head. “I'm going
to bed,” he said, while he yawned.

“Don’t you think we ought to make

« this trip, Cy?” Bill asked anxiously,

“Hell, yes!” Cy said.* “But I want
to get some sleep. Tt's only about five
hours until dawn. I don't want to ar-
rive in Finmark with bloodshot eyes!”

“I'll be glad to see old Nels Larsen-

again,” Shorty said.
gimper.”

“Nobody has any objections then?”
Bill asked.

“You ought to learn to get over be-
ing surprised when we all agree to follow
where you lead.” Red Gleason laughed.
“See you with the early birds.”

They all foliowed him out of Bill’s
living room. To-morrow was just an-
other day io them. Starting for Fin-
mark at dawn across the Atlantic Ocean
was just another day's work,

“That guy's a

 V—THE START

AN HOUR before dawn the next
morning Barnes Field became a bedlam
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of feverish activity. Bill Barnes was like
a man with six arms and legs during
that hour, lashing men to greater efforts.

At five o’clock the sixteen-foot props
of the big carrier transport gleamed
dully as a mechanic blasted the three
thousand lorses in the two Diesels.

The props of four black-and-red-and-
yellow Snorters and the twin props of
the famous Silver Lancer were ticking
over slowly on the apron beside the
transport. The goggled, white-helmeted
heads of Bill's men jutted above the
rim of the fast amphibians. "They were
waiting impatiently for Bill to check the
crew of the carrier and signal the dis-
pateh tower.

Bill climbed into the commander’s seat
of the transport with Sandy just behind
him. He flicked the intercockpit tele-
phone switch and checked Martin, the
bomber and machine gunner in the for-
ward cockpit; McCoy and Neely in the
cockpits abaft the engines; Miles, who
rode down under the helly of the ship
in the retractable gun pit when they
went into action; and old Charlie, the
cook, who operated the gun in the tail.

As Bill finished speaking to each of
them, Tony Lamport came running up
the steps to the bridge. “Nao luck, Bill,”
he said. “T've heen trying for five hours
to get through to Larsen, but I can’t
get him. They can’t seem to locate

him.”
“Keep trying, Tony,” Bill said
sharply. “Tell him, if you do get him,

that we're on the way. But be careful
how you say it. That man Sweyn was

He saw Red lying flat on the wing—the rain and wind lashing at him.

We don’t
want any one trying the same thing with

shot in the air last night.

us, We want to get to Finmark in one
piece.”

“0. K., Bill.” Tony said. “Any other
instructions?”

“No,” Bill said. “T'll keep in contact
with you by radio. We’re going to shove
now. I 2

Bill never finished that sentence, be-
cause just at that instant two twin-
motored, cantilever monoplanes came
roaring out of a solid mass of cumulus
clouds three thousand feet above Barnes
Field. Bill could tell by the angle of
their dive and the bulge in their bomb
bays that they ecarried trouble,

He had seen too many enemy ships
come roaring out of the heavens, with
the destruction of Barnes Field in mind,
to think that these two were loaded with
garlands of flowers. His ice-blue eyes
narrowed as he released the wheel brakes
of the transport and threw his radio key
at the same time.

“Shorty.” he screamed. “Get into the
air. Give ’em hell”

He blasted the two powerful Diesels
in the transport as the first fifty-pound
bomb came looping out of the belly of
one of the diving monoplanes.

At the same instant, Red Gleason’s
Snorter started a frantic seramble
around into the wind, followed by
Shorty and Cy Hawkins. Bill saw the
concrete fade away from beneath Red’s
wheels as he stuck the nose of his
Snorter up in an almost vertical climb.

-He could feel the carvier rock and
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tremble as the first bomb struck where
the carrier had been only a few seconds
before. Dirt, conerete and rocks rattled
off the metal skin of the big ship as a
cloud of dust enveloped its tail. Then
the explosions came. faster and faster,
like a salvo from a battery of five-inch
rifles. As Bill eased the nose of the
transport into the air he could feel it
rock and knew that the port wing had
nearly dipped into the ground as hé got
away.

“Stay low,” Bill growled into his mi-
crophone.  “Don't try to follow them
into the clouds or you'll have a erash.
It is a solid bank that may reach to
thirty thousand. Be ready to come up
under their tails if they come back out
of the clouds. TIs every one all right?”

All five of his men checked in.

“They're taking it on the lam, Bill”
Shorty reported. “I lost ‘em in the
clouds. There is too much danger of a
crash to try to follow them. I don’t
think they’ll be back, I buried a hun-
dred bullets in one of them before they
got away from me.”

“All right,” Bill said. “Every one
back for a landing. Look out for bomh
craters. I want to see how much dam-
age they did before we go.”

“Gosh, Bill.,” Sandy said, “are you go-
ing on with those two bombers hanging
around to blow the field apart?”

“I am,” Bill said. “They aren’t apt
to bother the field again. They were
after our ships before we started. The
field will be safer if we get away from
e

“Who do you suppose they were?”
Sandy asked.

“Your guess is as good as mine, kid,”
Bill said. *“But it proves there is some-
thing to Larsen’s story. Some one
doesn’t want us to help him—which
makes me want to help him more than
ever.”

Bill threw the radio switch and
chanted Tony Lamport’s call letters
into the mike. “Can we get in for a
landing all right, Tony?” he asked.

“Tf you use the east-west runway,”
Tony said. “They dropped ten bombs,
but they didn’t do much damage except
to the field and windows. They were
aiming at your ships.”

“0. K., Tony,” Bill said.

Three minutes later he took the trans-
port in and elimbed down off the bridge
to survey the damage the two bombers
had done. His face was twisted into
an angry scowl as his men gathered
around him.

“Well,” he snapped, “this won’t hold
us up, Get back to your ships. We've
lost a half hour now. Scotty, you're in
charge. You know what to do. Keep
a couple of Snorters on the apron; ready
to go. I don’t think they’ll be back.
They are more apt to follow us. C'mon,
men! Back to your ships. Tl give you

our formation and course when we get
in the air.” :

As Bill went up the steps to the bridge
of the carrier again he fell over two
long, flat pieces of board that were lying
on them. He caught his balance as he
plunged forward and began-to curse.

“Now, what in—— What are those
things?” he roared at Sandy.

“Gosh, Billl” Sandy =aid, and his eyes
were round. “They're just my skis.”

“Skis!” Bill sereamed. “Where do you
think you're going—up to the Lake
Placid Club? Where do you expeet to
find any snow for skiing in the sum-
mertime?”

“Or the wintertime, either,” Sandy
complained. I wasn’t able to use ‘em
all last winter because there wasn't any
snow, I thought there might be some
in Finmark.”

“Stow ‘em away and get those radio-
phones wrapped around your wooden
head!” Bill roared. “There’s no more
snow in Finmark the summertime
than there is here.”

11

Again Red Gleason's Snorter raced
down the runway and into the air, fol-
lowed by Henderson, Bev Bates, and Cy
Hawkins, Then the three thousand
Liorses in the nose of the Lancer snorted
as Shorty Hassfurther flipped a hand
into the air in farewell. The twin auto-
matie-pitch propellers in the nose melted
into the air and the hig ship raced down
the runway with breath-taking speed.
As the runway faded away beneath it
the retractable gear rose smoothly to
disappear into the fuselage and the
wings, The Silver Lancer joined the
circling Snorters overhead as Bill slipped
his boots into the rudder stirrups and
gunned the supercharged power plants.

The six ships fell into a tight forma-
tion at ten thousand feet. Two Snorters
were on each side of the transport and
two thousand feet above, and i front
of it, rode the Silver Lancer, with
Shorty’s hand wrapped around the con-
trol column.

As the little squadron sped above the
tip of Long Island the red light on Bill’s
radio panel gleamed. He threw the key
and heard Tony Lamport’s voice chant-
ing: “Calling B. B. . . . Calling B, B.

. . Calling B. B”

“0 K., Tony.” Bill replied automati-
cally, “B. B, answering. What is it?
Go ahead.”

“T just got through to Larsen, Bill,”
Tony said excitedly. “He's in a panic,
Bill. He says things are crowding down
on him so fast he can’t handle them.”

“What kind of things?”

“He didn’t say. He was too nervous
and excited to talk plainly. When I told
him you were on the way he said “Thank
God!" and he sounded as though he
meant it, Bill."

“0. K., Tony,” Bill said.

“Are you going to refuel at Harbor
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Grace?” Tony asked. “Tll make ar-
rangements if you are.”

“No.,” Bill said. His face was white
and strained under its coat of tan now.
“We've laid our noses on St. Johns.
From there we'll fly the Great Circle
across the tip of Ireland and land at
Croydon, outside London. DMake ar-
rangements there.”

“How soon will you make it, Bill?”

“Ten hours if we don’t run into too
many head winds. About ten o'clock
to-night, their time,” Bill said. “T'm
signing off, Tony. Keep me informed.”

*Signing off, Bill,” Tony echoed.

VI—FIGHTING THE ELEMENTS

ADJUSTING his radiophone dials,
Bill spoke to all his men while they
plowed on' and on through a never-end-
ing bank of fog.

“Keep your speed at three hundred,”
he said to them. “We'll stay at ten
thousand until after we leave St. Johns.
We seem to have a pretty fair tail wind.
It may become a eross wind beyond St.
Johns. Keep your eyes open and take
it easy.”

As the tip of Cape Cod showed dimly
below them the sun came shining out
of the sea Lo the east to light the heav-
ens. Bill turned off his running lights
and spoke to Sandy.

“Tt’s clearing,” he said, “but I'm afraid
we'll run into another fog bank off St.
Johns.”

“Yeah,” Sandy said. “L can feel it
in my bones. When it is going to cloud
up my bones begin to ache.”

“You and the old man of the moun-
tains,” Bill growled.

As St. Johns flashed beneath their
wings fog came rolling in toward them
again—fog that immersed them com-
pletely.  Bill checked his <instruments
and took his bearings, then asked Tony
to recheck his position for him.

A wrench and a twist slapped the big
transport down three hundred feet. The
starboard wing began to climb and the
little bubble in the turn-and-bank indi-
cator began to shimmy like a black boy
on a Mississippi levee.

The radio howled and scratched like a
symphony of alley cats, as Bill threw the
switch to speak to his men. “Hold your
positions as closely as you can,” he
shouted. “The harometer is falling.
We're going to have some dirty weather.
Keep in contact with me as long as you
can.”

Great drops of rain appeared through
the licking fog and spattered against
their windshields and overhead hatches.
Ascending and descending currents of air
carried them up and down like ocean
liners riding a heavy sea.

Banks of angry black clouds raced at
them and settled down around them.
They could just see the tips of their
wings as they plowed on and on through
a day that was almost as dark as night.
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Rain that clattered like machine-gun bul-
lets on their windshields and overhead
hatches lashed at them with renewed
fury. As the wind inereased it hobbed
them about like bits of driftwood on an
angry sen. Rain seeped down throngh
the hatehes and trickled across the decks
and down their necks. They were all
flying blind and their radios were nearly
useless,

For five long, tedious, terrifying hours
they fought a head wind that was made
even heavier by the lashing of the rain.
It was two o’clock in the afterncon, by
the chronometer on Bill's instrument
panel, when he managed to get through
to his men clearly.

“We're not far from the coast of Ire-
land,” he said, “We'd better nose down
through the fog. 7!

“Bill! Billl"” Red Gleason’s agonized
voice cut in on him. “There is some-
thing wrong with the line from my star-
board wing tank. It won't feed. I'm
almost out of fuel. T've heen trying to
get through to you for an hour!”

“Can’t you blow it out?” Bill asked.
“It'll never do to try landing on the At-
lantic in this kind of weather, We'd
never get off again” He tried to keep
his voice level and even, but all his men
could feel the tenseness of it,

“I've tried everything, Bill,”* Red said.
“I've got to do something fast. My en-
gines are going to start missing in a few
minutes.” ;

“Just a minute, Red,” Bill said. as
calmly as he could. “Let me think.” He
gazed straight ahead with narrowed eyes.

Suddenly he spoke to the wide-eyed
Sandy. “See how much fuel you have
in the Eaglet, kid.”

“She’s full, Bill," Sandy said. T
checked her before we left.”

“Good boy,” Bill said softly. “You'll
have to take her out, kid, Youll have
enough petrol to take you to Croydon.
Without the weight of the Eaglet T can
give Red some fuel and still make Croy-
don myself.”

“My gosh, Bill’” Sandy said. “You
can't get any fuel into Red’s tanks in
this kind of weather. You don't have a
chance. One of those air pockets will
slap you down on top of him and you'll
be fish food.”

“Never mind that,” Bill snapped.
“You get back and wrap yourself in the
Eaglet.” He bit his lip as he gazed at
Sundy with worried eyes for a moment.
“Do you think you can manage the
Eaglet, get it away and take it to Croy-
don in this weather, kid?”

“Manage it?” Sandy shouted above
the roar of the mators, “Manage it?

I—I " he spluttered, indignantly.
“All right, kid” Bill grinned, “Get
going!”

“0. K., Red,” Bill said into his micro-
phone. “Sandy is going to take out the
Eaglet and fly it the rest of the way to
Croydon. That will give me less weight

to carry and T'll give you the fuel I
won’t need. T'll make contact with you
as soon as Sandy is away.”

“Rignt, Bill.” Red said. “T'll stand
by."”

Sandy yanked his helmet down over
his forehead and stood up, To him the
prospect of flying the Eaglet thraugh
that storm was not work. It was pure joy.
The kind of joy that only a seventeen-
year-old could get from flying a plane
that had literally been built around him
in the manner a tailor makes a suit of
clothes.

“You'll have no overhead hatch to
protect you from the storm, kid," Bill
said. “You want to be sure your engine
is warm. When you go off the hook

both the Eaglet and yourself must be
ready to take a heating.”
“I ean take it, Bill,” Sandy said.
“NYou'll have to,” Bill said. He knew,
because he had built it, that the Eaglet
was a fast, powerful little fighter with a

- High over the Atlantic the storm raged.

small wing surface but high lift that was
tricky to handle in any kind of weather.
But he also knew that Sandy and the
Eaglet dovetailed perfectly. They spoke
the same language. The Baglet was a
one-man horse and Sandy was the man
who fitted the saddle,

He held the carrier as steady as he
could while he watched Sandy ¢limb into
the cockpit of the little ship and flip a
hand at Miles. He died a thousand
deaths while he waited for the roar of
the twin Wasps in the nose of the Eaglet.
As it joined the duet sung by the two
Diesels in the transport a trace of a
smile flitted on his lips. He watched his
chronometer, while Sandy warmed up his
engine.

As Bill sayw Miles reaching for the
release lever a terrific upsurge of air
caught the carrier, shot it upward. Bill
fought desperately to hold the ship
steady, but it was bucking like a range
horse at a rodeo. Great beads of per-
spiration broke out on his face as he
glanced back over his shoulder again.
The release lever was down! Sandy had
been shaken off or had taken off as that
ascendin’, current of air bounced the
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carrier upward. He flicked the inter-
cockpit telephone switch and shouted
Miles’ name in it.

“Did he get away all right?” he
sereamed,

Miles grinned and nodded his head.
“He got away without a tremor, right
at the top of our bounce,” he said, “It
was a pretty take-off.”

“Sandy! Sandy!” Bill chanted into
his mike.

“0. K., Bill,” Sandy’s voice came hack
to him. “I'm riding your tail. LIl hold
it here until you have refueled Red's
ship.”

“Nice work, kid,” Bill breathed, and
spoke Red’s name in the microphone.
“All right, Red,” he said. “Come down
underneath me. Miles will feed out a
coupling from our port-wing tank.
You'll have to lock your controls and
make the connection some way, I don’t
know how in hell you're going to do it.
After you lock your controls Tl try to
follow any deviation from course your
ship might make. Work as fast as you
can. It's getting darker every second.”

“0. K., Bill,” Red said. “I'm easing
down under your belly now. Can you
see my running lights?"

“Just,” Bill said in a moment. “Miles
is running out the connection now. Can
vou locate it¢"

“Faintly,” Red said. “I'm locking my
controls. I’ll be out on the port wing
in a moment if T can get there. I've
snapped on my landing lishts now, Do
they help?”

“Yes,” Bill said. He looked down,
and what he saw brought his heart up
into his mouth. He saw Red lying flat
on the wing stub, with the wind and rain
lashing at him with all their fury, while
he tried to grasp the dancing hose that
dangled above him. Time and again as
the bouncing Snorter bored on at two
hundred miles an hour it seemed he
must be swept off the gleaming wing,

Then they saw him catch and insert
the dangling hose into the open port to
the tank in the wing stub. Bill Barnes
fought his controls until his arms ached
and it seemed his head would burst from
the terrific concentration of the job. He
was handling the big transport as though
he was anticipating  every strange
whimsy of the storm, nosing it upward
as the bouncing Snorter rose, gliding it
easily down as a descending current of
air slapped the Snorter down, :

It was oue of the greatest examples
of daring and precision flying that any of
Bill's men had ever seen. And although
they could see only dimly they realized
too well what the slightest slip would
mean to the erew of the carrier and to
Red Gleason.

“All right, Bill!” Red’s voice cama
over the radiophone. “I’ve cast the
hose clear. My engines are picking up
again. We did it, fella!”

“Yes,” Bill said, and his voice was
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weak, “We did it. But I don’t want
to do it again. Hold your positions every
one. Sandy, you stay on my tail. Try
to check back every fifteen minutes.”
The high-pitched seraping of the static
drowned out his own voice. He threw
the switch as night closed in about them.
It became as black as a dungeon in the
next few minutes. What, he asked him-
self, was below them in that unplumbed
depth of fog? He eased his controls as
the motors burst into a sereaming cres-
cendo again. The light on his radio
panel gleamed red.

A series of icy gales

lashed and battered

at the treasure-
laden destroyer!

“T think I saw a light below,”
voice said in his ears.

“Pry and locate it again,” Bill barked, *
“Get down to l]lrl.(! thuusaml feet. Hold
vour formation.” A light flashed ahead,
then disappeared as Bill shoved the car-
rier into a steep dive.

When the light came on again Bill
knew it was the flashing, intermittent
heam of a lighthouse. He checked his
position and spoke to his men again.

“We're across St, George’s Channel,”
he said. “That lighthouse is on Lthe
south coast of Wales. Hold your course
due east. We'll be over Cardiff and
Bristol soon. These head winds are
carrying the fog out to sea. It may clear
before we have to sit down at Croydon.
Hope s0.”

The little formation sped on and on
above the English countryside, their red
and green running lights clearly visible
to one another now.

Bill stuck the nose of the carrier on
the first air beacon they had seen since
they left the tip of Long Island at s1%
o'clock that morning. The night had
completely cleared. The little \tllﬂ[_,('q
that sailed behind them were dark and
still. Their powerful engines droned on
and on as their whirling props cut the
still night air. Bill Barnes was slumped
down in his chair, thoroughly exhausted
from having fought the elements in the
unwieldy transport for fifteen hours.

Shorty's

Young Sandy’s voice brought him out
of a doze as he shouted in his mike that
he could see the lights of the city of
London ahead,

“Follow me in,” Bill ordered.
don is about ten miles south.

Cutting south, Bill picked up the
steady beacons of Croydon. They thun-
dered above the great field and circled
it once. Then they set their seven ships
down on Croydon with a military pre-
cision that brought a gasp of admiration
from the grease monkeys clutlering the

*Croy-

Apron.

VII—CROSS FIRE

BILL locked his wheel brakes and shid
out of the commander’s seat of the trans-
port. His feet were numb and lifeless.
He stamped them on the deck and flailed
the air with his arms,

“All pilots 1'epm'L to me on the bridge
of the transport,” he said into his micro-
phone, as the Lancer, the Eaglet, and the
four Snorters came rolling in behind him.

“That,” said Shorty Hassfurther a few
minutes later, “Was one of the toughest
crossings I've ever had. What about
you, kid?” he asked Sandy. “Your face
looks like a chunk of raw beef.”

“So would yours, you big lily, if you'd
huu riding that storm in an open wLL-
pit,” Sandy snarled.

“All right,” Bill said wearily. “Stow
it! How much fuel did you have left,
Red?”

“About a teacup.”

Red

grinned.

“She was beginning to suck when I nosed

her down for a landing.”

“Well, we made it.”” Bill said. “T don’t
know what this mess is that Larsen has
stirred up. The ships that tried to bomb
us this morning were trying to keep us
from reaching Larvsen. We've made it
this far, but I have a hunch we're going
lo run into some more opposition to-
If any of you want to pull
out of this expedition, now is *he time,
Tf you don’t want to take the ho, across

Morrow.

AIR TRAILS

the North Sea and up the Skagerrak to
Solo, say so0.”

His eyes flitted over the faces before
him until Cy Hawkins drawled the word,
“Phooey!” and they all laughed.

“0, K.” Bill said. “It's two o'clock
now, We'll shove at eleven in the morn-
ing. The crew of the transport will stay
aboard her and stand watches to guard
the other ships while they're being re-
fueled and checked. The rest of us can
arab off a few hours sleep in a hatel.
Tony has made all arrangements for us.
The field manager will know about
things.”

“Let’s go to bed,” Sandy said through
swollen lips.

“T want yon to fly the Eaglet to-mor-
row, Sandy,” Bill said. “McCoy can
relieve me at the controls of the carrier,
Let’s shove!”

Shorty Hassfurther gazed around the
hotel room he was sharing with Bill and
then flipped the British shilling he had
received in change, a few minutes hefore.
into the air. Three times he flipped it
and the third time he pretended to be
studying it as it lay in his palm. Finally,
he lifted hig eyes and looked at Bill.

“Listen, fella.” he said. “Do you have
any idea what this trip is all about?”

“T don’t know anything more than you
know, Shorty,” Bill said earnestly. “But
I know Nels Larsen and I know he'd
liave to be in serious trouble or he
wouldn’t ask for help.”

“He's in his own native land,” Shorty
pointed out, “He ought to be able to
get help from his own countrymen. He
may get into a lot of trouble calling us
in—to say nothing of the trouble we
may get in.”

“Listen, Shorty,” Bill said. “Awvia-
tion is a new industry in Finmark. His
countrymen couldn’t do much to help
him if his trouble comes from the air.
Whoever is bucking him must have
money and equipment, Otherwise that
altack wouldn’t have been made on us
this morning. If you want to pull out
and stay here you're certainly at liberty
to do so. I know we're going into this
thing with a blindfold over our eyes.
But I know Nels. He is in desperate
trouble, as I said before, or he wouldn’t
ask for help. - I'm going to find out
what it is.”

“Don’t get sore, Bill”> Shorty said.
“I just thought you might have some-
thing up your sleeve. You know I don’t
want to pull out. I'm going to get some
sleep now.”

“You'll need it,” Bill said. “We're
going to run into things to-morrow.
Good night.”

“Good night, fella.”

A few seconds after eleven o'clock the
next morning Bill Barnes wrapped his
hands tishtly around the control wheel
of the giant bomber as it began its pon-
derous journey down the runway. The

-

low-winged monster eased upward with
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lugubrious grace, as Bill yanked back
on the wheel.

The seven ships fell into a tight for-
mation six thousand feet above the great
British airport. To the north the
Thames River wound through the far-
flung city that was London. Airliners
from the Continent dipped their wings
in salute, as Bill gave his men their
course and stuck the nose of the trans-
port on an invisible destination across
the treacherous North Sea.

Two Snorters were drilling through the
air on each side of the transport, at a
steady two hundred and fifty miles an
hour. On the starboard side rode Red
Gleason and Bev Bates: to port, Cy
Hawkins and Mort Henderson. Two
thousand feet above, and in front of the
transport, Shorty cut the thundering
Diesels in the Lancer to hold her back,
Below the tail of the carrier young
Sandy was taking his Eaglet through a
series of acrobatics that would have
done credit to Bill himself, He knew
that Bill could not see his performance.

“This is the last leg,” Bill said to him-
self, as he eased the throttles of the car-
rier open a noteh to buek a fresh north-
east head wind. “After this He
left the sentence unfinished and shouted
for McCoy to take the dual controls in
the co-pilot’s seat,

Bill had just finished a thorough in-
spection of the BT-4 and was about to
take back the controls when a far-away
sound that was not the drone of his own
engines brought him to a quick halt. He
listened for a fraction of a second. Then,
he leaped for the intercockpit telephone
and roared forth orders. He didn’t

_bother to look out the windows, He
knew the sudden roar of a dozen attack-
ing planes only too well.

“Battle stations!” he roared.
being attacked!”

Machine-gun bullets tore through the
wing and tail surfaces of the big trans-
port. It reeled dangerously and shud-
dered like a battleship that has been
raked by a broadside,

“Keep the controls, McCoy!” he bel-
lowed. “Hold her steady on her course,
Ill man the one-pounder.” He threw
the radio key and spoke to his men.

“Come back and help me keep them
off the transport, Shorty,” he bellowed.
“The rest of you break up their forma-
tion. There are twelve of them in two
Vs of six each. Give ’em hell! Stay in
close to the transport, kid. Don’t let ‘em
cut you off.” '

“We're

Martin, in the forward gunner’s cock-
pit, thumbed the sun and swung his

gun as old Charlie leaped to his station.

in the tail cockpit and Miles let himself
down in the eylindrical turret beneath
the belly of the carrier. Their guns
poured a hail of lead into the diving
planes as they came within range.

Bill whirled the rapid-firer around
and got the leader of the first squadron

under its sights as it dived on the trans-
port. For one brief instant the ereen
ship moved within his telescopic sights.
The breech of the one-pounder burned
against his cheek as he clamped down
on its trigger. A half dozen savage harks
sounded above the throbbing roar of the
diving molors.

That first green ship became a grealk
pufl of black smoke, dotted with orange,
as the shells from the rapid-firer drove
into its engine block. Ribbons of orange
shot out of the smoke in all directions
as the other five ships of the V broke
their formation to get away from the
flying débris. An eddy of wind puffed
the smoke aside, and what had been
single-seater fighter, with short, flat
wings and a lean fuselage, was now bits
of skin and bone and steel and wood.

As Shorty came streaking hack and
down in the Silver Lancer. the four
Snorters and the Baglet tossed their tails
in the air and dived on the eleven re-
maining planes as they went by. Tracer
smoke, white and vellow, rose i a dull
haze as the green planes came out of
their steep dive and began to angle up-
ward,

Bill's eyes glittered and his fingers
fastened tight around the trigger guard
of the one-pounder, as he watched
Shorty whip the Lancer through the
roaring heavens with his usual reckless
abandon.

Green planes skidded crazily out of
his path, to escape his lightning acro-
baties to bring them under his sights.
A green ship zoomed upward and went
far over on its side, with its rudder
biting into the air, to get away from
Shorty. But the first burst of fire from
Shorty’s guns cut the rudder from its
post. As the green ship skidded, Shorty
smashed its center, his fire raking for-
ward. The pilot came up in his seat
screaming, as that hail of lead tore into
him. His body dangled half in and halt
out of the stricken ship as its nose
dropped.

Two of the fast, green ships hurtled
down on the tail of Red Gleason’s
Snorter, as he leveled off to come out
of his dive. As their bullets ripped the
air above his head he kicked his ship
out of range. Then he brought his
Snorter around in a tight loop on the
tail of one of the green planes. His
guns drew a line like the track of a
snake from rudder to engine. Smoke
and flame billowed out of the engine
housing as the pilot went over the side,
his parachute stringing out behind him,

Up near the speeding transport, two
of the rugged, green biplanes were try-
ing to get Cy Hawkins in a cross fire.
Their® crisscrossing  lines of tracers
showed that he was outmaneuvering
them while he tried to get them into
position for an attack,

As Sandy’s little Baglet sped in close
to the transport with three of the green
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ships in pursuit, Bill’s fingers clamped
down on the firing trip of the rapid-firer
again. The transport bucked and trem-
bled as he fired burst after burst after
the enemy ships. But they were out of
his range, as they managed to get Sandy
within the vortex of their fire and pre-
pared to annihilate him.

Bill watched with anguished eyes as it
seemed thab there was no escape from
that trap for Sandy. He cursed as he
watched Sandy desperately trying to
find a way out. The three green ships
were ecireling around him now, trying to
draw the cirele tight enough so there
could he no escape for the freckled-face
kid.

Bill shouted aloud, as Sandy ecame
up and over in a flashing Immelmann
and went back to the attack in a scream-
ing chandelle. He tore that little cirele
of three ships apart with his chattering
guns vomiting lead and death. Then
he was across the rear of one of them.
His fingers clamped down on his trig-
gers as he got the ship under his hair
sights. The burst of fire lasted just long
enough. The plane slipped away from
his deadly aim and began its last descent,
as the pilot fought desperately to bring
the nose up. )

Bev Bates was riding his Snorter with
the calm, deadly efficiency characteris-
tic of him. Bill saw him following a
green ship as it pulled steeply up into
the sky and flashed back in a dazzling
Immelmann with its guns chattering,
He saw bullets ripping through the port
wing of Bev's Snorter, as Bev slapped
his stick forward and went into a dive
to escape that hail of lead.

Then Bev yanked his control column
buck into his stomach and zoomed ver-
tically up and over on his back. Neu-
tralizing his controls, he opened his
throttles and poured soup into his en-
gines as he got on the green ship's tail.
With his head hanging downward in an
inverted position, he lined the green
ship under his sights and tripped his
guns, His powerful .50-caliher bullets
ripped into the tail surfaces and crept
forward, as the enemy pilot tried to skid
it out of range. But he had moved. too
slowly. His helmeted head disappeared
as Bey’s bullets drove into his neck and
all but severed it.

At the same instant Mort Henderson
flashed over in a dazzling, inverted loop,
to come up under the tail of one of the
green planes that held Cy Hawkins in o
cross fire. As his guns poured lead and
tracers into the green plane two more
of the green ships dived on him from
above. A savage curse ripped from
Bill's lips as he saw clouds of black
smoke and orange flame pour from the
engine housing of Henderson’s Snorter.
He leaped for the steps and threw the
key on the radiophone,

“Shorty!” he shouted. “They just got
Henderson. His ship’s afire! I think
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he's going to bail out. Protect him on
the way down and pick him up. ‘There
he goes!”

The flaming fuselage of Henderson's
Snorter was whirling toward the waters
of the North Sea. when something shot
out of the cockpit to go tumbling and
turning beside it. A white streamer
came out behind, which & moment later
became a great white ball of cotton.

Bill's face was livid with anger as he
saw one of his precious Snorter’s flutter-
ing to its death. “Get in there, Cy!” he
shouted. But underneath his rage Bill
was filled with pride as he saw his men
outfighting, outsmarting, outmaneuver-
ing the green ships that had been two
to one against them.

He saw Shorty plummeting down on
the two green murderers who were cir-
cling Henderson's swinging body. They
dived and zoomed and skidded, to get
out of the way of Shorty’s stultering
guns, as he dived on them like a swoop-
ing hawk. But they were no match for
him. They fought with desperate fury
as they tried to feint him into a mis-
take.

But this was the day Shorty was mak-
ing no mistakes. Hanging head down-
ward, with all his weight on his safety
strap, he carefully lined up one of the
green ships in his sights and clamped
down on his gun trip. As the ship
skidded away from him to the left he
threw his stick and rolled right side up,
as the North Sea seemed to rock into
the sky with him. He came around in
a tight, vertical bank and again the
green ship came under his sights. This
time his bullets drove into the engine
block of the fast fighter until oil spouted.
Then black smoke belched from the en-
gine house as fire—crimson jets of fire
—licked out and back toward the white-
faced pilot. The nose dropped as a tanlk
exploded, and what had been a plane
hecame a roaring ball of fire.

Then Bill became aware that three of
the green ships had peeled off from the
fight and were closing in on the trans-
port. The three remaining green ships
were fighting desperately for their lives
with Red Gleason, Bev and Cy, as Sandy
dived his Eaglet to the aid of Shorty.

Bill swung the rapid-firer around as
machine-gun bullets beat like hail on
the bulletproof glass ahove his head.
But the green fighters were below his
range before he could clamp down on
his trips. They dived underneath the
carrier and came up from below with
their guns snarling,

But Miles was down there in the
smokehouse that was a retractable ma-
chine-gun turret. As the first green
plane came up his fingers tightened on
the firing trip of his heavy .30-caliber
gun. The air between the single-seater
and the turret was suddenly laced with
white streamers.

The streamers swerved. as Miles cor-

rected his aim in a split fraction of a
second. The oncoming plane took the
full force of the shattering impact of
those powerful bullets. They tore the
prop to a thousand pieces and drove into
the high-powered motor as though it
was putty. The face of the pilot dis-
appeared. Smoke billowed from the
housing of the stricken plane as it yawed
wildly and burst into flame. The nose
of the pilotless plane dropped. It went
plummeting toward the North Sea, five
thousand feet below.

For the next forty seconds Miles
thought he was inside a steel furnace,
as he bore the brunt of the attack of
the other two ships and fought back.
With his eyes glued to his gun sights,
he fired burst after burst at the two
ships which were cireling around him
with their guns belching fire. His face
was black and grimy from fumes and
powder, as Red Gleason came diving out
of nowhere to rake the first ship with a
withering fire. He worked the raising
mechanism and staggered out on the
deck half strangled, to hear Bill chant-
ing instructions from the bridge.

“Come back, Cy and Bev!" Bill was
shouting. “Let *em go. Stand by while
we pick up Henderson. Don’t land: the
water is too choppy. Shorty is down
and will pick him up.”

Shorty Hassfurther swooped down on
the choppy waters of the North Sea,
sending two great geysers shooting up
on each side of his main float. He tax-
ied around as close to the struggling
Henderson as he dared, and idled the
twin Diesels until the two props were
barely turning over. Then he dropped
down on the main float and threw out a
sea anchor, which Henderson used as a
line to pull himself aboard.

“Are you all right?” Shorty asked him
as he got one knee up on the float.

“I'm all right,” Henderson growled.
“But what is Bill going to say about
my losing a Snorter?”

“He won't say anything,” Shorty an-
swered.  “He'lll be too glad to know
vou're 0. K., fella.”

The radio light on the panels of the
Lancer were gleaming red as Shorty
and Henderson elimbed into the cock-
pits. Shorty threw the switch and spoke
his name.

“You're sure he's all right?” Bill re-
peated in a moment.

“T'm all right, Bill.” Henderson said.
“I'm sorry I lost a Snorter.”

“Welll get that back before we get
through with this trip,” Bill said grimly.
“You'd better get into the air as soon as
you can, Shorty. We're all going to
circle around here for a bit to see if
there are any men alive in those planes.
Some of them have already sunk.”

For over an hour they circled low
ahove the area where the running fight
had heen waged. But there was no sign
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of life on the surface of the water or
within the fast-sinking green planes.

“All right,” Bill ordered at the end
of that time, “take your old positions
around the transport. Sandy, you drop
in behind Cy on the port side. Speed
three hundred miles an hour. We'll he
above Solo in a little over an hour.
Keep your eyes open!”

Forty-eight minutes later the red-tiled
roofs of the white city of Solo appeared
off their port quarter. The thousand-
vear-old city curved around the south-
east coast of the mighty Christiana Fiord
in an amphitheater of pine-clad hills.
The fiord, which was picturesquely dot-
ted with wooded islands and lined with
ancient quays, ended in a harbor that
was divided into two inlets by a rocky
promontory. On this promontory was
the ancient royal palace and the giant
landing field that had been blasted out
of solid rock.

“I'll make contact with Larsen, if T
can,” Bill said into his microphone.
“We'll circle the airport twice, Follow
me in in the regular formation. The
hangars are in the side of the hill that
adjoins the airport, underground.”

The white, strained face of Nels Lar-
sen appeared below the rim of the port
door of the transport as Miles threw it
open and worked the gangway for Bill
to descend to the apran,

VIli—MYSTERY
“HELLQO, BILL,” Nels Larsen said,

as though they had parted only yester-
day.

Those of Bill's men who already knew
Nels Larsen shook his hand enthusiasti-
cally. The rest were awed by the things
Nels Lavsen had accomplished in the air.

“I hear theyre trying to throw mon-
key wrenchies in the machinery,” Shorty
Hassfurther said to him with a grin.

“Live monkeys.” Nels Larsen grinned
back at him.

“You've made arrangements’ for my
ships and men?” Bill asked Larsen.

“Gunnar Halling, one of my men. has
taken care of all that,” Nels said. “But
I want to talk to you now, Bill.”

“And T want to talk to you,” Bill said
grimly. “I want to find out what mug
is going to pay for the Snorter I Jost
getting across the North Sea. You'd
better let my men handle their ships
while they're being serviced and re-
paired, They’re full of bullet holes.”

“Bullet holes?” Larsen said, his eyes
wide.

“Bullet holes” Bill echoed. “Shorty,
vou're responsible for everything. You
know what to do. Put Martin in charge
of the ships and you keep an eye on
every one. I may need all of you at
any minute. Es * Bill stopped, and
lis face reddened as he saw Sandy’s head
appear in the doorway of the transport.

“Hey! You nitwit,” he shouted, “put
those skis back in that transport!
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Where the—the " He stopped
speaking again. “Keep an eye on him,
Shorty, or he'll be starting for the north
pole. 0. K., Nels,” he said to the grin-
ning Larsen.

“What's this about bullet holes, Bill?”
Larsen asked a few minutes later as he
closed the door of his private office in
the administration building.

“Let me start from the time your
wan, Sweyn, made a landing on Barnes
Field,” Bill said. “Tony Lamport told
you about him, of course?”

Larsen nodded his head. “I can’t un-
derstand it, Bill,” he said. “What kind
of a maniac is loose in the world, and
why is he picking on us?”

“I don’t know who he is. Nels,” Bill
said. “But I can tell you why. TI've
run_into all kinds of situations and
machinations since I started my little
outfit. Every time I've Had some mur-
derer to fight he was after one of two
things: gold or power. Peaple wouldn't
laugh as they do when they quote: Tt’s
the root of all evil,” if they kuew how
true it is.”

“But * Larsen began.

Bill silenced him with an upraised

hand. “We're wasting time, Nels.” he
said. “T told you I didn’t know who.

Let me tell you what has happened to
me since Sweyn died on the floor of my
office.”

Larsen listened without interruption
while Bill told him of the attempt to
destroy his ships with hombs. their
flight across thie Atlantic and the attack
over the North Sex,

“A dozen single-seater fighters!” Lar-
sen exclaimed. “Where did they come
from? Who sent them?"

“Take it easy, Nels,” Bill said. “Who,
besides Sweyn, knew vou had made con-
tact with me?"

“I can't answer that, Bill, because
some one has been tampering with all
my correspondence and cutting in on
my telephone conversations. Secret po-
lice are working on things, but they
haven’t accomplished anything, A thou-
sand people might know it,”

“Tell me about your job here,” Bill
said.  “Maybe I'll get an idea. Give
me an outline of what you're trying to
do.  What roufes are you developing?
You're pretty close to Europe here and
vour boundaries are the other Seandi-
navian countries. It may be illicit trade
or smuggling. You're not far from Am-
sterdam. the biggest diamond center in
the world.”

“Perhaps.” Larsen said, nervously ex-
tracting a eigarette from n package and
lighting it. “You see, Bill, Finmark is
unlike any other country tryving to de-
velop air lines. At one moment you're
flying over mountain peaks at high alti-
tudes and the next you're down to zero.
So far the air lines have followed the
sea and fiords. Now, we're developing
cross-country routes to the west coast

of Finmark and across Sweden to Stock-
holm,

“The first line operated in Finmark
was developed by a German coneern, fly-
ing German ships. Two years ago, when
I came here, all the lines were consoli-
dated under one head. Solo is the hub
from which all of them operate. Up un-
til we developed the overland routes all
of our lransports were on floats, sea-
planes. Landing fields have been searce,
but there is plenty of water.

“All of our cities of any importance,
except Solo, are along the west coast.
The Gulf Stream keeps the const clear
of ice, even in the winter. There is lit-
tle icing of planes and not much bad
weather, Visibility is fine most of the
time, in spite of occasional low ceilings.
Lighthouses along the coast maintain
radio beacons and we have a fine
weather-forecasting service, The whole
country is becoming air-minded. That
is, they were until these things began
to happen.”

“What things?” Bill snapped.

“Sabotage,” Larsen answered. “It’s
hard to make you understand how T
know there is an evil force working, Bill.
We are not a talkative people, but we
feel things very keenly. Call it intuition
if you want to, Bill. You know it isn’t
easy to change the manners and customs
people have known and used for hun-
dreds of years. The great arms of the
sea that are the fiords reach hack into
the interior almost like rivers, and have
been the chief highways of travel back
into the dim ages. TIn the wintertime
most of the population travel on skis.
Even Bur soldiers are trained to run on
skis and to ski-jump in formation. In-
land, the people use a stolkjaerre—a

Again the green ship came
under his guns
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horse-drawn  cart—for transportation.
Except in the southeast Finmark i
mountainous, so we have few automo-
biles aud only about twenty-three hun-
dred miles of railroads all told.” :

“Listen, Nels,” Bill said. *T know all
about the wild picturesqueness of Fin-
mark, What T want to know is what
has happened!”

“I'm trying to make you get the feel
of the thing, Bill,” Larsen said, earnestly.
“I'm trying to make you realize that
there is some mysterious force work-
ing against me, That thing of burning
me in effigy aboard a miniature viking
boat is an example. There was no hint
of where the thing came from or who
did it. It gives me the creeps.”

“Where were these beacons
stroyed?™ Bill asked.

“On one of the scenic routes on the
west coast,” Larsen said. “We run a
triangular course around the Foloten
Islands three times a week. The people
who fly it are mostly tourists. The same
thing happened on the route along the
Hogne Fiord, farther south. Remember.
when we fly those routes we fly between
cliffs so steep that only goats can scale
them. The Hoge Fiord is a typical
Norwegian sea inlet between high moun-
tains and among slaciers, Next year
we're going to tap the sports and vaca-
tion sections with regular routes.”

“Well, Nels.” Bill said impatiently,
“we seem to be getting nowhere at a
tremendous rate of speed! What about
the two ships that were lost entirely?"

“That was on the Midnight Sun Air-
way,” Larsen said. “Tt runs from Christ-
heim to Moldevaag. Both the ships dis-
appeared on the leg from Bergholm to
Moldevaag. We only operate that leg

de-
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from the middle of July to the middle of
August. That is a tourist route, also.
It is the most northerly air line in the
world, Most of the visitors to Finmark
want to see the speetacle of continuous
daytime for twenty-four hours.”

“Then.” Bill said, “your trouble has
oceurred mostly on the tourist routes on
the northwest coast.”

“Mostly,” Larsen said. “Except for
the sabotage that occurred here at Solo.
Two ships we intended putting on the
Midnight Sun Route were destroyed by
fire.” :

“Tt seems to me,” Bill said, “that some
one doesn’t want you to be flying ships
over the northwest coast of Finmark.
Why?" g ;

“Tt narrows down to that,” Nels said.
“Maybe you'd like to talk to the divi-
sional manager of the Midnight Sun
Route. He happens to be here in Solo
at the present time.”

“Ts he on the field now?" Bill asked.

“T'll find out,” Larsen answered. He
picked up a telephone and spoke into
the mouthpiece. In a few minutes he
said, “Ask him to come to my office,
will you, please?”

“What does this divisional manager
think about things?”’ Bill asked. “Is he
a good man?”

“He's quite as puzzled as T am,” Nels
answered., “He knows that country up
north better than any man except the
native Lapps. He ought to; he licked
it twenty years ago.”

“Licked it?” Bill asked.

“He was an instructor in the lighter-
than-air service of the imperial German
navy,” Larsen said. “He look a couple
of cadets up for an instruction flight in
a nineteen-thousand-cubic-foot free bal-
loon. One of the cadets dropped a forty-
pound bag of sand over the side and a
northerly storm caught them that took
them into the region where an occasional
hundred-mile-an-hour wind occurs,

“They were way up on the tip of Fin-
mark, almost over the Arctic Ocean,
when they managed to get down. They
got some food and stores from a Russian
destroyer that had been wrecked there
the same winter. Two of them—Von
Boett, the divisional manager, and Plass,
one of the cadets—managed to survive
until they could fight their way out the
next summer.”

“That’s interesting,” Bill said. “How
did Von Boett happen to come back
up here?” :

“Both he and Plass came back about
the lime T came here'to develop the air
lines,” Larsen said. “They stayed in
aviation after the War. They came back
here because they liked it.”

A murderer.,” Bill said, “always re-
turns to the scene of his crime.”

“Lh, what's that®” Larsen asked, star-
tled.

“Nothing,” Bill said. “T was thinking
out loud. You found no trace of the
two ships that were lost up there?”

“Not a thing” TLarsen said. “We
thought some wreckage would be washed
ashore, but nothing has appeared as
vet.”

“You got an unlimited permit from
the government to allow me Lo work on
this thing with you?” Bill asked in a
moment.

“Certainly,” Larsen answered. “There
won't be any trouble from that angle.”

“The officials of your company knew
I was coming, of course?”

“Yes.”

“And you told this divisional man-
ager, Von Boett?”

“Ye-ps,” Larsen said slowly. “But 1
didn’t tell him just why you were com-
ing.”

“0), K..” Bill said as a knock sounded
on the door and a thickset man with
slightly graying hair, a purplish complex-
ion, and small, piglike eyes, came into
the room.

“Ah, Franz” Larsen said. “This is
Mr. Barnes, Bill Barnes. Mr. Franz
Von Boett, Bill. I've just been telling
Bill about the trouble we've had, Franz.”

“It is very bad, Mr. Barnes,” Von
Boett said in broken English.

“Do you have any ideas about it?"
Bill asked Von Boett, watching the man
carefully.

“No.” Von Boett said. “I only know
what has happened. This is a strange
country, Mr. Barnes. Those {rozen
wastes to the north hold secrets they
will never reveal.”

“Mr. Larsen told me you were blown
up there in a free balloon during the
War,” Bill said.

For an instant Von Boett's pig‘eyes
searched Bill's face. Then he smiled.
“I do not like to think of that.” he said.
“Jt was a terrible experience. We nearly
went mad and we nearly died.”

“One of the cadets with you didn’t
survive?” Bill asked.

“He went mad and wandered away in
the darkness,” Von Boett said. “We
could not find him again. But I do not
Tike to talk about those terrible months.”

“I can’t say that T blame you,” Bill
said easily. “What puzzles me is that
you ever wanted to go back into that
section to work.”

“Sometimes it puzzles me, too,” Von
Boett said with a laugh. “Something ir-
resistible drew me when I learned that
an air line was to be opened up there.
Young Plass and I had been working
together in aviation since the War, We
decided it would be interesting to go
back.”

“What about the pilots you've been
using up there?” Bill asked, abruptly
changing the subject. “Were the men
piloting the two ships that disappeared

dependable men?”
“Oh, absolutely,” Von Boett said.
“Mr. Larsen will tell you that. They

were two of our best men.”
“And you never found any trace of

AIR TRAILS

the planes. the pilots, or the passen-
gers?” Bill asked.

“Young Plass thinks they came back
one night,” Von Boett said, his purple
face working strangely.

_ “Thinks they came back!” Larsen ex-
claimed,

“He says he heard them and could see
them dimly, high in the air at night. Tt
was near midnight and the sun was
down mear the horizon. A sort of dim
twilisht had fallen that threw long shad-
ows across the ground. He says they
circled the field and then disappeared
into the haze to the north. Young Plass
has strange hallucinations at times.”
Von Boett dropped his eyes and stared
at the floor, :

“Why didn't you tell me this?” Lar-
sen demanded.

“What was the use?” Von Boett
shrugged. 1 thought it was just an-
other of his hallucinations, I didn’t
want to worry you about it.”

“How many pilots do you have up
there now?” Bill asked quickly.

“Tust Plass and another German
named Richter,” Larsen said. “We will
have two more men soon before the
season closes.”

“Young Plass is a good pilot,” Von
Boett said. “So was Richter.”

“They're hoth flying that leg each
day?” Bill asked, and went on before
Von Boett could speak: “That’s pretty
risky. They don’t get any real rest.”

“It's only a short leg,” Larsen pro-
tested.

#0, K.” Bill said, and he rose from
his chair and stretched. “I've got io
get some sleep. I didn’t get too much
last night. and hardly any at all the
night before. I'd like to talk to you
again before you go north, Mr. Von
Boett. When do vou expect to leave?”

“To-morrow Von Boett
said,

“By plane?” Bill asked.

“Yes, sir,” Von Boett answered.

They shook hands and Von Boett
waddled out of the room. The moment
the door closed behind him a lightning-
like transition took place in Bill Barnes,
He changed from a sleepy-eyed, smiling
individual to o man of dynamic force.

“Quick, Larsen!” he said. “What is
the schedule on that leg from Christheim
to Moldevaag? Is there another flight
this afternoon? Find out for me fast
or you're going to lose another ship!”

morning,”

“There is no regular schedule on that
les now. They each make a round
trip every day. according to the number
of passengers to he carried.”

“Get on your telephone,” Bill half
shouted, “and find out where Richter is
now. Didn't you notice that Von Boett
used the past tense when he spoke about
Richter? He said, ‘So was Richter.
Something, unless we stop it, is going
to happen to Richter. And watch Von
Boett. There is something up in that
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north country he and young Plass want.
And they're willing to kill men to get it!”

Larsen stared at Bill as though he
thought he had gone mad. Then he
leaped for a telephone. Five minutes
later he said to Bill, as quictly as he
could manage, “Ricliter is scheduled to
leave Christheim for Moldevaag in about
two hours. Shall T tell them to hold
him there?”

“No,” Bill said in a moment, “Don’t
interrupt Von Boett’s plans. Let him
go on as though he was going to make
the flight. Gel your hangars and tell
them to roll out the Lancer. Watch
Von Boett, but don't let him know
youre watching him. I'm
Christheim as fast as T can get there,
You'd better come with me, Larsen.”

IX—TEN AGAINST ONE!

A HALF HOUR LATER Bill Barnes
and Nels Larsen stood in front of the
two whirling disks that were the props
of the Silver Lancer. Martin, Miles,
*McCoy and Neely were swarming over
the gleaming ship, making a last-minute
inspection. Bill was giving Shorty Hass-

“Let 'em all sleep for a couple of
hours,” Bill said. *“Then follow me,
You'lll haye to handle the transport,

Shorty. Take Henderson in with you
to relieve you and handle the one-
pounder. Red, Bev and Cy in their

Snorters and Sandy in the Eaglet to
form a convoy. Don’t let Sandy hook
onto the transport. You may need him
outside at any moment and won't have
time to get him away if you have to
fight,

“I'm going to fly overland to Haven-
ger and then follow the coast line north
to Christheim. You'd better follow the
same route. If I should land before you
get into the air, T'll leave some one who
understands English in the Lancer to
pick up any messages from you. You
want to keep your eyes open. Tell the
men to be careful about using their guns,
Don’t use them unless you have to.
But if you have to use them, you know
what to do. Tf you're attacked it will
probably be by some more of those same
green fighters,”

“Who is behind
Shorty asked.

“A German who found something val-
nable inside the arctic cirele when he
was blown up there in a free balloon
during the War,” Bill said. “He didn’t
know how to get it oul until Nels began
to develop the Midnight Sun Route of
the Finmark airways, He's dangerous,
and he’s desperate now. Tl meet you
at Christheim.”

As Nels Larsen climbed into the after
cockpit of the Lancer and connected his
ear phones, he spoke to Bill. “This is
quite a ship,” lie said. “I've read a lot
about it,”

“It has to be” Bill said grimly.

this thing, Bill?”

"DU

going to

Red circled down alter the
flaming fighter.

you know how to work that swivel gun
back there?”

“I think so,” Larsen said.

“You just swing vour chair around
and lift the gun into position,” Bill said,
“There are spare drums of ammunition
in a rack on the starboard side.”

“Right,” Nels said. “T hope I don't
have to use it. How many guns do you
haye up there?”

“Two 50-caliber machine guns, a
S0mni cannon that fires through the

prop shaft, and four twenty-five-pound
bombs in the homb bay,” Bill said, grin-
ning, “Grab your hat, we're going.”

“0. K.,” Larsen said.

Bill released his brakes and gunned
the twin Diesels. The big ship picked
up momentum fast as it skimmed down
the hard-surfaced runway into the wind.
The airport of solid rock faded away,
and the city of Solo disappeared be-
neath the starboard wing as Bill banked
the big ship around and took it upward
in tight spirals, :

“Bill!” Nels Larsen shouted into his
telephone as Bill leveled off. I just
saw a couple of mechanics rolling Von
Boett’s ship out on the apron. Do you
want to wait and see where he is go-
ing?"

“He's going to the same place we are,
only we're going there faster,” Bill said.
He fed the snarling Diesels fuel as he
rammed open his throttles, “How much
altitude do we need to get over the
mountaing?”

“Ten thousand feet to he safe at some
points,” Larsen said. “You need nine
thousand to get over the Snehoetten in
the Dovre Fjeld.”

The red-tiled roofs of the city of Salo,
lying between the cliffs and the shining
water, faded away behind them as Hol-
menkolmer, the headquarters of Fin-
mark’s ski jumping flashed under their
wings.

Deep valleys, with tiny farms hanging
on Lheir sides, followed the river heneath
them to the sea. Farm girls in hrightly
colored jackets tended the herds of cows
and goats high in the mountains, Here
and there, perched precarionsly on the
sides of the fiord’s cliffs, stood sod-roofed
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huts where the girls lived, making cheese
and butter for the coming winter. Elab-
orately carved stabburs dotted each farm
for the storage of the yearly harvests
of cereals, cheeses, cured:meats, bread
and cakes,

“Your people are certainly self-suffi-

cient, Nels,” Bill said into the intercock-

pit telephone.

“They're like your Lancer.” Nels
smiled. “They have to be!”
Great ice plateaus and enormous

Usshaped valleys that were carved out
by the vanished glaciers of the ice age
spread oul interminably below them as
they climbed to get above the Snehoel-
ten of the Dovre Fjeld.

“Those glaciers look as though they
had been there forever,” Bill said to
Larsen. “It would be a tough place to
try to find a landing.”

“We have to use ships that won't
have to hunt for a landing,” Larsen
said. “Just follow the fiord below you,
Bill. Tt will take you to Havenger.”

“Listen, Nels,” Bill said. “Would you
mind taking the controls and taking us
in. I'm so sleepy T can hardly hold my
eyes open, and I may need to be awake
to-night.”

“Right, Bill,” Larsen said.
‘em.”

Bill's head fell forward on his chest
an instant later and his arms dangled at
his side. He was sound asleep within a
minute after Larsen took the controls,

Larsen held the Lancer at a steady
speed of three hundred miles an hour
while he checked and rechiecked the in-
struments before him. Then he opened
the throttle a notch and watched the
air-speed indicator elimb to three fifty
as the powerful ship glided through the
air without any additional effort,

“What a ship!” he said aloud. “I
wish I had a half dozen of these over
here.”

Then his eyes flew wide open. He
sat up in his swivel seat with a start.
The far-away roar of airplane .motors
crept into his ears. He thumbed the
dull. evening sun that was slipping to-
ward the horizon, but could see nothing.
He looked up and back and probed the
air all around him. He cocked his head
to the right and then to the left and
listened.

“Perhaps the rest of Bill's men are
catching up to us,” he said to himself,
Then decided it had been less than an
hour since they had left Solo,

“T've got

He cocked his ears again and decided
the roar seemed to come from the north
on his starboard side. The sound was
certainly growing louder and coming
closer. He knew he had better awaken
Bill. He started to speak into the tele-
phone and stopped. He wanted to let
him sleep until he set the ship down at
Havenger.

And while he hesifated it happened!

Two V formations of rugeed little
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green fighters dived out of a wisp of
fleecy clouds a thousand feet overhead,
their engines screaming. Larsen gasped
in horror and shouted Bill's name into
the telephone as white streams of tracers
danced through the air toward him.

As Bill opened his eyes Nels threw the
control column forward and
Lancer into a vertical dive with the
throttles wide,

“I've got her!” Bill roared in his tele-
phone as he wrapped his hand around
the stick. Larsen released the controls
as a storm of bullets drove into the tail
of the Lancer.

“Break out that flexible gun!” Bill
shouted. “I'm coming back:up in a
loop.”

Larsen whirled his chair around and
pulled the .30-caliber Brownmmg toward
him. He ran the gun across its track
as large drops of perspiration ran into
his eyes. He held the palms of his hands
against his ears and gulped like a fish
to lessen the pressure on his eardrums
as the Lancer continued to plunge to-
ward the great wastes of ice below.

The two V formations of five planes
each tried to stay on the tail of the
Lancer as Bill shook himself awake, He
held the nose of the big ship down and
down and down. Then Bill jammed the
stick even farther forward and the
Lancer came over on its back in an in-
verted loop. He centered the controls
and rolled right side up as the ten green
planes dived over him.

Opening the throttles wide again he
stuck the mose up in an abrupt climb-
ing turn until it almost stalled. Again
he kicked his rudder, and the earth
rolled out from underneath him as he
swung back on his original course,

Then one of the green ships was on
his tail again. He heard the tat-tat-tat
of its machine guns, followed by the fire
of another and another. He could feel
the Lancer tremhle as bullets crashed
into its tail assembly. He pulled the
stick back and went npward in a des-
perate zoom.

“They’re fast babies. Nels,” he said
mto his telephone. “T can’t make up
my mind whether to give them what
they've asked for or get on to Christ-
heim.”

“Tht:,s"ll come after vou, won’t thcv
Bill?” Tarsen said, his voice rasping.
“You'd better run aw ay from them un-
Bl your men get here. They're deter-
mined to stop vou.”

“Is Von Boett's ship among them?”
Bill asked.

“No.” Larsen said,
in again, Bill.”

“Let ’em have it!” Bill roared through
clenched teeth.

“They’re closing

The ten ships were coming at them
from every direction, spread out in a
semicirele. Bill gunned the Lancer for
a morent to pull away from them.

sent the °

Then he whipped up and back in a
flashing chandelle.

The Lancer, with its terrific speed
and manenverability, was up and over
and diving back head-on at the ten green
ships with the wild fury and abandon
of one of Nels Larsen’s ancestors gone
berserk, They dived and zoomed and
skidded to get out of his flaming path.
His fingers were fastened down hard on
his gun trips. He raked a green ship
that came under his sights with a with-
ering fire that brought the pilot up in
his seat with his arms flailing the air.
The ship slipped off to the right, stuck
its nose down and began a fluttering
descent to the cold earth below.

Bill gunned his engine again and came
over on the tail of the last plane. His
line of tracer smoke curled above the
head of the pilot., His bullets erashed
into the fuselage and climbed forward
to the engine block. Little wisps of
smoke curled out from the engine hous-
ing,

As he zoomed upward he heard the
chatter of Larsen’s swivel gun. He
glanced back over his shoulder and saw
that Larsen’s face was dripping with
perspiration—and  his light-blue eyes
were as cold and hard as the great gla-
ciers below them,

Suddenly the air seemed to be (‘hnLcd
with slashing, roaring green biplanes.
They were like vultures circling to set-
tle on their prey. But Bill could feel
that they were afraid of him.

“They've heard about that little con-
test over the North Sea,” he said grimly.
The eight ships came darting in like
wasps about a man who has disturbed
their nest. They were everywhere;
r-hargmg in from all angles, lhelr guns
screaming lead.

Bill eased the throttles of the L:mcer
open another notch and took it through
the air with the speed and fury of a
flaming meteor. He saw his bullets trac-
ing designs on the sides of the green
ships, but his speed was too great for
accurate shooting.

He knew that the Lancer was taking
a terrible beating, Tt was being riddled
from wing tip te wing tip by the guns
of the green ships. But he fought on,
his face tense and terrible in its abso-
lute concentration. He whipped the
Lancer up and down, skidded and side-
slipped, zoomed and dived to aveid the
streams of death that were aimed at him.

When he had another ship under his
hair sights he switched to his 30mm can-
non and literally blew the ship out of
the air. His aim was deadly now in
spite of the terrific speed of his maneu-
Vers.

Four of the remaining green ships
began to circle him, trying to get him
within the vortex of their fire and at the
same time keep out of range of his can-
non. The other three ships joined them
as they began to tighten the ecircle.
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Each time he tried to break out of the
circle there would be two or three planes
in his path to cut him off and force him
back. Bullets drummed all around the
two cockpits of the Lancer, but Bill and
Larsen seemed to hear charmed lives.

Bill's breath was coming in quick,
agonized gasps now. His hand was
wrapped around the control column like
a band of steel. He was using all of
his natural ability as a flier, plus the
speed and maneuverability of the
Lancer, to keep those seven ships from
carving a death’s head on the sides of
the two cockpits.

In another instant he got another
oreen ship under his sights and tore the
head of the pilot from his body with his
cannon., At the same moment Larsen
caught a ship that was diving in from
above with a stream from his .30-cali-
ber gun. The shimmering prop of the
green ship screamed in protest as the
bullets tore into it and cut it to hits. The
nose of the green plane dropped and it
plummeted toward the great, icy chasm
below. -

“We can’t keep this up forever, Bill,"
Larsen gasped into his * telephone.
“They’ll get us in a couple of minutes.”

“Hold it, Nels,” Bill said. “I think
they've had almost enough. If they
peel off and run we can follow them
back to their base and your troubles
will be over.”

“They’ll be over if T stop one of those
bullets, ton,” Nels said into the tele-
phone, but he laughed as he said it.

“There are only five of them left,”
Bill said, “They want to get both of us
out of the way.”

Then the green ships were on them
again, their guns spewing fire and lead
and death, Bill waited until they were
almost on him, He held his fire until
he had another ship dead under his
sights. His finger came down on the
trigger of his 30mm gun. He fired a
burst of five shots as he threw the throt-
tle of the Lancer wide and moved away
at terrific speed. He saw the sreen bi-
plane become one great ball of black
smoke and orange flame. As he yanked
the stick back into his stomach 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 final-
ity that was appalling. What had been
a ship with a living man at the controls
was now a broken mass of tangled qtecl
and a shattered body.

The pilots of those green ships
thought some flaming monster from an-
other world had fallen among them as
Bill came back at them. His blue eyes
were sleaming with a mad recklessness
as he attacked with a last burst of fury.
He was cursing steadily as he took his
rage out on those green biplanes. He
literally tore one of them to bits with
both his machine guns vomiting death;

-
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And that was enough!

The last three pulled out of the fight
simultancously and stuck their ships
down in vertical power dives. The faces
of the pilots were white and fear-stricken
as they glanced back over their shoul-
ders. They were sure that they had en-
countered something that was not hu-
man as they poured soup into their en-
gines with but one thought in mind:
escape.

Bill jammed the stick of the Lancer
forward with but one thought in his own
mind at that moment: to wipe out all
the pilots of those murderous green
ships,

But as the nose of the Lancer
dropped, one of the twin Diesels began
to suck and miss. Bill hauled the stick
back with a curse as he switched to an-
other tank. But both of his motors be-
gan to cough now, and for an instant

fear brought the hair up on Bill's neck

at the base of his skull. He looked over
the side and saw that great chasm of
yawning ice below him.

Then he switched to a small emer-
gency tank that was his last resort.
“They punctured one of my tanks,” he
said into the telephone as he jazzed his
throttles. .

In another instant the twin Diesels
caught again and took up their full-
throated roar. But the three green bi-
planes were mere specks in the distance
now, h

“I'd have to let ’em go. anyway.,” Bill
said to Larsen. “T'll have to use what
fuel we have to climb so we can glide
into Havenger. Can you get me some
fuel there for my Diesels?”

“I can get you anything you want,”
Larsen gasped. “What a fight, Bill!
What a fight!”

“Close your overhead hateh and turn
on your oxygen,” Bill said. “T'm going
up to about thirty thousand and glide
in from there. I don’t like the idea of
having to sit down on those glaciers.”

X—VICTORY

BILL threw the key on his radio
panel and began to chant Shorty’s eall
letters into his microphone after they
had started their long glide above the
steep fiords of the wesl coast,

“0. K., Bill.  Shorty answering,” came
back to him a moment later. “We're
just tuning up our ships. We'll be leav-
ing here in about fifteen minutes, Any
orders?”

“Just keep your eyes open,” Bill said.
“I'll wait for you at Christheim unless
something develops that takes me on
north. 1If it does, you follow me to
Moldevaag. I've got to lay over in
Havenger for a short time to refuel and
have one of my tanks patehed up.”

“What's the matter with it, Bill?®
Shorty asked quickly. “Did you run
into more trouble?”

“Ten of those green biplanes,” Bill

An anti-aircraft gun barked below him, and the Lancer bounced—
as a wisp of white smoke appeared in the air

growled. “They almost shot our but-
tons off. I don't think you'll have any
trouble after that, but keep your eyes
open. I'm signing off,”

Bill slapped the Lancer down on the
harbor of the port city of Havenger and
taxied toward the landing ramp. From
the docks rose the characteristic aroma
that is a part of Finmark: a blend of
fresh-cut lumber and the drying fish of
the curing works. The ships along the
green-mossed wharf piles, with the tides
of the north Atlantic slapping against

their stalwarl sides, were waiting to o
forth with copper. wood pulp and lum-
ber, and the various products of the
fishing industry.

Off to the west the July sun was
sinking to the edge of the horizon in a
soft glow of rose light that east no shad-
ows. In another few hours, disappear-
ing from sight for only a short time, it
would begin its rise again. They were
on the outskirts of the land of the mid-
night sun.

“You'd better get in touch with your
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airport at Christheim,” Bill said to Lar-
sen. “Get that pilot, Richter, himself. Tell
him to delay his take-off until he sights us
over Christheim. Tell him to use glasses,
as we want to stay high enough to be out
of sight and sound of the ground. Tell
him welll stay above him on his leg to
Moldevaag. But don’t alarm him. Tell
him to be ready to open his motors wide
if anything happens. We'll be there in
about an hour and a half”

“Right, Bill,” Larsen said. “You think
Von Boett is really going after him?”

“I do,” Bill said. “He doesn’t want
any pilots up in that territory except
Plass. Von Boett is about to make_ his
big coup.”

“Coup?” Larsen said.

“Hell's bells, Nels!" Bill grinned. “I
don’t know what he’s trying to do. But
I know he's stationed all those green
fighters up there to take something out
of the country. What it is, I don’t
know. He’s desperate now because he
knosys his back is against the wall. He
knows that if we don't stop him well
find out his secret, It's something ille-
gal or he wouldn’t be willing to risk
murder to execute his plans. That's all
I know. You've got to take it for what
it's worth.”

That flight up the west coast of Fin-
mark to the land of the midnight sun
was a thing that impressed itself on
Bill's mind wvividly. The land below
them was a rock-hound plateau, furred
with aromatic pines, that met the sea
in cliffs over which streamed the silver
ribbons of a thousand waterfalls. The

zea reached back into the land, some--

times for hundreds of miles, with green
fiords into which the swift waters rushed
with high-flung spray and incessant
thunder.

Salt spume, weird, circling sea birds
and the white sails of fishing smacks
drifting out of the carmine sunset min=
gled together to make it a land such as
he had never seen before. Barren moun-
tains, rising in a barrier to the east, were
gleaming with ice on their tops. Surging
through the narrow, ice-gouged valleys
were snow-fed streams alive with leap-
ing salmon. There were no railroads, no
automobile: roads, and most of the iso-
lated fishing hamlets had no means of
communication except by the sea.

All along the coast an island fence
known as the Skjaergaard protected the
coastwise navigation from the sea. This
was the route Nels Larsen’s men had
been flying into the land of the mid-
night sun.

In the wintertime the country was
covered with a mantle of ice and snow,
but now the steep green cliffs that lined
the fiords were covered with sweet-
brier, dwarf birch and summer berries.

“Tt’s strange land,” Bill said to Lar-
sen. “I begin to understand your feel-
ing about it. Only such a land as this
could have developed men with the

hardiness and self-reliance of the vi-
kings."”

“They were barbarians then, Bill,”
Larsen said, “But things have changed.”

“Things have changed,” Bill said as
he threw his radio key and tried to pick
up Shorty again.

“We'fe just above Havenger, Bill,”
Shorty said in a moment.

“Hike up your speed,” Bill said. “I
may need you soon. I'll he away from
Christheim before you reach there. Fol-
low the lighthouse air beacons along the
coast. If T call for you, come as fast
as you can, It will be daylight all the
time, vou kmow. You'll have to gel
down to two or three hundred Teet at
times, Take it easy.”

A half hour later Bill circled above
the city of Christheim, the great fishing
center for the northern seas. The wa-
ters of the splendid harbor sparkled
dully under the dim light of the sun.

Bill circled until he saw a big Sikorsky
8-43 amphibian rise from the harbor be-
fore he stuck his nose on the first bea-
con on the run to Moldevaag, The sun
was sinking slowly toward the horizon,
leaving the world a place of dim twi-
light as he took a position above the
fast Sikorsky. His eyes were narrow
glits now as he probed the sky all about
him and strained to cateh the first hint
of an alien motor.

He took a position high enough above
the Sikorsky so that he could not be seen
in the dim haze of the midnight sun.
The night was like nothing he had ever
seen. before. Tt had become a part of
the day and seemed to stretch on and
on forever into a vast void that knew
no end. He could understand that
vague uneasiness with which Nels Lar-
sen had approached the job of develop-
ing the air lines of Finmark., There was
something uncanny and weird about a
day that went on and on for weeks at
a time.

Bill's nerves were screaming as he en-
deavored to keep the big Sikorsky un-
derneath him in the dim, ghostlike haze.
One instant he could see its running
lights and the next they would vanish,

Then, as though they had been tossed
into the air by some inyisible hand, a
half dozen or more green ghosts ap-
peared from nowhere to surround the
fust amphibian! They came out of the
ghostly twilight and took a position
around the transport without a sound
to indicate their coming. One instant
the big Sikorsky S-#8 was alone, and the
next they were there.

It was only when Bill heard the tat-
tat-tat of their machine guns and saw
fire spew out along their engine housing
that he could believe his eyes.

“Try to contact Richter and tell him
to hold his course for Moldevaag,” Bill
roared at Larsen. “Use the master tun-
ing control. They're trying to force him
to land.”
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Then Bill stuck the nose of the Lancer
down and went plummeting toward the
three green ships that sere firing their
guns across the bow of the Sikorsky to
force the pilot down. This time, he
thought, I have the element of surprise
with me. His face was a grim mask of
ferocity as he thought further that the
pilots of those six ships were endanger-
ing the lives of not only Richter, but
all the passengers he was carrying.

His finger clamped down on his elee-
tric trigger as he got the green biplane
that was riding above the nose of the
Sikorsky under his sights. Fire and
smoke lashed out of the nozzles of his
machine guns as the pilot of the green
ship looked back up over his shoulder.
The powerful .30-caliber bullets from
Bill's guns drove into the fuselage of
the biplane just behind the pilot’s head
and crept. forward. The face became
a battered mass of red as the bullets
drove into it.

The green ship zoomed upward and
vawed wildly as Bill pushed his throt-
tles open and hung the Lancer on its
props. Another green ship came whirl-
ing around in a vertical bank, Bill could
see the fire dancing from the two guns
mounted along the engine housing, At
the same instant he heard the flexible
gun in the rear of the Lancer begin to
chatter and saw another green ship skid
out of range of its bullets like a fiddler
crab.

Then Bill and the Lancer hecame the
same flaming meteor he had been before
as he drove those green ships away from
the Sikorsky and gave it an opportunity
to disappear into the haze ahead.

“You got Richter?” Bill said into the
intercockpit phone. :

“Right,” Larsen said. “He says he'lll
take it on through. Aren’t you afraid
one or two of those ships will slip away
and get to him?”

“I am,” Bill said. “Deathly afraid.
But the five that are left are forming
a stepped-up column behind us now..
They’re going to gang us all at one time
hefore they oo after the Sikorsky again.
When they get close enough, turn your
gun on them. They'll try to close in
above us and I'll come up fast and over
and let the whole column have both
guns while we're inverted. Let me know
when they come. The longer they stall
the better it will be for Richter. I'm
going to contact Shorty and tell him
we need him.”

“Here they come,
screamed a minute later.

Bill!"

Larsen

Bill waited until he could hear Lar-
sen’s gun chattering and.could feel the
drum of enemy bullets in his tail as-
sembly before he opened his throttles
and flashed upward to hang the Lancer
on its props until he brought it over
on its back. Then he let the nose drop
and stuck it on the first of the speed-
ing green column. The green ships
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skidded and crabbed and slipped to get
out of range of his deadly aim. As they
tried to re-form he flipped the Lancer
over and was among them again, like
a fighting cock striking out to left and
right with its sharpened spurs,

Bill was tired now, so tired that his
mind and museles would not coirdinate
in their usual way, His face was white
and strained and his eyes were two red
slits of fire.

“I'm not good for much longer, Nels,”
he said into the intercockpit phone as
he sped away from the killing green
ships. “Keep your eyes open for the trans-
port and the rest of my men. T'm go-
ing to need them. T his voice
trailed off into a mere whisper,

He flipped his radio key and chanted,
SRR Seallmpi s NI R S R
calling S. N, I1.”

“You'll have to hurry, Shorty,” he
suid a moment later “I'm worn out.
Here's my position.”

“We'll be there in a couple of min-
utes,” Shorty said. “Hang on, Billl”

Bill went around and around those
five green ships for the next couple of
minutes, firing burst after burst and
eluding their vicious charges as best he

- tould with the Lancer’s speed,

When he heard the roar of the twin
Diesels in two of his Snorters he seemed
to take w new lease on life, He reversed
his direction with a dazzling chandelle
and started back toward the little forma-
tion of green ships. Cy Hawkins and
Red Gleason fell in on each side of him.
their eyes glittering as they sped into
battle.

The skies above the Lunsen Fiord be-
came a thundering, snarling madhouse
of flaming suns and roaring motors
again, Larsen's eyes were popping out
of his head at the fury of the attack of
the two Snorters. Planes were whipped
and rolled like feathers in a hurricane.
It was a vicious duel to the death, with
five planes against three,

Cy Hawkins singled out a green ship
as they broke formation. In an instant
they were locked in a terrific fight, each
stabbing and feinting for an advantage.
It did not seem that two human beings
could live through even a minute of such
furious combat. The earth spun around
and around i a dizzy circle as they
manenvered to get in a fatal burst of
fire.

Then, as Sandy came speeding into
the fight followed by Bev Bates and
the flying fortress that was the earrier
transport, the five green ships flipped
their tails in the air and tried to run
away. But Bill's men were on them and
had them almost at their merey, when
Bill threw his radio switeh and roared
orders into the microphone,

“Calling all planes. . . . Calling all
planes. . . . Calling all planes,” he
chanted. “Let ’em go! Come on back
and fall into formation around the trans-

port. Red and Cy to starboard: Bev
and Sandy Lo port. Tl be a little above
and in front of you, Shorty. We want
those ships to lead us back to their base,
It can't be far from here. Il stay on
their tails and give you your speed and
course from time to time. Il keep ‘em
in sight with my infra-red telescope.”

Bill pulled up the long, rectangular
metal case partly sunk in his instrument
panel and pivoted it sideways to posi-
tion over the center of his panel. He
glued his eyes to the eyepiece and ad-
justed the lenses.

“What the hell is that, Bill?” Larsen
wanted to know.

“It’s a black-light telescope,” Bill said.
“It's what you need over here with your
low ceilings. Tt projects an invisible
beam of infra-red rays which is capable
of piercing the thickest fog bank or cloud
formation. Tt is possible to -pick out
the boundary lights and runway on a
field where there is zero visibility.

“We're passing over Moldevaag now,
Larsen,” Bill went on. “The Sikorsky
is down and being trundled over to the
gangplank witli hand lines. She’s safe.
Those green ships are keeping right on
north,  We'll stay on their tails, They
figured on losing us in this hazy night
visibility,” He threw his radio switch

and spoke to his men for a moment,

When he again looked through his
telescope his whole body tensed, For
a moment he could not believe what he
saw ahead of him. The five green ships
were being joined by a half dozen others
that were coming up out of the valley
of a fiord, Then Bill sishted the row of
hangars, the two radio masts jutting into
the air and the long, narrow landing
field.

“There are more green planes coming
up out of the floor of the valley,” he
said to his men. “They're all spiraling
up to get altitude. I'm moing to nose
down and drop a couple of bombs on
the three bombers that are warming up
down there, We'll never be able to han-
dle them if they get into the air. They
look as though they mounted cannons
and three or four machine guns each.
All of you get some altitude and play it
safe when they attack., This is their
base, Now finish your job! I'm going
down!"

Bill jammed the stick of the Lancer
forward and nosed it down until he had
only a thousand feet between him. the
row of hangars and the three twin-
motored bombers lined up on the apron.
He reached for a switch and turned it
to make the four twenty-five-pound
bombs in the belly of the Lancer ready
for release,

He was only a thousand feet above
the little airport in the fiord as he took
his sights, An anti-aireraft gun barked
below him, and the Lancer bounced as
a wisp of white smoke appeared in the
air on his left. He brought the Lancer
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around in a dazzling Tmmelmann to spail
their aim as the three Snorters and the
Eaglet tossed their tails in the air and
dived on the eleven green biplanes that
were speeding toward them.

Bill saw four of the green ships above
peel off and dive toward him. He was
conscious of a terrific pressure on him
as he nosed the Lancer down again and
reached for the bomb-release lever,

As the four green ships came roaring
down on his tail, Bill yanked the stick
back and came up on his back and down
again, directly over the twin-motored
bombers below him. His homb sights
were directly on them when he pulled
the release lever,

Two grayish darts sped out of the
bottom of the Lancer, their blunt noses
taking a true course for their target.

The Lancer hounced again as they
drove into the huddled bombers. The
carth whirled under Bill's wing tip as
he banked around vertically and eame
back to drop the last of his hombs. As
those last two carriers of death ex-
ploded, débris that was made up of
men’s bodies, steel, wood and fabrie
spewed in every direction. Black smoke
welled out of the gas tanks of the bat-
tle cruisers that had been bristling with
machine guns,

“You  just destroyed Von Boebt's
plane down there!” Larsen screamed in
his ear, “You were vight! This is where
he was coming!”

Five thousand feet above the Lancer
the air had become deafening and be-
wildering. Bill could just see the terrific
fight that was going on. Tracer smoke,
white and yellow, rose in the dull haze
of the midnight sun as the three Snort-
ers, the Eaglet and the carrier trans-
port fought for their lives,

Bill knew it was midnight now be-
cause of the strange way the sun hung
on the horizon and because of the long
shadows across the top of the earth.

Bill went above his men and said to
Larsen, “Watch those men of mine!”

They saw young Sandy whip his
Eaglet through the air with the reckless
abandon of a veteran fishter. He was
here and there and everywhere, darting
in and out of the frantic struggle as
green planes skidded erazily around him.
They saw a green ship go over on its
side, its rudder biting into the air. to
swing in a tight eircle. And they saw
young Sandy come around behind it and
cut it in two with his bullets as it
straightened out. The pilot jerked up-
ward in his cockpit, then collapsed over
the stick as the ship plunged into a
spin and started its journey toward the
dark-blue waters of the fiord helow.

They saw the five machine guns and
the rapid-firer in the transport pouring
lead into any green ship they could ael
within range of their deadly aim.

They saw Cy Hawkins and Red Glea-
son riding their ships as though they
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were a part of them, feinting, jabbing,
leading the green ships into false moves
and then pouncing with as little mercy
as a calt on a mouse.

They saw that staid, brown-eyed Bos-
tonian with the Harvard aceent and cul-
tured voice, Bev Bates, tearing through
the roaring heavens. They saw him
come over in a snap roll and charge into
the fight like a man gone mad,

And as suddenly as the heavens had
become a bedlam of men seeking the
death of their enemies it hecame quiet
again. They were aware that machine
guns were no longer making the night
hideous with their noises. A mile to the
west raced the five remaining green bi-
planes. On their tails were the three
Snorters and the Eaglet, with the trans-

port roaring behind., Bill threw his
switch and roared, “Red, Bev, Cy,
Sandy, Shorty! Come out of it. Let

‘em go. We're going to make a landing
on the field below. Shorty, I want you
to go in first with all your fixed guns
on the hangars—Red and Cy on each
side of you. Snap into it! We still have
a job to do!”

“What flying, and what fighting, Bill!*
Larsen said.

Bill swung around in his seat. His
face was suffused with pride. *They'll
do,” he said. “They’ll take anything
aparts that wants to be taken apart.
We've got to get down and get the an-
swer to this, Nels, Wateh them take

their ships in
“land.”

They watched them, and Nels Lar-
sen was still shaking his head when Bill
sat the Lancer down beside them. The
hangars and huildings around them were
a shambles. There was no sign of op-
position from the men who stood, with
their arms raised, before the hangars,

One of them ealled out to Nels Lar-
sen in his native language.

Larsen answered him. “Von Boett is
badly wounded,” Larsen said to Bill.
“He wants to talk to you.”

They found the pig-eyed Von Boett
lying on a sofa in what served as an
administration building. His mottled
face was white now, and any one could
have told that he hadn’t long to live.

“You win, Barnes,” he said. “Some-
how I knew vou would.”

“What did you find up here in 1917,
Von Boett?” Bill asked him.

“Gold!” Von Boett said, and his face
twisted. “Millions and tens of millions
in gold. Tt was in the hold of a Russian
destroyer that had been wrecked in this
fiord, evidently trying Lo get away from
a storm. All of her crew were dead.
We survived, living on the stores we
found on her. We took the gold out
and put it in a cache that no one could
find, Giest wanted to report it to the
authorities if we got out alive. We had
to kill him to keep his mouth shut.

“We couldn’t think of any way to

on that little strip of
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get it out of here after the War. We
wanted it all for ourselves. Then, when
Finmark began to develop the Midnight
Sun Airline we knew it would be found,
So we gob jobs with them.

“Last summer I managed to get a
couple of million dollars ont of here.
With it I bought the planes, equipment
and men I've used to fight you, Barnes.
We forced down two planes on the Mid-
night Sun Airline. The passengers are
still eaptives here. We haven't hurt
them. We thought we could force Lar-
sen to close up this leg if he had a
couple of disasters. Then we planned
on using our planes to take all of the
sold out of here before the end of the
short summer

But Franz Von Boett never spoke
again. He choked horribly for a mo-
ment, Then his body shook convul-
sively and he was dead.

“Who gets this gold, Bill?” Larsen
wanted to know. *I've heard a tale of
the emperor sending out hundreds of
millions in gold. It was abandoned and
never found again.”

“I don’t know who gets the bulk of
it,” Bill said. “But I'm going to get
enough of it to pay for the Snerter I
lost and the money it cost me to come
over here.”

“Oh, I'll guarantee that, Bill,” Lar-
sen said. “T always pay when a fellow
comes to help me in his Sunday pants.
I'm glad you had ’em on, Billl”

GETT

jobs at present with some of the larg-
est air lines. Airplane-only mechanics
are not much in demand for air-line
work, as major overhauling of the mod-
ern liners is frequently done at the fac-
tory.

At leisurely little airports a green,
eager boy may fast-talk himself into a
job helping a mechanic, but he gets paid
little and the training and experience he
gets are of doubtful value, depending,
of course, on the ability of the mechanic
as teacher, the nature of work per-
formed, and so on.

Two of the bhigpest manufacturing
companies have informed us that their
skilled workers are recruited mostly from
men in similar trades and from men
trained in military or commercial avia-
tion schools, Very few are from helpers
who have learned on the job. Untrained
men have only a slight chance of get-
ting jobs at all. However, a few facto-
ries are turning more toward the appren-
tice system, and hire a limited number
of green boys (not younger than 18)
and pay them low wages plus instrue-
tion, or in at least one case we know of
charge the apprentice a small amount
while he is learning. * (Lists of factories
and their addresses may be obtained by
writing the bureau of air commerce.)

What kind of training is ordinarily
necessary to get a skilled job? Well, in
maintenance, if you expect to work in a
big base where work is specialized, you
may be able to get on the pay roll with
knowledge of only one kind of job. For
engine work, special airplane-engine
training is necessary for a good job. Op-
portunity for learning on the job. de-
pends on the poliey of the company.
Green men are hired and taught only
when school-trained men are not avail-
able, and it is harder to learn on the
job. In addition to engine work, jobs
requiring training different from that oh-
tainable in any other oceupation are air-
craft sheet-metal work, rigging, propeller
care, and instrument repair. In contrast,
a high-class machinist from any trade
may transfer quite easily to airplane
maintenance base work.

(Continwed from page 29)

FOR maintenance jobs at the medium-
sized airports, where work is not so spe-
cialized, you would need to be proficient
in all phases of maintenance. If you
worked without the supervision of a li-
censed mechanie you would have to hold
department-of-commerce licenses as air-
plane or engine mechanie, or both.

To set a license as an airplane-engine
mechanic you must be 18 or over: pass

INTO AVIATION

detailed theoretical and practical exam-
inations in engine maintenance, repair,
inspection and overhaul: pass examina-
tions on Aeronauties Bulletin No. 7 (Air
Commerce Regulations) and Bulletin
No. 7-H (Alterations and Repairs to
Licensed Aireraft); and’ have had two
vears' practieal experience on internal-
combustion engines, of which one year
must be on aireraft engines.

To get an airplane mechanic’s license
you would have to have at least one
vear'’s actunl experience in building,
maintaining or repairing aireraft: pass a
practical and theoretical examination on
aireraft structure, rigging, maintenance,
inspection, repair and overhaul: and pass
the same examination on Bulletins No. 7
and 7-H. (These may be obtained free
from the bureau of air commerce.)

To get a job in manufacturing work,
broader training is necessary in the small
plants than in the large ones. Training
suitable for maintenance mechanics fits
a man for some factory jobs, such as
final assembly. Detail assembly often
requires higher skill and a knowledge of
blue prints, and many mechanies’ courses
do not cover this work. Some of the
longer courses do.

A considerable amount of the skilled
factory work requires machine-shop ex-
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perience, and many of these workers are
drawn from other trades and from
schools giving machinists’ training. Men
from similar trades can be broken in
easily on certain other types of work—
for instance, electrical and radio installa-
tion.

There are also various skilled jobs in
factory work which are so few in num-

Ocia! Photo, 1. 8. Army Air Corpa,
Army transport of the type used for
parachute training.

ber that schools do not prepare for
them, and the factories train these men.
And there are some unskilled jobs which
do not pay very much and from which
there is little hope of promotion unless
e gets training off the job, Taking one
of these jobs might enable a boy to
study in a night school (schools are often
located near factories) and prepare him-
self for higher-paid work. Bul helpers’
jobs are hard to get. because so many
boys are trying to do just that.

Among the jobs in manufacturing, for
which special aviation training is almost
always required, are aircraft sheet-metal
work, aircraft welding, airplane me-
chanies (including rigging), and engine
mechanies. That’s why you'll find avia-
tion schools giving special courses in
these branches and comprehensive “mas-
ter” courses including most or all of
them.

What about schools, cost of courses,
and time to complete?

A recent survey by the bureau of air
commerce showed that the average
length of engine mechanics’ courses is
43 weeks, and the average cost of tui-
tion $181; for airplane mechanies’, 42
weeks and $180. Obviously, among the
schools questioned were some which give
rather sketchy courses, confined to im-
parting barely enough information and
experience to pass the theoretical and
practical tests for licenses.

THE top-notch aviation schools offer
thorough courses in combined airplane
and engine mechanics, which prepare for
both maintenance and manufacturing
Jobs. Included are courses in engines
(theory and practice): airplane assem-
bly (repair and rigging) ; aiveraft instru-
ments (theory and praetice) : propellers;
metallurgy, sheet-metal work and weld-
ing: theory of mechanies: elementary
aerodynamics; mechanical drawing: some
radio work: and meteorology. A more

elaborate course is available which also
includes study of air transportation,
foremanship, machine-shop  practice,
parachutes, and other subjects.

Tuition for these thorough courses at
the best schools is from about $600 on
up to $1,800, sometimes including (in
the higher-priced courses) from 20 to
50 hours of flight training. The time
required is from one to two years. Less
thorough courses may be had in wide
variety at various less expensive prices.
Schools gladly send details at the drop
of a postal card. Write to the Bureau
of Air Commerce, Washington, D, C.,
for its aviation ground-school list.

In addition to the general courses,
special courses in one phase of work may
be had. These vary greatly in thorough-
ness and price. A course in sheet-metal
work requires about three months and at
the best sehools costs about $200. Un-
der present conditions a graduate would
be sure of a job immediately. A weld-
ing course at a good school costs about
$100.  Welders are in demand al pres-
ent, especially on the west coast, but
not as much as sheet-metal workers.
Instrument service and repair courses
cost varying amounts up to about $300,
depending on the length and quality of
the course. Openings for such men are
relatively few, hecause factories do not
need them. But a big air-line company
informs us that there is a demand for
more such men at present.

Now we come to the military schools,
where Uncle Sam feeds you, pays you,
and trains you to hoot.

The Air Corps Technical School is at
Chanute Field, Rantoul, Ill. The courses
given and the time required to complete
are: airplane mechanic's, 36 weeks; air-
craft armorer’s, 24 weeks; radio mechan-
ic's and operator’s, 28 weeks: aircraft
machinist’s, 24 weeks; aireraft welder's
and sheet-metal worker’s, 24 weeks: para-
chute rigger’s, 8 weeks; photographic
course, 36 weeks; airplane instrument in-
spection and maintenance course, 8
weeks: air corps supply and technical
clerk’s course, 20 weeks. Graduates of
the courses which prepare for the kinds
of work done in commercial maintenance
and manufacturing operations stand high
with employers. Many sraduates choose,
of course, to remain permanently in the
air corps.

Enlistment in the air corps for three
years is required. Enlistment is open to
men from 18 te 85, who are United
States citizens or applicants for citi-
zenship, and can pass a moderately rigid
physical examination. High-school work
is not required for enlistment, but high-
school graduation or “its equivalent” is
recquired for admittance to the technical-
school courses. Each year of training
or experience in work similar to that for
which a course prepares counts as a year
of high school. This experience can be
obtained in the air corps before going
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to the school, and “grammar-school-
only” men can frequently get to the
school within three years, provided they
have intelligence and learn arithmetic
through decimals, ratio, proportion and
square roof,

If you already have high-school or
equivalent training and want to go im-
mediately to the technical school, yon
an write directly to The Commandant,
Air Corps Technical School, Rantoul,
IIl., for information and blanks, There
i3 usually a considerable waiting list for
enlistment at the school, and when your
durn finally came you'd pay your own
way to Rantoul.

You might get in quicker by enlist-
ing in the air corps for service at any
field and then taking your chanees on
being sent in the regular quota from
your field. Right now is a good time to
follow this method, for the air corps,
between March 1 and July 1, 19387, is
increasing its enlisted personnel from
about 16,000 to 17.784. Apply at any
army recruiting station or write for in-
formation to Chief of the Air Corps,
Washington, D. C. In the past about
700 men a year were trained al Chanute,
but with commercial business drawing off
trained men, and a 2,300-plane air corps
in the offing, the number may be con-
siderably larger in the future.

Privates in the air corps get $21 a
month, uniforms, food, lodging und medi-
cal attention. They also hecome eligible
to take out government life insurance,

Official Photo, U. S. Avmy Air Corps,

Air corps parachute riggers at the Air

Corps Technical School prove how
good they are—by jumping.

If you choose to remain in the air
corps, the pay, to which is always added
uniforms, food and lodging (or a cash
allowance) and medical attention, is not
unattractive. Base pay runs from $21
to $126. As a rated mechanic, base pay
is never less than $72 a month. Mini-
mum for a mechanic on flying orders is
$108. Promotions, plus extra pay for re-
enlistments, plus 50 per cent when on
flying duty, may put you up to around
$200 to $250 a month. If you stay in
for 30 years you retire with a sizable por-
tion of your pay for life.

In the April issue of ATR TRAILS,
in connection with eligibility for enlisted
flight training, we outlined the require-
ments for enlisting in the navy, possibil-
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ity of assignment to avinbion-training
courses, pay, promotions, and so on. So
we won't repeat that here. The main
difference to remember in anpdrmg the
army and navy possibilities is that in
the army you can enlist specifically for
the air corps, and even directly at
Chanute PField. In the navy you enlist
for “general service” and compete with
thousands of other “gobs” for assignment
to aviation. But in the army an enlisted
man eannot get flight training in grade.
He does have preference over civilian
applicants for appointment as a flying
cadet at Randolph Tield, provided he is
qualified as outlined in the March issue
of AIR TRAILS.

When he finishes training and his ac-
tive duty as a reserve officer, he goes
back to civil life or else enlists in the
air corps again, to serve as an enlisted
pilot. That is, unless he is extremely
lucky and gets one of the few regular
commissions. But in the navy an en-
listed man of exceptional ability may get
flight training without having any college
work at all.

So much for the ways to gel training
for nonengineering jobs. What about
training for the engineering jobs, where
opportunity for advancement to big
positions is best?

AVIATION ENGINEERS may be
roughly divided into aeronautical engi-
neers, and air-line engineers, though that
classification is very loose and not all
engineers in aviation work can be fitted
into it.

Aeronautical engineers, though gener-
ally trained rather broadly, are special-
ists on the job. Some concentrate on
load and stress analysis, some on design
problems, some on materials, some on
patent research, and others on special
pm]e{ ts in various divisions and subdi-
visions of engineering work. A good
engineer digs at his specialty, but also
keeps abreast of general developments
so he'll be in line for executive positions
where he would direct and correlate work
of various specialists.

In addition to the deep thinkers and
slide-rule fiends in the engineering de-
partment, there is the production engi-
neer, who works at increasing the gen-
eral efficiency of the plant by better
coordination of the departments, im-
proved fabrication methods, and so on,

Air-line engineers specialize in such
work as developing and improving avi-
gational aids, including radio and in-
struments; in airport design, lighting and
general equipment; in solution of main-
tenance and inspection problems; and
in general improvement of air-line effi-
ciency on the technical side.

Training for the better factory engi-
neering positions invariably involves a
four-year course (or its equivalent)
engineering, with aeronautical engineer-
ing as the major interest. Postgraduate

work may be advisable, as aeronautical
engineering is one of the mest difficult
of studies. It certainly will be unless
your university or school is one of the
best. In this connection it may be said
that some universities which are not
prepared to do so give degrees in aero-
nautical cnginu,rin". In fact, bad aero-
nantical engineers have been turned out
in such numbers by poor schools that
the eager young man, falsely led to be-
lieve he is an aeronautical engineer, has
hecome something of a comical figure
in the industry. The standing of the
school counts for as much as the degree.
You may get a list from the bureau of
air commerce giving addresses of all
universities and other schools giving
acronautieal training, but you should
take steps to find out which are the
really good schools. The opinion of a
prospective employer would not be amiss.
Or you may write and ask the Engineer-
ing Council for Professional Develop-
ment, Washington, D. C., for its list of
approved schools.

THE COST of gelting a technical
edueation varies so much between dif-
ferent colleges and depends so much on
availability of scholarships and self-help,
residence of student, and so on, that we
will make no estimates along that line.
Especially since information from various
institutions is easily obtainable.

Several strictly aeronautical schools
give technical courses, and some of them
command high esteem in the industry.
Here are brief descriptions of some of
the courses offered:

A nine-months’ post-graduate course
in air-line work for men who have al-
ready graduated from an accredited en-
gineering college. Includes practical and
theoretical work in airplane design, as-
sembly and maintenance; in metals fab-
rication; in engines; in communications
equipment and practice; in instruments;
principles of air transportation, and other
subjects. Tuition $600.

A two-year course for men who al-
ready have two vears of college-engi-
neering work, This is designated to fit
men for factory or air-line work, and
includes courses in airplane design and
construction; overhaul and installation of
motors; building; installation; mainte-
nanee of radio and instrument equipment;
and other subjects. The same course
may be had with advanced avigational
aids, air-line principles, and airport de-

sion substituted for airplane design.
Tuition, about $700 a year.

A two-year course open to high-school
graduntes, which attempts to erowd
four-year course into about 22 months of
intensive work. Omits “nonessential”
cultural subjects. It is aimed at both
air-line and factory work, Tuition, about
$500 per year.

Tn selecting an engineering school it
is a good idea to choose one close to a
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manufacturing center.  Your Lraining
and opportunilies are likely to be better
there. For instance, it is rumored that
one of the largest manufacturing com-
panies in the country gives preierence
and better chances for advancement to
engineers trained in a certain near-by
school in which it takes a special and
somewhat advisory interest.

The material division of the air corps,
in cooperation with the University of
Cincinnati and Antioch College. has
worked out a scheme whereby certain
employees of the division may worle part
of the time at Wright Field and spend
approximately equal periods taking col-
lege-engineering courses. In this way
those who show sufficient promise may
hecome aeronautical engineers and pay
their own way. The value of such a
close conneetion with the material divi-
sion is obvious, None exeept civil-serv-
ice employees may study under this ar-
il llgl‘lllL‘llt ¥

Next month we will give you details
about getting aviation jobs in civil serv-
ice. We will also give you information
about opportunities, pay and promotions,

Exaggerations

(Continued from page 39)

onto the “S” hook when he takes it off
the winder.

And after the flight the builder usu-
ally consoles himself by doubling the
duration, since he's convinced the rub-
ber was only half wound. No one has
ever been cruel enough to count the
turns and inform him that his half-
wound motor was practically fully
wound,

,Eu.lium{ion of glide ratios or sinking
speed gives rise to some wild stories.
No self- -respecting modeler will admit
that his ship has a glide ratio of any-
thing less than ten or fifteen to one,
But it is interesting to watch how
quickly the last foot of altitude disap-
pears when the model nears the ground.
This brings estimates of glide ratios into
the same eategory as the large fish
which got away. But never bring this
fact to the bunilder's attention or you
will lose a friend.

A story we heard the other day shows
how fertile the modeler’'s mind really is
in concoeting stories. Diseussing the
widespread popularity of gas models,
some one wondered if the descendants
of the present crop of gas modelers will
be born with two large fingers especially
suitable for cranking gas motors. And
too, these descendants might be able
to run through all serts of obstacles
never taking their eyes off the model fly-
ing directly overliead. They should have
remarkable tree-climbing ability. And
the set-up would be ideal if nature could
equip them with a sort of telescoping
arm that could be extended to lift the
model out of the top branches.
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STREAMLINED
AMPHIBIAN

(Continued from page 60)

The wing is mounted in the top, hull
noteh, the resulting break in outline be-
ing molded with plastic wood or wood
filler, >

Shape the tip floats from scrap balsa
and mount on bamboo struts,

PAINTING

Coat the entire model with clear var-
nish, white shellac, or clear dope to fill
the pores. Sand lightly where possible
before brushing the top coats. The
paints, black .md white, are schemed as
shown by the photo.

Cut two props from scraps, paint alu-
minum, and attach with pins so that
they are free to turn.

The windows are painted white and
trimmed with black.

MATERIALS

1 block 9x#%ax114”
2 blocks 2Y4x1” sq.
2 blocks 134x1%6"” sq.
1 4x2x5” sheet balsa:
1 94x2146x13"” sheet bhalsa
1 Y4x3x3” sheet balsa
‘1 pair 34” wheels
1 14” wheel

Vb o7 cement

1 oz. clear varnish, dope, or white
shellac

white
dopes.

Modern Motors

(Continued from page 33)

and  black lacquers, or

in particular, was already overburdened
with things to remember, it was appar-
ent that this would have to be removed.
So they devised the boost control.
Fundamentally, the automatic boost
control consists of a servo-eylinder and
piston which operate an auxiliary throt-

tle lever and are controlled by aneroid

pressure. A battery of aneroid capsules
is connected to a piston valve. An in-
crease or decrease in the rated boost
pressure will collapse or expand the cap-
sules, the movement of which canses the
piston valve to admit air to one side or
the other of the servo-piston, which con-
trols the auxiliary throttle and limits the
power outpul to the maximum desived,

In the single-stage type of super-
charger such as this, the servo-piston is
pneumalically operated. use being made
of the difference in pressure which ex-
ists between the supercharger inlet and
the delivery pipes. Some superchargers
use oil for operating the servo-piston, the
oil being taken from the main engine
lubricating system,

We should, of course, explain here, for
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the benefit of those who are not clear
on the function of the supercharger, that
the device is used to supply the engine
with the explosive mixture under pres-
sure. It should be apparent to the
reader that an éngine which relies on air
for its fuel mixture will find “hreathing”
difficult at high altitudes, just as does
the pilot who is flying the plane.

At sea level the atmosphere has a pres-
sure of 14.7 Ibs. per sq. in. At 5,000 ft,
this pressure drops lo approximately
12,13 Ibs. per sq. in., and at 10,000 ft. it
drops to approximately 10 lbs, Thus,
we must see that after the piston has
forced the mixture into a compressed
condition at a height of say, 10,000 {t.,
the final pressure will be much lower
than it was near the ground. If, for
instance, the atmospheric pressure at
20,000 ft. drops to about one half the
air pressure at sea level, it will be seen
that the engine will develop only half
its rated horse power. So, to make up
for this loss of air pressure, some arti-
ficial means had to be devised to force
the mixture to the cylinders at normal
atmospheric pressure,

Barly ideas included forms of blow-
ers usually worked by a turbine sytem
off the exhaust. They tried various
types of pumps, plunger, rotary piston
and centrifugal. These pumps could also
be worked by ordinary mechanical
means. There were many difficulties to
be faced and overcome. In the exhaust-
turbine drive there was a possibility of

weakening the impeller blades by the
high temperature to which they were ex-
posed, combined with the high stresses
as the result of eentrifugal force. Then
agnin the use of a turbine drive hrought
up the possibility of creating serious
back pressure on the exhaust, which
would cut down the power considerably.

However, the designers realized that
if the atmospheric pressure at high alfi-
tudes was lessened, it in turn reduced
resistance Lo the plane, and that the
power that could drive a plane at 250
m.p.h. at sea level would drive it much
faster at 20,000, and faster still at 80,000
ft., if they could devise some way to
maintain that power at that altitude.
They kept on working on the super-
charger idea, and to-day it is an ac-
cepted device on all high-power engines.

The army air corps has standardized,
in a general way, on 2 types of super-
chargers: pressure type and suction type.
The only difference between the 2 is the
relative position of the carburetor to the
supercharger, In the suction system the
carburetor is set at the opening of the
supercharger, while in the pressure sys-
tem it is placed between the super-
charger and the intake valve. Our su-
percharger illustration is that of the suc-
tion type.

Now we are beginming to discover
what improvements have been necessary
to produce 1.000 horse power in an air-
plane engine. New high-tensile steels,
lighter and stronger alloys, and more
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scientific means of testing parts and dis-
covering hidden flaws have all con-
tributed to the improvement and power
of the engine. The steel propeller, with
its greater strength and more scientific
design, has also played a big part in en-
abling the designer to boost the rpm.

Probably the greatest problem the de-
signers had to tackle when they under-
took to increase the horse power and
crank-shaft speeds of their engines was
that of cooling. 1In the great fight of
power wversus weight, they knew that
once they increased the speed of the
moving parts they had to provide for
extra cooling agencies.

During the War, aircraft engines were

going crazy with rpan. speeds of about
1.400. To-day 2,600 is nearer the gen-
eral mark, and the cooling and lubriea-
tion problems have increased accord-
ingly.

First came the old bugaboo, the ex-
haust valve, This has always been a big
problem, particularly in air-cooled en-
gines. Racing at terrific speeds, burning
new high anti-knock fuels, the exhaust
valves were under a continual hosing
of intense heat and flame that hissed
through the exhaust port. The design-
ers had to take care of 2 phases of cool-
ing on this point alone. The valve seat
had to be designed to stand this heat,
and the valve stems also had to be given
speeial attention. The valve seats went
through several phases until they se-
lected the tulip type with a thick rim,
which appears to be generally adopted
everywhere. They inereased the size of
the valve also, which helps in diffusing
the heat. '

The stem-cooling problem was some-
what more difficult, but to-day most

high-power aero engines use what is

known as the salt-cooled” wvalve stem.
In this we find the valve stem hollowed
out and the space partially filled with
a mixture of fusible salts. The salts
generally used are composed of metallic
sodium and sodium chloride. For this
reason this type of valve has become
known as the sodium valve.
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The research into valve cooling has
been carried on for years, and the sub-
ject would fill many such articles of this
length, It also includes research into
suitable metals for the valve seals and
certain oil-lubrication systems which ap-
[w.u very complicated when expressed
in words or type.

How important all this cooling means
in high-speed engines can perhaps be
best explained by studying the British
Schneider Cup winner of 1929, which
used the Rolls-Royee “R” racing-type
engine. It will be remembered that this
plane was the usual low-wing racing sca-
plane, To assure complete cooling in
every part of this high-speed motor the
demg‘ncrs first used 2 full-sized radia-
tors built into the metal wing. In this
way they took care of the water-cooling
])10])[(.1’11 of the engine. The oil tank was
lTocated in the fin and a special network
of oil-cooling tubes were built into the
sides of the fuselage.

In the Macchi-Castoldi racer this sys-
tem was further improved by placing
the oil tanks in the nose of the fuselage
and running the heated oil through a se-
ries of oil radiators mounted on the up-
per surfaces of the flonts, The water-
radiation system was ecarried in wing
radiators and then through smaller radi-
ator surfaces mounted on the fronts of
the floats, around the float struts, and
even in a generous-sized section of the
rear portion of the fuselage.

To-day most of these cooling features
first used in racing planes have heen
.uldptml to high-power engines used on
air transport and military planes. The
oil radiator is a standard feature on most
heavy-duty aero engines, while the wa-
ter-cooling system has seen the shift of
the radiator from the forward portion
of the nose to the wings, or in special
tunnels set under the engine.

In this country, where the air-cooled
radial has held top position, the problem
of air cooling high-power engines has
had to be tackled from many angles.
With the increase in size, number of eyl-
inders and, of late, the double-row vogue

LITERAL LEMUEL

“How do ya get the bums in the bumrack?”
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coming in, the cooling question has been
the one that has given the designers the
most worry.

As we pointed out 2 months ago, air-
cooling a radial was much harder than
cooling a whirling rotary. The front
sides of the cylinders got all the benefit
of the air stream. As a matter of fact,
hack in 1982 the army engineers were of
an opinion that the air-cooled engine had
reached its peak with 600 h.p. and were
seriously considering a mew drive for a
good water- or chemical-cooled Vee-type
engine, It was admitted then that to
increase the size of the radial by add-
ing another row of eylinders was imprac-
ticul because they could see no way of
cooling the rear bank.

However, that was 5 vears ago, Now
the designers are chuckling at their old
fears, for a simple cowling costing less
than $25 to build solved all their prob-
lems, This was the national-advisory-
committee-for-aeronautics cowl, which
added about 80 per cent to the effective
horse power of airplanes in flight, This
cowl, which looks like a large metal bowl
with an opening in the center for the
prop shaft to protrude through, _appears
on first gf.lm_L to effectively cover the
whole engine. However. owing to its
efficient design. enough air came through
the opening in the front to suitably cool
the engine. Not only did it improve the
cooling of the engine by properly dis-
tributing air around the eylinders, but
it added speed to the plane.

For instance, a ship with a maximum
speed of 118 m:p.h., using an uncowled
motor, was fitted with this N. A, C. A,
cowling and taken into the air. Under
the same weather conditions, and with
the engine running at the same r.pan.,
this top speed was increased to 137
m.p.h.

With the coming of even more power-
ful engines and the double-row radial,
the cowl was further improved by the
use of metal flaps that could be opened
or closed at will by the pilot. These
flaps were adjustable from the coekpit
and controlled the quantity of air pass-
ing through the engine.

How much further we can go with
this air-cooled radial is not yet known.
For years now they have been sounding
the ll(‘ll.l]t knell of the radial, but as the
months and years go by new problems
come up and are overcome, To-day we
have air-cooled radials developing nearly
1.500 h.p. which come off the produc-
tion lines like automobiles, The 1,000
L.p. engine is here to stay. 3

Mr. Roy Fedden, a noted aircraft-
engine cxpert, recently gave a lecture
in London before a critical andience of
aireraft manufacturers, in which he
hinted that within 5 years 1,000 h.p.
radials will be commonplace and that
Iﬁ-cvhnder air-cooled, horizontally op-
posed engmes will soon be available that
will give 1,550 h.p.
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new Fairey Battle Junior, a small edi-
tion of the earlier type Battle bomber,
is said to be the fastest single-engine
bomber in the world. The actual speed
has not been divulged. Another Kool-
hoven fighter, the F.K.62, powered with
a Bristol Mercury, does 230 m.p.h. at
14,000 feet. It is listed as a two-seater
fighter,

Germany recently launched a new
high-speed airplane rescue ship named
the Hans Rolshoven at Hamburg. The
Scottish Aireraft and Engineering Co.
of London. which is building the Bur-
nelli planes under license, is also build-
ing a new troop carrier, a bomber-fighter
and a torpedo carrier. They will be
known as the Clyde ships.

RACING AND MISCELLANEOUS

The proposed Lindbergh Transatlantic
Air Race is getting very little attention
in this country, although it has been re-
ported that Dick Merrill and Caplain

AIR PROGRESS

(Continued from page 7)

Lewis A. Yancey are planning to make
an entry. It appears that the original
rules have been revised and the race will
be held over the month of August; that
is to say, an entrant may start at any
time during that month, and his time
will be checked from New York to
Paris.

The rule that bars single-engine ships
has kept many American pilots out, so
they are grooming their mounts for the
annual speed races. which will be held
in Cleveland in September. Michel De-
troyat, last year’s great winner, plans to

“reburn, along with several other noted
foreign racing stars.

An international glider competition
will be staged at Wasserkuppe, Ger-
many, by the Aero-Club von Deutsch-
land from July 4th-18th. Tt is believed
that several American glider pilots will

- @o across to take part,

The German Junkers works are work-

ing on a new 4-crank-shaft Diesel of
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2,000 h.p. with a specific weight of less
than 1.1 Ib. per horse power.

Because he believed there was an -
justifiable delay in the delivery of mili-
tary aircraft, M. Pierre Cot, the French
air minister, has decided to requisition
the Morane Saulnier aircraft factory.
The British air ministry is considering a
plan to give aeronautical instruction in
publie schools, in addition to the usual
0. T. C. training,

The failure of undercarriages and their
accessories, such as hrakes, wheels and
tires, has been responsible for 25 per
cent of all air-line accidents, according
to a recent report made by the bureau
of air commerce. Pilot and personnel
error was blamed for 87.5 per cent of
the accidents. Bad weather comprised
a negligible per cent,

Believe it or not, but the new Doug-
las D.C.3. requires 5,800 ft. of wiring
to connect up the various electric cir-
cuits carried in the noted transport.

-
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The Sunstreak dives again, levels out
~and points its nose at the sky. Up it
goes in a vertical climb, reaches its limit
and falls off into a sideslip.

Norwood whistles in amazement. I
agree with you. The hoy is a born flier
or he would have crashed before now,
But his recklessness is due to bring
about the end of his career. He'll never
land that plane and live.”

Sterling is bringing his ship in low
over the field. He banks sharply, wing
tip seeming almost to serape the ground,
shoots the powerful plane into a wild
zoom and eircles the field.

“He’s going to land,” Norwood’s voice
1s low, tense,

The little speed plane is dipping, dart-
ing down to the airport. It starts to
level out, traveling at meteoric speed,
then climbs away with a wide-open mo-
tor as Sterling decides on another land-
ing attempt. ;

“Lost his nerve that time,” Norwood
sSays.

The second trial. Sterling dives and
skims over the field—lower and lower.
The wheels touch. The ship rebounds
into the air and again thunders away to
height and safety.

Third attempt. The plane bears
down on the field in a long, slanting
dive, sinks slowly to the earth, makes
contact with wheels and tailskid, de-
creases its terrific speed and comes to a
stop.

Norwood and those about him are
petrified.

DEAR HARRY—

(Continued from page 30)

“A three-pointer!” Norwood exclaims,
“He’s down safe!”

The racing plane turns, tavies up to
the hangars,

“Sterling,” Norwood begins, “I want
te say :

The pilot of the racer elimbs ont of
the cockpit and whips off helmet and
goggles to expose a merrily smiling face
—but not the face of Steve Sterling—
that of Speed Spaulding!

“What—what?” Norwood stammers,
but no mare need be recorded.

Well, wvou're, of course, wondering
how I worked the big surprise. Here's
how,

While talking to Speed Spaulding T
thought of the idea of disguising him
in my clothes and having him fly the
Sunstreal: racer, mainly to give Nor-
wood a thrill. As soon as T put the idea
up to Spaulding he fell in line with
great enthusiasm,

The rest you know., Dressed in my
flying outfit with my helmet and gogeles
concealing his face, Speed fooled even
the mechanics, And then he put on the
air show, purposely pretending that a
green hand was on the stick,

Boy, oh. boy! Ten years from now
they’ll still be talking of the joke Spaul-
ding and I pulled off to-day. And ten
years from now Norwood’s face will
still turn a delicate pink when I remind
him of it.

Presto!

We will at this point change scene
and subject.

Remember the episade of the aviation

club described in my second-last letter?
You recollect how I brought over a
transport plane for the aviation club to
inspect and the Croshyites replaced the
transport with a light plane, thas put-
ting me in a very embarrassing position
and enabling them to have a laugh at
my expense,

Well, ever since then I have been
waiting for a chance to pull something
on Crosby and his followers. OFf course,
I have no real grudge against them.
But I do yearn to have a laugh at their
expense before my air-school days come
to a close.

My opportunity comes—and T seize
it before it can get away.

An air meet is to be held at a neigh-
boring airport and Norwood is invited
to send over some of his advanced stu-
dents to show what they can do in the
line of stunt flying.

At the noon hour Norwood informs
the students of this invitation and asks
who would like to go. Crosby and three
of his pals volunteer,

It happens that I am not present at
the time Norwood makes the announce-
ment, but upon hearing of it decide that
I would like to go and stunt, also, Look-
ing up Crosby I inform him that he and
his three friends will have company in
the form of myself, when they go forth
to show their stunting skill.

“What!” howls Croshy. “We'll stay
home rather than be seen with YOl
Norwood ought to know better than to
let you go to the meet, I suppose you'll
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pull off some wild flying and break your
fuol neck.”

“802” T say. “Well, Croshy, if you
and your pals feel that way about it
you can go to the meet alone. I won't
force myself on you.”

Which serves to soothe Crosby. And
on the appointed day he and his three
Lenchmen fly away to the air meet, It
is left to me to journey there as a
lowly motorist in a borrowed flivver,

Ambling about the airport after my
arrival I locate the four Crosby planes.
They are standing on the line, apart
from the rest, ready for action when
their time comes, which, according to
the program will be in about an hour.

Going back to my car I put on a
mechanie’s coverall. Later, when most
of the crowd of spectators is down at
the other end of the airport watching
spot landings I visit three of the Crosby
ships, removing from the engine of each
enough vital parts to insure their com-
plete inability to fly. Any one noticing
me. of course, takes it for granted that
1 wm a mechanic working on the ships.

Returning to my car again 1 remove
the mechanic’s outfit, drive out of the
airport and cache the engine parts in a
diteh some distance away from the air-
port grounds. Safe and sure, that’s me.

Back at the airport I climb into the
fourth Crosby ship, the only one that
is in condition to fly. And T am just in
time.

“Tyent No, 3”7 comes the roar of the
program  Announcer’s voice over the

loudspeakers. “Stunt flying by four
student pilots from  Skyways Air
School.”

Even as I push the starter I see the
four Croshyites hastening to their planes.
They look up in surprise as my motor
roars into life.

Instantly, Crosby recognizes me. He
vells to the other three and they all be-
gin to run.

T open the throttle in a hurry. The
ship rolls down the field and into the
air. And right then and there I give
the crowd and myself a thrill that is not
on the program.

My motor is cold. It coughs, misses,
and spits like nobody’s business. I am
losing height fast. I dive, jazzing the
throttle.  The motor picks up—fails—
picks up again. The wheels hit the earth
an awful whack.
and what a bounce!

The packed grand stands are looming
up dead ahead. I must not crash into
them! T bank avound, almost slipping
into the ground—to find a hangar in
front of me! :

Desperate, I essay a suicidal climbing
furn—get away from the hangar and
almost go into a spin., But the motor
is running steadily now. warming rap-
idly.

Wiping a gallon of sweat from my
brow I look down, The Croshyites are
working like busy bees on the motors of
the three remaining ships. :

I cut my throttle and the amplified

The plane bounces— .
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voice of the program announcer blasts
Loy my ears.

“__coems that three of the Skyways
Air School planes won't start, folks. But
anyway one pilot has taken off, so we'll
probably see some stunting.”

And they will!

I cut loose with every stunt I know,
do everything bhut turn the ship inside
out. Dives, loops, spins, sideslips, bar-
rel rolls, falling leafs, I perform “em all.
Tinally T am finished and glide down
to a landing in the center of the field.

Over my idling motor I again hear
the announcer's voice.

“Folks., the exhibition is over—and
what an exhibition! I think you'l all
agree with me when I say that Skyways
Air School turns out mighty fine fliers.”

Oh, my. Does Steve Sterling blush
bhehind his gogeles at this praise. So
overcome is he that he almost fails to
perceive the oncoming rush of four furi-
ous Croshyites—four bloodthirsty tigers
with a single thought—the destruction
of that same Steve Sterling.

I gun the motor and speed into a
quick take-off. T'rom a safe altitude I
look and laugh down upori- the four
raging figures that stare up at te—and
hake futile fists. A happy moment,
truly.

Well. that’s the story. Keep a sharp
Jookout for my next letter. Tl be writ-
ing another before long (provided the
murderons Crosbyites don’t tear me limb
from limb). And so——

Yours, STEVE.

AERIAL PHOTOGRAPHY with a MINIATURE CAMERA

This phto. taken from a sport plane,
accentuates the buildings and shadows.

Although the fine-grain films may be
used, the supersensitive varieties are to
he preferred hecause of their greater

(Continyed from page 22)

speed. An exposure of 1/, of a second
at f:4.5 using a K 2 filter in bright sun-
light will—with the proper development
—give a very nice negative full of de-
tail, The shutter speed given will stop
any motion when flying at an altitude of
from 600 to 1000 feet on a smooth day.
Infra-red film may also be used, but
lenses of large aperture are needed. Ex-
posures of about 1/5, to /4, of a sec-
ond at £:2 will be necessary when using
the Wratten A filter and photographing
in bright sunlight. This film is desirable
when very long distance is to be photo-
graphed. The speed of infra-red sensi-
tive film may be increased from three
to four times by hypersensitizing, In or-
der to accomplish this, a four per cent
solution of ammonia is prepared—ifour
parts of twenty-eight per cent ammonia
to one hundred parts of water. The film
is bathed in this solution for one minute
and then dried very quickly, preferably
with an electric fan. These operations
should be carried out in total darkness.
The temperature of this solution should
not exceed fifty degrees Fahrenheit.

The type of plane is not of very much
importance, although one affording a
clear view of the ground should be used
if you have any choice. The accom-
panying photographs were taken from a
two-passenger Taylor “Cub™ maonoplane.
This plane is ideally suited to this type
of photography, since it allows an unob-
structed view of the ground, is easily
handled. has a landing speed of about
twenty-five miles per hour, and can be
set down in a “two-by-four” lot—a great
advantage in case of an emergency when
flying close to the ground.

The following is the technieal data
for the accompanying photographs:

Camera— Leica Model D
Lens—Elmar £:8.5

Filter—Leitz #2

Film—E. K. Super X
Exposure—=/yg sec. f:4.5 <
Developer—Champlin Z7
Altitude—800 ft.

Visibility—=50-40 miles
Ceiling—unlimited
Barometer—350.65
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pulled out, The red fire disappeared,
The pilot waved his hand to the crowd.

A spectator collapsed in his seat.

“It was only a stunt. Oh, well, I knew
it all the time.”

The whole crowd sat weakly down
again and watched the second stunt
plane dive through the air with a simi-
L torrent of fiery red belching from its
engine,

And that was the end of the exhibi-
tion.

Dave Rainier, striding across the field
with his partner, Bert Dayton, found the
boy standing where he had left him. He
noticed nothing wrong,

“It’s 0. K., Art. You’re hired as the
Air Aces’ chief and only greaseball. You
can begin by putting the ships to bed
for the night.”

The Air Aces moved on to a new lo-
cation, to another and another. No
scareity of engagemehts existed for them.
Their exhibition sas favorably known to
promoters of-all sorts of outdoor gather-
"It was a show that could be de-
pended upon to thrill the most indiffer-
ent crowd.

Art Weldon did his work thoroughly
and well. = The Air Aces came to feel
implicit confidence in their new me-
chanie,

But they found him diffieult to talk to.

“S'funny,” Bert Dayton confided to
Dave, “the boy looks like the friendly
sort, but he seems afraid to talk.”

Dave seratched his head.

"I know.” He laughed. “If Art
wasn't so young I'd think he had a deep,
dark past.”

Bert. Dayton tried hard to gain the
hoy's confidence. He explained to him
Lhe details of the apparatus on the two
planes; the formula of the chemicals used
for smoke making, the way they fed from

——tamks under the forward cowl into the

hot exhaust manifold, where they cre-
ated & partial combustion. The smoke
thus formed, he showed, was blown out
of the long exhaust pipe under the fuse-
lage.

Art displayed greatest interest in the
wethod of producing the final stunt,
where the plane seemed to be afire.

Daylon pointed to the exhaust mani-
fold.

“That’s done a little differently. We
open these ports on the manifold and
feed in first a_chemical that produces
black smoke. When the black smoke. is
pouring out of the ports in good shape
we inject a chemical that makes a harm-
less ‘red fire! The red fire sweeps back
over the fuselage. From the sround it
looks as though the ship is going down
in flames.”

Art smiled, a nervous smile.

“The first time I saw the stunt I
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(Continwed from page 25)

thought the ship was really going down
in flames.”

He did not smile at all when, a week
later, Bert Dayton made the suggestion
he go up on one of the exhibition flights.

“Why not come along? You'll enjoy
it. Throwing those smoke streams across
the sky is a thrill, believe me.”

The boy remained silent momentarily.

“Maybe you don't like to fly.”

That brought results.

“Don’t like to fly!” Art exclaimed. and
looked up at the blue majesty of the sky.

Dayton laughed.

"0, K., skybird. This afterncon we'll
hit the air trails.”

The Air Aces were almost ready to
leave the ground when Art came running
and pulled himself into the front cock-
pit of Bert’s plane, Seconds later the
engine exhausted at full throttle and
they were off.

“The boy’s a natural!” Dayton found
himself saying as he fling his ship
through the stunts. Engine blasting,
wires straining, they thundered down in
awesome power dives, whipped into
vertical banks, sideslipped with seream-
ing wires, throwing their smoke streams
all over the sky. Through it all, Art sat
easily in his cackpit, Now and again he
looked overside at the ground. turned
to watceh the vapor torrent pouring from
the rear of the plane. When he turned
thus his pilot caught a grin of pure de-
light. |

“Daoes that boy,” Bert said to himself
quite unnecessarily, “like flying!”

Came the grand finale.

Dave Rainier's ship had flown low to
lay the colored smoke sereen over the
crowd. When he returned to the hieights
Dayton “tipped over” his plane and let
it fall, putting it through wild manenvers
that seemed uncontrolled to the specta-
tors below,

“Here comes the black smoke!” Bert
yelled to Art, throttling down and turn-
ing a valve. He ducked in the cockpit
to escape the sooty vapor,

The dirty, black smoke poured from
the engine. A few seconds and Dayton
turned another valve, The dark smoke
mtermived with fiery red. He closed
the first valve and opened the sscond
wide. The red fire enveloped the entire
fuselage, streaming away behind like a
river of flame,

The control stick jerked under Day-
ton’s hand.,

Startled. he saw it move backward.
and the plane leveled out with wings
bending under the strain. The stick
moved to one side and the ship side-
slipped. sideslipped at terrific speed to-
ward the earth!

Coming to life, he gripped the stick
and straightened up in his seat. Alead,
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through the red fire, he could see Art
bent over in his seat gripping Ais stick.
The boy had seized control of the plane!

“Let go of the controls!” Bert roared,

Art turned a face transformed by ter-
ror,

“The fire!”

Dayton, his mind in a turmoil,
whipped glances at the engine, the fuse-
lage, the wings. There was no fire; at
least, only the harmless brand.

“Drop that stick!” he bellowed.

The carth was near, leaping up with
incredible swiftness. Desperate, Bert
wrapped both hands about his control
stick and fought the pressure exerted hy
the terror-stricken boy in front. He
managed to bring the stick to center.
The plane leveled,

A flick of his hand shut off the red-
fire valve—and immediately the stick
was free of pressure.

Dayton made a fast landing, his part-
ner’s ship close behind. Rainier leaped
from the cockpit and came running.

“What happened up there? I thought
you were going to crash.”

Dayton was almost speechless with
rage.

“Weldon,” he yelled, “srabbed the con-
trols and nearly crashed us!?

Followed a hectic session, Bert Day-
ton stormed at the hoy. Dave Rainier
tried to find out what it was all about.
And' Art himself remained tight-lipped,

“Listen, Art,” Rainier was pleading,
“You must have had some reason for
going wild up there,”

Dayton’s anger had subsided. The
crushed look of the boy was enough to
cool him down,

“Come on, tell us. What was it?”

“It was the fire,” Art said finally, his
voice low, “The red fire. T knew it
was harmless, but it scared me, T lost
my head.”

“So that’s it!” Bert could not keep
the biting sarcasm out of his voice. “The
red five frightened vou”

Dave Rainier said nothing, eyeing the
boy with a puzzled expression. :

Bert Dayton was all for firing Art
immediately. The partners talked it
over in the privacy of a hangar.

“L like the boy. You know that, But
he's a menace. 1f harmless red fire scares
him, what would real danger do? I
wouldn’t step into a plane with him
again for all the cash in the mint.”

Rainier demurred.

“I like the boy. too. And T can’t be-
lieve he's such a coward, There’s some-
thing—something: If we keep him
on long enough, maybe I can figure it
out.,”

Dayton gave in.

“0. K. Have it your own way. But




96

if you ever take that boy up in a plane
again

His partner smiled oddly.

“Y'know, that’s just what I'm plan-
ning to do.”

Things went on as usual for a time.
The Air Aces conlinued to thrill the
public.  Art Weldon continued to keep
their ships in first-class order. He
seemed to find solace in work, was at
the planes day and night—checking, re-
pairing, Lle:mmw

“Don’t you ever go hunting for amuse-
ment?” Dave Rainier asked once.

Art frowned over a rocker arm.

“No—no; not any more,”

Rainier walked away, his brain busy.
Another piece was fitted to the puzzle
he strove to complete. So the boy did
not look for amusement like a normal
boy—not any more. Why? There was
some definite reason. When that reason
was found

Overriding his partner’s opposition, he
invited the boy to go up with him on
ordinary stunting exhibitions. Invari-
ably Art rode through them with perfect
calm., It was, then, Dave concluded,
only the idea of fire that terrified him.
Another step forward.

The three were standing beside the
planes one day when Rainier made his
final play.

“I want yon'—he looked straight at
Art—"to ride with me to-day when we
put on the fire dive.”

The boy flinched, went pale,

Bert Dayton burst out.

“You're erazy, Dave! If you take
him up yowll be playing with death.
He'll freeze on the controls.”

“He won’t freeze the controls this
time,” Rainier said ealmly. “TI've discon-
nected the controls in the cockpit where
he'll sit.”

Then he addressed the boy.

“How about it? Tl put you in the
rear cockpit. The red fire won't be so
thick there.”

“And how,” Dayton broke in,
you gomng to control the red fire?
valves are in the rear pit.”

His partner was still looking at the
hoy.

“Art is going to work the

sare

The

valves, If

his unreasoning fear gets the best of him -

he can turn off the red fire.
“And now, Art, will you go up with
me?”
The boy’s face worked wvisibly.
SP—I—T'Nl do it!"

The skies turned leaden that after-
noon just before they took off. Bert
Dayton scanned them with a frown.

“I'm not superstitious, Dave, but T
wish- you'd put off this esperiment. I
heard once that most crashes occeur on
dark days.”

ANNUAL LICHT PLANE

.

- flames.

Rainier laughed heartily.

*No, you're not superstitious, Bert, ald
boy. Not much.”

“You're going to take him up just the
same?”

“Right.”

The two planes hored into the sky and
began the show, hurtling through each
succeeding  maneuver with increasing
speed. as planes and pilots warmed. to
their work. Stunt after stunt went off
with precision and completéness. Sur-
prisingly soon, it seemed, they were
ready for the climax.

Dave Rainier let his ship nose down.
He turned in the cockpit, pushing up
his gogeles to ohserve the hoy better.

“All right on the black smoke” he
called cheerily.

Art turned the valve and the seoty
cloud came pouring from the exhaust
manifold.

“Now the red fire."”

Art was as white as the white smoke
they had lately thrown across the sky.
But his hand moved to the valve. The
red fire sushed forth, rushed back with
the slip stream, whirled over him. He
sat there, face contorted with terror,
lolding himself under control by violent
effort.

Rainier turned back.

Boom!

The flame of an c\cp]mmn leapml ouk
of the engine—struck him full in the
face. His eyes! They were blinded!
Frantically he strove to open the seared
lids in spite of the pain. Through a red
haze he saw the broken exhaust mani-
fold. shattered by the explosion. Flames,
real flames, spewed forth, They ignited
the cowl fabrie,

He fumbled for the switeh, killed the
engine, Bub the fabric continued to
burn fiercely, The ship was falling. All
but blinded, he eould not control it.

The flames—they had reached his
cockpit—they were blazing over him!
He worked the control stick, tried to
sideslip the ship to the earth. . Impossi-
ble. He could nob even see the earth.

His parachute. Last chance. But the
straps were burning! He beat at them,
but they were already charred. The
‘chute was useless. !

Desperate, he turned his back to the
The boy! He had forgotten
him. Through the red haze he saw him
sitting there in the rear cockpit, frozen
with fear at sight of the fire.

“Jump—while
yelled.

you ecan!” Rainier

Art seemed to awaken from a trance.

“T won't leave you!”

He jumped up in his cockpit, pulled
himself over the windshield onte the top

of the fuselage. Flames gushed over
him. He came on in spite of them,

SURVEY
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threw himself into the front
grabbed the stick.

The wires screamed. A terrific side-
slip blew the fire away to one side.
Grimly he held the ship in the sideslip
until the rising carth seemed near enough
to touch.

A horrified crowd saw the blazing
plane strike earth heavily at high speed,
lureh wildly and voll to a stop. They
saw two blackened fisures emerge, one
supporting the other. The airport crash
truck raced to the scene. And pande-
monium reigned.

But it was quiet next morning in the
white, enameled hospital room. Dave
Rainier lay there in the bed, all but con-
cealed by bandages, with eyes red-
rimmed but otherwise uninjured. Bert
Dayton sat beside him—and both looked
at the hoy who stood at the foot of the.
bed.

“So you thought this boy was a cow-
ard,” Rainier sdid slowly to his partner.

Dayton stirred uneasily.

“Don’t rub it in. T've apologized
about four times already.”

Art tried to change the subject.

“T got the chemical tanks out of the
wreck and tested the stuff. The red-fire
solution was mixed too strong. Thats
why it exploded.”

Rainier continued to gaze at the hm’

“I see, We won't let it happen
again.”

Then he smiled. ) .

“And now let's have the story. We
know you've mastered your fear of fire.
Tell us how it got hold of you in’the
first place.”

“Tt happened at Sharon Airport.” Art
seemer a different person as he talked.
His old taciturnity was gone—gone for-
ever, “I had taken up a ship with a
bad engine. Shouldn’t have done it, of
course. But T had just got my license
and couldn’t wait to get-in some flying.
The engine back-fired, setting the ship
afire.  With no ’chute, T had to sideslip
down in flames. The fre got to me—
burned the hair from my head.”

Dave nodded.

“Knew there was something
the color of your hair.”

“Yes,” Art went on, “it grew out with
a sort of burned-yellow color. Always
reminded me of the fire—though 1
didn’t need any reminder. The memory
haunted me. Five of any kind terrified
me. I tried to fight the fear, but conldn’t
seem to master it.”

He paused.

“And yet,” Rainier said gravely, “when
our ship caught fire you conquered your
fear, fought your way through the flames,
and saved my life.”

Art looked down uncomfortably.

“Boy,” Dave Rainier said, “you're a
man.”

cockpit,

odd about
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CLIPPER, JR.
Here's something new, different, senszational! The
rubber-powered Comet Clipper, Jr., scaled right down
from the Comet Clipper! Engine roar gadget, high
elimb, flat glide: 36" elliptical wing detaches in event
of collision. Kit contains imitation gas motor, motor
roar device, wheels, cement, tissue, fin-
ished propeéller; metal eylinder flanges,
sharply printed Balsa, plenty of rubber. s 00
And just look at that price—only............
complete!  Kit No. P5 et

Postage 16c; none if ordered from dealer. plete kit only.

CLODHOPPER I

Designed by Jim Cahill, Captain of 1938 Lord Wake-
field Team. Winner of many American and world
competitions. 47" wingspan, 32" long.
has Jim Cahill’'s approval—it’s a marvel
of completeness. Kit No. P7. Com-

Postage 15c; none if ordered from dealer.

et

. COMET maintains distributors in many cities throughout the United States and other parts of the world Foreign distributors
_imeliidet  F. P. Sweeten, Blackpool, England; E, J, Hyams and Son, Wellingten, C. I., New Zealand. PACIFIC COAST DISTRIBU-
TORS: Edw. Kapitanoff, 4649 Prospect Ave., Los Angeles, Calif.; Smalley Paint and Paper Co., 5300 Rall, *d Ave., Secattle, Wash,

S Postage 16e; none if ordered from dealer.

2 NEW "BIG" MODELS—only 25¢ EACH

.

§ 32" PHANTOM FURY—Here's a “honey'"—a 30" BREWSTER SCOUT BOMBER—A snappy
3 big 82" model of a4 plane that has everything! eyeful—an anuthentic model of a remarkable
i Another of those sensational values only Comet fighting plane. Complete kit. Highest quality
} ean offer! Kit No. E24—complete kit 250 Balsa and other materials. Kit No. E23
anly

: COMET MODEL AIRPLANE & SUPPLY COMPANY

2509 West Cermak Road, CHICAGO. Dept. MN4, Eastern Branch: 688 Broadway, NEW YORE

The COMET CLIPPER
GAS MODEL

A natural-born winner—still leading them all!  Piling up new
triumphs in competition every week! TFeatures: removable
power unit integral with landing gear; wing and tail group
separates in event of collision; steep elimb and flat glide; easy
to build because difficult parts are finished; ¢ ft. wingspan,
Huild and fly this champion of them all!

Kit No, T7—Comet Clipper, including Comet Auto- v
e AR AT I G e i s R
il

A

Comet Clipper Kit with air wheelb...uerenrenenc $6.50
Postage 265e; none if ordered from dealer.

@SENSATlONS— atyourdealers.’

AERONEER

A hig 401" wingspan model of a dashing sport
plane! Exact secale, 1147-1". New motor roar de-
vice; movable controls, shock-absorbing

wheels. A remarkably complete kit, and nn
This kit a sensational value at only...cvconernecans
——

$100

Postage 15¢; none if ordered from dealer,

Kit No. P6

The BEST CEMENT
for MODEL
BUILDING

There's a saying among
model builders: “If it carries
the Comet trade-mark, it's
the best!"” That's especially
true of the famous COMET
CEMENT—the best cement
ever made for model builders
und general use. Doy, how
it sticks—helps wou build
strong, sturdy models ¢
will stand up. Arour
house, you'll find do;

uses for this great ce

it  will. stick to

china, leather, gla

Packed in attraetic
orful self-seal” t u b

nnEI oy i
priced o A d 10
only 5"" an e

\"‘_
SEMENT

Get your Comet Cement from your Co
dealer—lcok for the display!
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Ball Beaginng Thrust Bearings—

B |iminate drag! Increase power! Positive
ubrication for longer life!l

New High Dome Mono-Steel Piston—

Develops more power than any other
piston made!

OranksLaﬂ——

Only miniature motor with fully counter-
balanced one-piece crankshaft and tubu-
lar crank pinl

Connedting Rod—

Dural with Ohralloy bushings! Another
exclusive Ohlsson feature!

FAMOUS OHLSSON GOL:’I‘ SEAL—
—"World's Finest Miniature sl 850

Moteor." Af your dealer's:....
iy

400 HOURS WIDE OPEM!

and still going strong
without replacing a part*

OHLSSON "23"—'1“05? sensational light-
weight motor on the market. At s1 650

your dealer's, Only ..

Dealers == New Ohlsson Demonstration Display
Stand. Write teday for particulars on how to ob-
tain one of these handsome sales aids.

re gasoline motor, as it contirJues past
nt of a

jility and
ubjected
red of a

e today!

*Spark

LOS ANGELES, CALIF. .

plugs replaced

necessary.
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