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For several years, he was just like « score of other
men in the plant—a good, honest, fairly capable
worker, but only that. There was nothing distinctive
about him or his ability —nothing to make him stand
out from the crowd—no reason, as a matter of fact,
why he should ever receive a raise.

Then one fortunate day he decided that the reason
he wasn't getting anywhere was because he lacked
special training. He searched around a bit—asked
a great many questions—and then enrolled for a
home-study course with the International Correspon-
dence Schools,

“'Soon dafter I began studying,”” he wrote to us the
other day, “we had a change in management at our
plant, The new superintendent said that only_ men

INTERNATIONAL

CORRESPONDENTCE

who had really studied their work were in line for
positions as foremen.

"I certainly was glad then that I had decided to
study in my spare time. For, thanks to my I. C. S.
Course, I was the only man in the organization who
could talk to the superintendent in his own language.
As a result, I was promoted over men who had been
here from ten to twenty years.”

What are you doing with the hours after supper?
Can you afford to let them slip by unimproved when
you can easily make them mean so much?

One hour a day. spent with the I. C. S. in the quiet
of your own home, will prepare you for success in
the work you like best. Yes, it willl Put it up to us
_io prove it. Mail this coupon today.

SCHOOLS

BOX 4933-B, SCRANTON,

%  Without cost or obligation, please send me a copy of your booklet,
and full particulars about the subject before which T have marked X:

PENNA.
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STUDENT NOW
TEACHES AVIATION

“Your Course certainly has
been of greal assistance to
me in teaching the boys In
my eclass the fundamentals
of  ameronauties. A o] b
HELBIG, JR., Assist, Edu-
cational Adrisor, Co. 1891,
Camp NP-8-VA, Roselyn,
Val

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

training and what it has done for others.

I Teach You QUICKLY=at
Home in Your Spare Time

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

No Previous Experience Needed

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

You Have Many Types of Jobs
to Choose From

You have over 40 different types of jobs to choose from once
vou have the necessary training, You get all the information
vou need to pass the Government's written examination for
Mechanic's or Pilot’s Licenses, in a few short months. If you
want to learn to fly, I can probably save you more than the
cost of my Course at good airports all over the country.

Aviation is Growing Fast

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

WALTER HINTON, Pres.

Aviation Institute of America, Inc.
1115 Connecticut Avenue, Washington, D. C.

Cet on

AVIATION’S

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

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

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

I've made it easy for

PAYROLL!

Walter Hinton:

Trail blazer, pioneer, ex-
plorer, author, instrue-
tor, AVIATOR. The
first man to pilot a
plane across the Atlan-
tie, the famous NC-4,
and the first to fly from
North to South America.
The man who was a
crack flying instructor
for the Navy during the
War; who today 1is
training far-sighted men
for Aviation. Hinton
is ready to traln you
at home in your spare
time. Send for his Free
Book—TODAY.

AIRPLANE
FLIGHT
INCLUDED

“Giveherthegun !
You're off! As soon
a8 you complete my
Course, I arrange a
flight for you at an
aceredited air field.
It doesn't cost you
a penny. It is my
graduation present

i for my big FREE /
BOOK on AVIATION NOW/

! Walter Hinton, President A3G E
I Aviation Institute of America, Inec. |
|
|

| 1115 Connecticut Avenue, Washington, D. C.

| Please send me a Free copy of your book, “Wings of
| Opportunity.”” T want to know more about my opportunities |
[ in Aviation, and your tested method of home training. This |
| request does not obligate me. (Write clearly.) 1
[

| I e e TR et s et ML e T i
{ Vo tod T A A e S e el | L Algre ]'
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China Clipper, at rest
on the sunlighted Pa-
cific and glimpsed
through tropical
palms, suggests all
that the Pan-Ameri-
can passenger enjoys
when traveling the
air lanes in Southern
waters.

Martin bombers in flight to
Miami from Langley Field,
Virginia, on the first of the
two-stage hop to the Panama
Canal. Each plane, carry-
ing eight men, is equipped
with complete jungle kits.

The Lindberghs after their

arrival at Rome, from Eng-

land. Colonel Lindbergh's

custom-built Miles "Mo-

hawk'* is carrying them on

their extended flight to the
East.

Foot-powered ltalian plane is driven by
pedals and has actually flown a few hun-
dred feet. It has been entered in com-
petition for 100,000-lire prize offered for
the solution of man-powered flight.

Amelia Earhart's flying laboratory, a
special Lockheed Electra, before the re-
cent California-New York ""business trip."



Mass demonstration

of the Boys' Airplane

Association of Ja-

pan indicates the

popularity of the

hobby throughout
the world.

Right: Air Taxiin Ja-
pan is popular with
the ladies—it is pi-
loted by a woman.

Right: Douglas DF—four-
teen-ton flying boat on which
Russia holds an option,
carries 32 passengers, 200

m.p.h. at 6,000 feet.

The upper deck
of a Martin-built,
Pan-American
clipper looking
forward to the pi-
lot's cabin, shows
the engineer's
room in the fore-
ground and the
radioc room be-
tween.

BECH KL A
#KPG 8 B2 1irt

“Aerial Phantom," newly invented plane,
has no wings, tail, or propeller. It is
to be operated on the turbine principle,
claimed to liff 50 pounds per horse power.
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THE AIR SHOW

Below: At the National Aviation Show in the Grand
Central Palace, New York City, the AIR TRAILS
booth commanded a continuous crowd. Wing
Commander Clyde Pangborn presented the original
of the February cover to Captain Frank Hawks,
because it featured his new plane "Time Flies.”
The picture of the presentation is superimposed in
front of the booth so that all readers of AIR TRAILS
may see the details of the display. It is estimated
that 165,000 people visited the booth during the
show. Present at various times were Clyde Pang-
born, Captain Hawks, Lt. Com. George O. Noville,
Gordon Light, William Winter, George L. Eaton,
Frank Tinsley, Commander Carlson, and many
other prominent aviation figures.

To demonstrate new “pigeon in-
stinct' homing device, two T.W. A.
pilots went cloft. One deliberately
confused the location before turn-
ing over the controls to the co-
pilot, who had been blindfolded.
Using the new radio device the
plane was immediately directed
homeward.

LARGEST DCELATION
OF ANY AVIATION MAGAZINE

BILL BARNES AIRPORT

= Ko i



Aviation News,

AIR FORCES

LEET-LANDING exercises of a secret nature will

be held this month off southern California. Army,

navy, and marine airmen will take part, and con-
siderable precaution will be taken to make certain that
all details of the so-called Operation No, 3 will be car-
ried out as efficiently as possible, Owing to the length
of coast line to be protected by the United States, de-
fense officials intend to make this one of the most im-
portant strategic exercises for the three services.

The war in Spain continues to provide much of in-
terest for followers of military aviation all over the
world. While sporadic bombing makes up the bulk of
the action, a few air battles have taken place recently.
Two insurgent planes were shot down Feb. 13, 1937,
while attempting to bomb along the Madrid-Valencia
highway. It is believed that the Loyalist airmen are
obtaining better fighting craft from Russian factories
and are now able to put up a better showing against
the fast German Heinkels and Italian Fiats which are
being used by the Rebels.

Eight army bombers of the 96th Aero Squadron re-
cently completed a four-thousand-mile round-trip flight
between Langley Field, Va., and France Field in the
Canal Zone, Fifty-seven planes of the 27th Squadron,
the 1st Bombardment Squadron, and the 8th Squad-
ron, as well as nine special transport planes from Barks-
dale Field, took part in the annual mid-winter maneu-
vers at Mouth ‘Clements, Mich., and were inspected by
Colonel W. A, Frank of Mitchel Field, N, Y. The
maneuvers included aerial-gunnery practice, hombing
and tactical maneuvers. The public was treated to many
forms of mass flights,

During the maneuvers, Colonel Frank started an in-
vestigation into the reason for faulty landing gear found
on several Martin D-10 bombers. One of the retract-

Official phato, U. 8. Navy

able landing gears fouled when a Martin, piloted by
Lieutenant David P. Laubach, was trying to get in.
It was impossible to get the wheels down, but Laubach
brought the machine in safely and saved the lives of
his crew of three,

Owing to the splendid codperation of the Royal Air
Force Fleet Air Arm, the “attacking” Blue Fleet was
forced to give up its attempt to make a successful land-
ing at Singapore. This occurred during the recent
“war games” in the Far East. The raiding “Blue” de-
stroyers were continually “attacked” by the defense
air and under-water fleet and had to withdraw after
suffering “considerable losses.” A new “Battle Junior”
light bomber has been built by the British Fairey Co.
for the Royal Air Force, which British air writers
claim to be the fastest single-engined bomber in the
world. It is actually a small edition of the Battle.
Britain is now testing a French Dewoitine D.510 fitted
with a Hispano-Suiza “cannon” engine. While refuel-
ing a large bomber in Mesopotamia, British service men
have to figure on'the loss of at least five gallons of fuel
due to evaporation. They are now working on a new
refueling device which will trap the vapor and suck
it back into the main tank in its original form.

European visitors to Berlin were recently treated to
a display of German anti-aircraft gunnery. All were
astonished at the remarkable accuracy of the German
gunners. “Berlin has not much to fear from the air,”
one British observer admitted.

Canada has allotted $11,750,000 for the strengthen-
ing of the Royal Canadian Air Force. Many new of-
ficers will be accepted, and five hundred airmen mechan-
ics will be required at once. More than one hundred
new machines will be purchased immediately.

A large number of Vought V142 scout bombers, pur-
chased by the Argentine Government, (Turnto page81)
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A NEW BILL BARNES AIR NOVEL

ILL BARNES shouted “O. K.!" above the idled
roar of the two Barnes Diesels in the nose of the
Silver Lancer. “T'll be back between ten and eleven.
Shore leave for any one who wants it to-night, Scotty.
Shorty and Red are down in Washington making a check
on that aerial survey of the national parks. If they come
in to-night tell 'em to wait up for me.”
‘Right, boy,” said “Scotty” MacCloskey, major-domo
and chief technician at Barnes Field. “It’s a nice thing

you're doing—having dinner with your father’s old friend.”

Bill glared at him and eased his powerful frame into
the front cockpit of the gleaming Lancer.

“Time is about the only thing I'll have, if we don't get
some work around here before long,” he shouted back at
Scotty, as he jazzed the three thousand horses in the
twin Diesels. He slid back the bulletproof glass hatch
above his head and stuck his tan brogues into the rudder
stirrups, He flicked the radio key on the instrument
panel and spoke into the black mike hung before his lips.

“How's it, Tony " he asked Tony Lamport, head radio
operator and dispatcher on Barnes Field.

“All clear, Bill,” Tony said. “Wind E. S. E.
good boy, Bill.”

“Phooey to vou!” Bill exploded.

Be a

“T expect to be
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bored to death listening to an old coot describe his col-
lection of crown jewels. Maybe you'd like to go in my
place "

“No.” Tony chuckled. “Just slip a couple in your
pocket for me. My girl likes emeralds and sapphires.”

“No diamonds, eh?"”

“No diamonds,” Tony said. “Her Aunt Esther got
hit over the head one time when she was wearing a dia-
mond. She's against 'em.”

“0O. K.” Bill laughed. He shrugged his muscular
shoulders to ease thé discomfort of the tweed suit and
topcoat he was not used to wearing in the cockpit of the
Lancer.

“Hey! Wait a minute, Bill!” Tony shouted in his
car. ““Two of those carrier pigeons of Sandy's are com-
ing in for a landing. You might get ‘em tangled in your
props.”

Bill pushed himself up out of his bucket seat and looked
back over his shoulder across the apron. On the steps
of the administration building voung “Sandy” Sanders,
the kid ace of his little squadron, was waiting to welcome
his pigeons home. There was a grin on his freckled face
as he watchied his latest hobby come gliding in for a
landing.

“Tell him to keep those dog-gone things out of the air
around here!” Bill roared at Scotty MacCloskey and
threw off his wheel brakes.

The big sesquiplane screamed as Bill poured soup into
the engines. Where the main runway converged with a
number of smaller ones he kicked his rudder and the
world became a place of blurred greens and whites, The
silver bullet skimmed into the air like a comet. A green
hight came to life on the instrument panel as the sesqui-
plane landing gear snuggled up into the belly of the
fuselage and the wings. Bill hung the big ship on its
two three-bladed props and took it to eight thousand feet.

Far off to the left the skyscrapers of Manhattan tow-
ered into the hazy afternoon. To the right stretched the
long, rolling hills of Long Island and the great sand
dunes., Jericho, East Norwich, and Oyster Bay flashed
helow the Lancer's wings, The traffic of Long Island
Spund chugged east and
west, north and south. The
great ball of fire that was
the sun crept toward its bed
in the hills of New Jersey.
Lights beganto flicker on
in the homes along the
Connecticut shore, as Bill
slapped the main float and
wing-tip pontoons on the
water off Shippan Point
and taxied toward the land-
ing ramp.

During that short hop
from Barnes Field, Bill had
heen thinking about just ene
thing: the lack of activity
on his airport during the
past two months. Business
had been at a standstill.
His little squadron of fliers
were becoming both jumpy
and hored. The salaries of
the small army of grease
monkeys, sheet-metal work-

Making sure the little metal tag was fastened se-
curely on the leg of the carrier, Sandy let it free—

AIR TRAILS

ers, mechanics, carpenters, engineers, guards, office
workers, and unskilled laborers had to be met every
week. The terrific overhiead was eating into Bill's bank
balances every day. He knew that he must turn up some
work that paid real money within a comparatively short
time or things would become serious.

He was still thinking about those things as he took his
seat in the gleaming, black limousine old Caleb Barnabas
had sent to pick him up. The liveried chauffeur meshed
the gears silently and the big car glided noiselessly into
the hills back of Stamiford.

It was nearly dark when the chauffeur brought the
car to a stop fifteen feet away from a pair of huge iron
gates. A secarchlight played on the car from a low
tower behind the gates. Two uniformed guards appeared
in the ray of light, opened the doors of the car and peered
into it, then underneath it.

“0. K., Charlie,” one of the guards said to the
chauffeur.

The iron gates swung silently open. Bill saw a man
with a tommy gun hehind the searchlight in the tower.
He noticed the high wire fence that disappeared into the
night on each side of the gateway.

“Mr. Barnabas seems afraid a strange squirrel might
get into his grounds,” Bill said dryly.

“Tt’s his jools,” the chauffeur said. “He has three
men at each gate day and night and a half dozen patrol-
ling the grounds. The wire fence all around the place is
charged with enough electricity to burn a man to a
cinder. He ain't takin® any chances any more.”

“No,” Bill said. “T guess he isn't.”

A tall, gaunt man pulled himself out of a porch chair
as the car came to a halt under the porte-cochére of the
enormous, rambling house. Ie shook his leonine head
from side to side and a wide smile wreathed his lips as
he came down the steps to shake Bill's hand.

“Son,” he said in a deep voice, “I told you to get here
before dark. T wanted to show you around the place.”

“T'm sorry,” Bill said. The sincerity of Barnabas’
grecting warmed him. He could readily understand why
his father had had such a great affection for the
“swashbuckling old pirate”
as the press had called him.
“I was tied up with things
I couldn’t very well leave.
Don'’t we still have time to

look around before din-
ner 2"
“Yes,” DBarnabas said.

“T'll get a flashlight.”

He guided Bill through
the huge, glass-inclosed con-
servatory where he Dbred
and crossed a hundred va-
rietics of orchids. From
there they went through a
little theater that was com-
plete in every detail, in-
cluding a pipe organ. A
few hundred feet away
stood a log cabin with a
bar twenty feet in length.
A Negro bartender mixed
Caleb Barnabas an old-
fashioned cocktail, while
Bill sipped orange juice.
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“You don't drink at all, eh?” he said to Bill.

“Can’t afford it in my business,” Bill said. “The
day of the drinking pilot has passed. Anyway, they
drank enough during the War to take care of three
generations.”

“It’s too bad you weren't old enough to be a Wartime
pilot, Bill. You'd have been a great ace.”

“Yes,” Bill said, “and T might be dead. I have a kid
pilot, Sandy Sanders, who is like a son to me. I hope
he never has to go to war.”

His eyes flitted over the interior of the log cabin.
It was decorated in exact imitation of the old-time West-
ern saloon of frontier days. It was easy to imagine a
group of long-haired, booted men with six-guns strapped
around their waists standing over the faro table in the
center of the room. For an instant Bill could smell the
smoke of battle, as one of the figures pulled a gun and
shot the chimney of one of the flickering oil lights.

“I suppose you have some great parties here,” Bill said.

“T do,” Barnabas replied. “You know T made iy
money in copper in the days of the old West. I come
here and sit alone and see a hundred, a thousand men I
knew march before my eyes.”

“I suppose you have lots of company, too, at times?”

“No,” Barnabas snapped. “You are the only guest
I've had here for purely social reasons in over a year.
Every one who used to come wanted something. Some
of them were trying to figure a way to get into the
place and rob me of my jewels.”

With a half-mad

8\l ery, Henderson
AN threw himself
" back into his
bucket seat. He
leveled the Snorter off and

tried to give it the gun. But
the nose began to fall—

The old man’s face sof-
tened for a moment as he
spoke of his collection of
jewels—but as quickly hardened again. He turned sharp
eyes on Bill. “You don’t want anything, do you?" he
asked,

“No.” Bill laughed. “I don't want anything, But I
do want to see your collection.” :

“You'll see it, son,” Barnabas said. He finished his
drink, nodded good night to the lonesome bartender
and they went toward the house.

It was probably only instinct that made Bill stop and
listen as he heard a fourteen-cylinder Meredith airplane
engine thundering overhead.

“He’s circling overhead,” Bill said.

The old man tipped back his head and peered upward
at the dim outline of the low-winged monoplane against
the night sky. Bill pointed out the green-and-red run-
ning lights of the ship.

“He better stay up there,” Barnabas said, grimly,
“We're prepared to take care of any kind of unexpected
visitors around here. There is a private airport near by,
It's on my land.”

“I noticed that,” Bill answered. He decided that the
old man was undoubtedly a little off balance. He had
worried so much about his precious jewels that it had
become a phobia. He was devoting his life to protect-
ing them.

Bill recalled that all of the precious stones had be-
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longed to Barnabas' wife before her death. She had
been a famous stage beauty in her day. When she grew
older and her beauty passed, she used her priceless col-
lection of baubles to attract attention to herself, attention
she could not be happy without. When she died, only
the jewels remained alive. The old man had come to
regard them as a living part of her. Bill remembered
now that he had heard stories-about the old man spread-
ing them out on a table and talking to them as he might
have talked to her. The thought sent cold shivers up
his spine. '

The cheery hights inside the enormous, rambling house
drove the momentary feeling of apprehension from his
mind. DBut he shivered again as a cold, fall wind whipped
down through the sighing pine trees around the house.

“There will be a fire in the fireplace,” Barnabas said.
“We'd better go in. Dinner will be served in a few
minutes. I'll have Horton set up a table in front of the
ﬁre-.'t

Bill listened politely while the old man told him about
his jewels during dinner. Barnabas recounted how much
he had paid for each piece, where his
wife had worn them, who had bheen there
to gaze at them in awe. e recalled

AIR TRAILS

conversations he and his wife had had when they re-
turned home after she had worn them. He remembered
the dozen attempts that had been made to rob her and
told Bill about the attempts to rab his burglarproof vault
since her death.

“But,” he finished, “the  place is impregnable now.
Burglars could no more get in here than the Germans
could get into Verdun. I He stopped speaking
as he saw Bill cock his head on one side and listen to the
increasing roar of an airplane engine overhead.

“That baby is low,” Bill said. “He's hedge-hopping
in an autogiro.”

“He'll get rock salt in his pants if he hedge-hops
around here,” old Barnabas growled, and dismissed the
plane from his mind. “T paid two hundred and twenty

For one harrible, sickening instant
it seemed the two ships could
not aveid being smashed to bits
as they plunged together:
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thousand dollars for that pear-shaped diamond,” he
went on. “Old Brixley's wife was trying to buy it.
He bid the price up. But I topped him. His wife
wouldn’t speak to Mrs. Barnabas the next time they met.”

Bill shrugged his shoulders impatiently, e won-
dered just why he had let himself in for such an eve-
ning. He was wasting valuable time listening to this old
eccentric babble on and on about a bunch of baubles,
What if they were worth millions? What difference did
it make? Who cared what Mrs, Barnabas said to Mrs.
Brixley ?

“I'm afraid 1 cant stand it any longer,” he said,
“You've got me sitting on the edge of my chair.”

Barnabas rubbed his hands together and beamed.

13

“Good,” he said. “But don't be looking at your watch.
You'll forget all about time when I spread my collection
out before you. I've spent a whole day over them, time
after time. 'We'll go upstairs to the vault.”

He led the way up two flights of stairs. At the top
of the second flight the whole character of the house
changed. The stuffy Victorian furniture on the first
two floors became Spanish. Off the landing was a huge
steel grille that opened into a high Spanish room de-
signed as a patio. The ceiling was the color of the sky
of old Spain. A balcony was cut into the side of the
wall.

“Don’t touch anything,” old Barnabas said. “There
is a4 concealed electric switch that turns off the current
in the steel door. I—"

Bill whirled as he heard the gasp that came from old
Barnabas. He grabbed at the man’s arm to steady him
as he turned with tortured eyes and trembling lips.

“S-5-5-5 " came from Barnabas’ lips as he fitted a
key into the steel grille. He was trying to speak, but no
words came from his lips. Only a series of sounds that
were incoherent,

He would have fallen if Bill hadn’t grabbed him when




™ et U Sl b - i e b

P T

14

le threw open the door. He would haye fallen beside the
body that was lying on the floor with its throat slit from
ear to ear. Blood was still spreading over the rug.
The man's legs were twisted under him as though he
had been on his knees begging for his life when some-
thing had slashed his throat. He had fallen backward
and his head lolled grotesquely to one side.

“Francis!” Barnabas’ lips mumbled. “Francis!”
Then his eyes lifted from the horrible thing on the floor
and Bill felt his body go slack, Bill picked him up, laid
him on a davenport and shouted down the stairs. When
he lieard steps ascending he swung back into the Span-
ish room.

For the first time he noticed that the window that
was swung wide at the end of the room was not a win-
dow. At first glance the curtains and glass had pre-
vented his seeing the steel door behind it. Ie stepped
quickly across the room and peered into the wall safe.
Papers were scattered around inside it. Aside from the
papers it was empty.

B % =

When he signaled with a flashlight, the autogiro flew over
the house, dropped a ladder. The thief swung up on it

AR TRAILS

Bill whirled as two of the hardest-looking men he had
ever seen came charging into the room with drawn guns
in their hands. Their eyes popped as they saw the gray-
haired man on the floor, his head soaked with his own
blood. '

“All right. Talk!” one of the men snarled at Bill.

“Get some smelling salts, some water, and a slug of
brandy or whisky.,” Bill snapped back at him. “Mr,
Barnabas fainted. His heart The man who had
snarled at him disappeared down the stairs as the man
who had-served them at dinner stuck a frightened face
around the corner,

“Water!” Bill said to him and began to loosen the
old man's clothing. He dropped a thumb on his pulse
and held it there for a moment. The old man’s heart
was beating steadily and strongly. Bill looked at his
white, gaunt face and shook his head.

Bill held the smelling salts under his nose for a mo-
ment, then lifted his head and put the whisky to his lips
as his eyes flickered open and closed. Barnabas choked
on the whisky for a second. then
opened his eyes and kept them open.
They fastened on the imitation window
across the room. He pointed a trem-
bling finger at it.

“My wife's jewels?” he asked.

“I'm afraid thev're gone,” Bill said.
-uI 12

“Gone!” one of the guards snarled.
“It's time you began to talk, young
fcllow,™ he said to Bill.

“Shut up, Williams!” old Barnabas
growled. “Go call the police. This is
murder. Bill, get every one out of here
and keep them out until the police ar-
rive. This is a horrible shock to me.”

“Was he an old employee?” Bill
asked.

Barnabas looked at Bill in bewilder-
ment for a moment. Then his eyes
wandered to the twisted form on the
floor. “Oh."” lie said, “you mean
Francis. Yes, he has been with me for
twenty-five yvears.” THis eyes wandered
away and settled on the vault again.

Bill turned away, sickened at the
avarice of the old man. He began to
circle the room. logking for anything
that might be a clue. A moment later
his eves fastened on the figure of a
bird stamped on the wall above the
door of the vault. It was about three
inches in height and had the head and
short, rounded wings of a hawk. He
reached up and touched it, because it
looked as though the ink was still wet.
The ink came off on his finger.

“Did you put that impression of a
black hawle there on the wall?” Bill
s asked old Barnabas.

Barnabas' eves grew wide as he

F stared.  “It has been stamped there?"”
he asked:

Bill nodded his head and showed

Barnabas the end of his finger. “The

ink isn't drvy,” he said, (Turato page 64)
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Part Three of

the Most Valuable
Series of the Year

.l

Pilots of Transcontinental and Western Air “on the job"
in a Douglas airliner.

HE DEPRESSION which hit this country in 1929

| cut the volume of many businesses more than fAfty

per cent. Business in general fell by 1933 to only

sixty-five per cent of the estimated normal. But the

young air-transport business was so strong in its ten-

dency to grow that passenger mileage kept on increasing
right through the depression.

And when the depression loosened a bit in 1935, air
transport began to go to town. During the past few
months you have been reading headlines like this: “Air
Lines Set New All-time Traffic Record.” More than
1,000,000 passengers and
8,000,000 pounds of air
express were carried dur-
ing 1936.  That means
volume of business has
more than doubled since
1934.

Recently Mr. Eugene L.
Vidal, Director of Air
Commerce, said : “The ex-
cellent record of progress
for the past year is the
more gratifying because
ithe growth has been

sound. We have
seen normal, healthy
growth which

represents not only a pres-

A meteorology student of Parks Air College drawing
up a daily weather map.

ent gain, but also a firmer foundation for the future.
: Nowhere in the industry is there evidence that
a peak has been reached. On the contrary, all indica-
tions are that the trend will continue upward to an-
other outstanding period in 1937.”

That sounds mighty good for young men who are
looking forward with eagerness and hope to careers mn
aviation. And if the combined brains of statesmen, sci-
entists and business men can prevent another bad de-
pression, the aviation industry will probably continue
to develop rapidly and without interruption in all its
branches until it becomes a vast industry giving inter-
esting and reasonably well-paid employment to hundreds
of thousands, and very attractive positions to a con-
siderable number of especially qualified and highly
trained persons.

But that is in the future. Right now we are interested
in what present conditions and prospects mean to the
voung person anxious to get into scheduled air trans-
portation.

First of all you must remember that the air-transport
industry, though growing fast,-is still small. A survey
in June, 1936, showed that the air lines altogether had
only about 9,000 employ-
ees, In confrast, the rail-
roacds of the country nor-
mally employ about 1,700,-
000 persons. The air lines
have been hiring addi-
tional employees at the rate
of about 2,000 a year,

Add to that the new
employees required for
replacements and the total
number hired each year
will still be relatively
small. Opportunity for
people with specialized
training in many other oc-
cupations is much greater,
especially just now in the

rpes
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by CLYDE PANGBORN
and LT. W. M. WOOD

AV \ Students of the Boeing School

of Aeronautics at work in the
engine shop.

general post-depression  expan-
sion,

- Columbia University reports
that the demand for college-tramed
specialists in many lines is greater,
and salaries offered higher, than in
the boom times of the 1920s.
Skilled workmen in the trades are
also needed.

For example, the president of
the National Association of Pheto
Lithographers said recently that
10.000 more skilled technicians
could be used in that industry
alone.

Many of the present set of voung
men who want careers in aviation
are not going to find room, and
some perhaps will pass up chances
to get into other lines that would
pay them good money and enable
them more quickly to join the.
growing ranks of those who fly for
fun. And in that connection we
have observed that people who
have aviation as a hobby often en-
joy it much more than some of
those who work at it for a living.

Though the opportunities in avi-
ation are not as numerous as in

* Above: This clipper other industries, to young men of great abil-
4 ship is dependent on ity they seem to promise much. The fact
hundreds of trained that the industry is small at present, but likely
men on the ground as to become big means that those who do gc't
well as on its crew. in now—if they have a lot on the hall—will

have a better-than-ordinary chance to ad-
vance to bigger jobs as the industry expands.

However, the greater apportunity, coupled
with the special fascination of aviation, means

Left: One of many air- that smart Jack and a lot of his smart broth-
line jobs is the loading ers are clamoring at the gates. The best avia-
of the great transports. tion schools are rushed with applications for

¥
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admittance, and they are
taking only the best. The
first-class schools which
maintain close contact and
high standing with the big
companies try to keep
their enrollments down to
the point where graduates
can be absorbed by the in-
dustry.

Other schools, more in-
terested in making money
than in serving either the
industry or their students,
take all comers, give them
a smattering of knowledge
and experience and turn
them loose. Some of these
students find work, if they

 have learned to do even
one small job well. And
if they are smart and ener-
getic enough to compen-
sate for inadequate train-
ing, they find a way to
learn, develop and ad-
varnce.

But it is obvious that
the better-prepared men of
equal talent have the ad-
vantage in the intense
competition for promo-
tions. As in every other
line, the really good jobs
are few compared to the
many jobs requiring less
breadth and ability.

Above: That there is a place for all in aviation is evi-
denced by these trained workmen unloading materials
for the Pan American base at Wake Island.

Top right: This outpost at Wake Island in mid-Pacific is
proof that aviation is not harnessed to the cities.

AIR TRAILS

The fight, even for middle-rung positions, is fierce
enough, and specific, specialized training is required for
a large proportion of jobs in air transport, including a
great many of the better ones. There are some, however,
which call for general business training, ability and per-
sonality.

Last month and the month before we told you about
the various means of learning to fly, leading up to the
point where a man has finished a conrse of military fly-
ing training, or commercial training with special atten-
tion to fulfilling the requirements for a beginning job as
an air-line pilot.

Lest you get a distorted impression of the part the
pilot plays in the complex business of air transportation,
let us try now to get a bird’s-eye view of the kinds of
jobs offered by an air line, and talk about the pilot’s job
when we come to it

Let us suppose that you had suddenly become a multi-
multimillionaire and were going to order yourself an air
line just as you would order your breakfast. Great air-
transport systems are never built (Turnto page 87)
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PLIT-SECOND ACTION

Hatr-breadih escapes, hatr-trigger decisions, dangerous moments that come once in a lifetime.—

IN AN EFFORT TO BREAK
THE ARMY RECORD FOR
THE LONGEST PARACHUTE
JUMP, SERGTS. MADAN
AND BOTTRIELL FLEW
TO 20,600 FT. ALTITUDE.

BOTTRIELL, READY TO
JUMP, STOOD UP IN THE
COCKPIT. THE RIP CORD
RING OF HIS PARA-
CHUTE CAUGHT ON THE
MACHINE GUN RING.

THE ‘CHUTE TRAILED
BACK AND JERKED
BOTTRIELL OUT OF THE
COCKPIT AND SMASHED
HIM INTO THE RUDDER.
HE WAS KNOCKED

UNCONSCIOUS, THE
RUDDER TORN AWAY,
A NUMBER OF THE
SHROUD LINES BROKEN
AND A PANEL OF THE
‘CHUTE TORN. WHEN-

BOTTRIELL REGAINED
CONSCIOUSNESS, HE
FOUND HIS LEFT ARM
USELESS AND BLEEDING
REALIZING HE MIGHT
BLEED TO DEATH, HE

LIFTED HIS INJURED
ARM AND TWISTED
THE SILK SHROUD LINES
AROUND IT. SEVERAL
TIMES, ON THE WAY DOWN,
THE ARM SLIPPED OUT.

COMING DOWN FAST-
WITH THE TORN CHUTE
BOTTRIELL OPENED THE
EMERGENCY ‘CHUTE
AND LANDED SAFELY.
HIS ARM WAS SAVED BY

PROMPT TREATMENT.
MEANWHILE MADAN
BROUGHT DOWN THE
RUDDERLESS PLANE
SAFELY - NO SMALL
FEAT IN ITSELF.

LOST IN ASTORM, A TRANSPORT
PILOT WITH 3 PASSENGERS SENT
A CALL FOR HELP. ON THE GROUND A
QUICK THINKING RADIO OPERATOR
HAD OVER OO AUTOS ARRANGED IN
A CIRCLE. THE BIG PLANE LANDED
SAFELY IN THE ILLUMINATION OF
THEIR HEADLIGHTS.

WHILE R.FIELD, THE PILOT, HUNG HEAD FIRST
FROM A WING TO LASSO AND FASTEN A
LOOSE LANDING WHEEL, DON LONG, WHO HAD
NEVER FLOWN BEFORE, HAD TO HANDLE THE
CONTROLS TO SAVE THE LIVES OF THE PILOT,
HIMSELF AND TWO OTHER PASSENGERS.

T
ST
i

TON L. BLUMMER
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Nerves? {
What are they? ®

ONG HANK"” BREWER fastened the chin strap on
his helmet as he “shimmied” his shoulders under
his parachute harness to make the straps sit easier.

- His lean, lined face was haggard and he noticed that his

fingers were trembling, .
“Don’t let your mind wander, Brewer,” the swarthy,

darl-eyed man said who stood beside him. “You come

through or else. You understand that ?”

Long Hank turned the two bits of blue steel that were
eyes on the man and nodded his head. The man sidled
away two steps, as Brewer's eyes bored into him. They
were like two gimlets boring into his brain, and in them
was an expression that terrified him.

“I won't forget, Olmer,” Brewer said. “You've got
me.” He said it with the dull cadence of a man reading
his own death sentence. Then his voice rose just a trifle
and he smiled. “But don't forget, Olmer, I'm going to
get vou. You have me now. You have me where the
hair is short; but after T've paid my debt I'm going to
find you if I have to follow you all over the world.”

“You'll change your mind about all that,” Olmer said,
nervously.  “Youw'll thank me after the whole thing is
over. You have all your instructions right ?"

“I have them right,” Long Hank said. “Now get out
of here before T kill you."”

Olmer’s lip curled as he started to say something,

The things that hap-
" pened then took
place so fast that
Hank couldn't fol-
low them. Martinez
whirled; his right
hand dived

by Harold Montanye

changed his mind, and left abruptly. Brewer's icelike
eyes followed him until he was out of the room. Then
he stifled something that was very much like a sob and
made ready to follow him. His legs felt like great iron
weights as he dragged them across the rbom. Some-
thing inside him seemed to be squéezing his heart, He
clenched his big fists and rubbed one of them across his
eyes as though to rub out a horrible vision. He felt
alone, deserted.

And from now on, he knew, that feeling would follow
him throughout the rest of his life. He was selling his
birthright for

“Hi-yah, toots!"” boomed at him as he stepped outside
the hangar. He took his fist away from his eyes and
tried to grin at the merry face of Major Stephen Knox,
U. S. A. But his mental anguish must have been writ-
ten on his face. Knox's face became serious and his
eyes narrowed as he studied Brewer.

“What's the matter, fella?” he asked, anxiously.
“Neryes

“What are they?"” Long Hank asked and he managed
a smile. “1 don’t think I've ever eaten any. What do
they taste like?”

Knox's breath exhaled from his lungs in a loud
“TVhew!” and his round, red face was wreathed in
smiles again.
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“You had me worried for a minute,” he said. “When
a test pilot gets the jitters he better not even try to climb
apple trees.” He swung around and pointed at the little
knot of men clustered around a sturdy, high-winged
cantilever monoplane that was being warmed up on the
apron. Long Hank's steel-blue eyes opened in admira-
tion as he read the speed and power and deadly punish-
ng power in the little single-seater fighter he was going
to test.

“I want to tell you something, Hank,” Knox said.
“If we're satisfied after your test, she'll go to Dayton for
further inspection. If she comes up to expectations,
she’s going to be dismantled and kept an absolute secret.
Machines will be built so we'll be ready to turn ’em out
in mass production in case of war. She's the tops for
fighting craft if she’ll do what Meredith says she'll do.”

“What'll she do?” Long Hank asked, and that fright-
ened look came bacl into his eyes,

“I think you'll be able to get her up to four hundred,”
Knox said in a voice that was almost a whisper. “You
can hang her on her prop and she'll climb almost ver-
tically, and she'll turn at right angles. You want to
watch her. She’s tricky. She'll black you out if you
aren't eareful, she’s so quick on the stick, She's the
greatest fighter ever put together.” Knox's voice dropped
even lower, “There have been three attempts to steal
hier plans and specifications.  We chose you to test her
because we know you can keep your mouth shut. We
have confidence in you, Hank.”

Long Hank's eyes sought the ground for a monent,
He kicked a pebble to the right and another one to the
left and nodded his head. “I see,” he said.

“You understand the situation?” Knox asked,

“Yeah,” Hanl said, “I understand. It's all pretty
hush-hush."

“That’s the idea,” Knox said.

His voice droned on in Hank's ear, but Hank was not
listening to what he said. He was thinking about other
things, things that took him away back in his life. He
was thinking what a mess he had made of it. And this
was the end. He would have to disappear into oblivion
when this thing was over. He would have to take an-
other name and go skulking through life like a hunted
animal.

Again Knox’s voice penetrated his consciousness.
“You sure you're all right, Hank?" it asked for the
third time.

“I'm O. K., Steve,” Hank said and he managed a
twisted grin, “Let’s go!"

“Meredith wants to give yvou some final instructions,”
Knox said. “He doesn't want you to get out of sight of
the airport. There is good wisibility to-day, so it
shouldn’t be hard for you to stay in sight. in spite of
your speed.”

“He wants just the regular routine stuff?” FHank
asked.

“That's it,” Knox replied. “and a couple of power
dives.”

Steve listened while M. L. Meredith, head of the avia-
tion company who had designed the little, single-seat
fighter, gave him instructions and a few words of warn-
ing. He nodded his head and listened while his eyes
roamed over the lines of the silver bullét beside him.

“She’ll cruise at close to three hundred and thirty
miles an hour, using only seven hundred of her eleven
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hundred horse power,” Meredith said. “T think she'll
do four hundred opened up. You can turn oxygen
directly into the cabin above twenty thousand fect. But
you won't need that to-day. Stay within our sight at
all times. Good luck to you, Brewer.”

[Long Hank grinned that twisted grin again and took
Meredith's outstretched hand. When he touched it he
could feel his arm burning all the way to his shoulder.
He wrenched his eyes away from Meredith's and opened
the cockpit door. He studied the retractable periscope
above the single bucket seat, the Sperry gyro-magnetic
compass and gyre-pilot, artificial horizon and directional
gyro, and listened to the sweet song of the idled motor.

“Everything but a shower bath and a toe-nail clip-
per,” Steve Knox chuckled at his side,

“She's a honey,” Hank said as he slipped down in the
bucket seat, pushed open the throttle and listened to the
roar of the powerful eleven-hundred-horse-power engine.

He sealed the cockpit door and flipped a hand above
his head in farewell. Twenty hands returned his greet-
ing. There was a roar and the tiny fighting ship raced
across the field and left the ground with terrific speed.
It soared upward with the speed of light and became a
mere pin point to the north, made a long sweeping turn
and raced back above the airport at terrific speed.

The little knot of men on the ground watched it with
unbelieving eyess They gazed at one another and shook
their heads in disbelief.

“You've doneit, M. L.,” Major Knox said to Meredith.

He was almost be-
yond thought now.
His mind and body
were numb. But he
had to go through

with it!

“You haven't seen anything yet,” Meredith answered.
Eight thousand feet above them Long Hank Brewer

was fighting for his soul. His lined, haggard face was a
horrible thing to behold, as he automatically nursed the
little fighter like a mother with her firsthorn.

He could see Olmer’s leering face and the threat in
his eyes. “You come through or else,” Olmer was say-
ing to him.

Hank jammed the stick of the little fighter forward
unfil it was diving vertically toward the earth, then eased
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it back and forward again until it leveled out in an in-
verted position. He rolled it to an upright position with
a speed that drew a black line across his eyes, and
zoomed upward,

He clenched his teeth and cursed as he remembered
the beginning of the whole thing with Olmer. Tt had
all seemed innocent enough. Olmer had appeared from
nowhere with a twenty-five-thousand-dollar cabin job
that HHank liked to fly. Ie seemed to have plenty of
money and had introduced Hank to people who seemed
to have as much. There had been a series of parties.
Olmer had loaned Hank money, urged it on him. Hank
had been foolish enough to take it.

Everything became more and more tangled in the giddy
whirl in which Hank found himself. There were parties
and women and one thing after another. Hank thought
he was having the time of his life. He was young
enough so that his nerves were not affected, At least
they were not affected until the day Olmer came to him
with threats about some papers he, Hank, had signed
while he was drunk. He couldn’t deny that it was his
signature and that he had signed
Olmer’s name also. If he did deny
it he couldn’t prove it.

He had -expected that Olmer
would laugh the thing off as he
had laughed a lot of other things
off. Then, it finally came to him
that Olmer wanted something. He
wanted something for the price of
ignoring that forgery. It wasn't
long before Hank realized what it
was he wanted. He wanted Hank'’s
soul.

Hank saw the whole slimy game
from beginning to end now. He
knew that Olmer was working for
some foreign power. He was a
spy. He had known about the
Meredith plane and he had known
that Long Hank would be the man
chosen to test it. How he knew
those things Hank didn’t know.
evident now.

Hank had been bhoth horrified and indignant when
Olmer worked around to the thing he wanted. He
edged up to it slowly, to give Hank a chance to get used
to the idea.

Then, he had told Hanlk that he wanted the Meredith
single-seat fighter intact. He worked on Hank for days,
until the whole plan was unfolded. Hank would take the
ship up for its tests. After a few minutes—these few
minutes that are passing now, Hank thought—he was
to stick the nose of the plane south and make a landing
at a certain point in Mexico. He even had the course
he was to follow-in his pocket. When he arrived there
he would be met by men who would take the plane off
his hands, give him twenty-five thousand dollars, his
I. O. U.’s and the papers he had forged.

Hank wished he had Olmer’s soft, white neck between
his two hands.

A vision of Ann Nichols® soft blue eyes and copper-
brown hair floated before his eyes for one tantalizing
moment. Olmer had roped her into the thing, too, and
had pointed out to Hank that her name would be dragged
in the dust if the whole ugly thing came to the surface.

But it was only too

AIR TRAILS

He had met Ann Nichols only a short time before, but
lie knew the moment he saw her that he loved her. They
both knew it and they acknowledged it. This would
mean that he would never see Ann Nichols again. But
she would come out of the thing clean.

She was the deciding factor in Hank’s mind. Tle
knew that he could take any punishment Olmer wanted
to hand out. But he couldn't see Ann suffer for his
stupidity.

“She'll forget,” he said, softly, to himself.
will ever know for sure what happened to me.”

He brought the little silver fighter up and over in a
loop which he followed with an inverted loop to make a
Figure 8 He smiled grimly to himself as he completed
the difficult maneuver. Meredith ought to get a kick out
of that feat. Only a ship with tremendous power could
be brought through such a move.

He then hung the little craft on the propeller and took
it upstairs at a rate of seven thousand feet to a minute.
That, he thought, is performance. It was the greatest
fighter he had ever kicked into the air. It was everything
Meredith had claimed and more.

And he, Hank Brewer, was go-

“No one

"Don't let your

mind wander, ing to sell it down the river to the
Brewer. You enemy. By doing it he would be-
come through— come as slimy as any common

"

or else sneak thief. Worse, if anything, be-
cause he was betraying his country.

He bellowed a curse that rang
in his ears above the roar of the
powerful motor in the nose. His
head came forward on his hand for
one awful moment, Suppose he
stuck the nose down and plunged
into the Pacific? That would be
a way out. But it would leave
Olmer free to go on with his ne-
farious trade.

A tiny light burned for an in-
stant on his radio panel. He
flipped the key and spoke into the
microphone.

“Orders to dive her twice and then bring her in,
Brewer,” a voice said in his ear. :

“0. K.,” Hank answered and flipped the key. He saw
that he had ten thousand feet on his altimeter when he
stuck the nose down. That was low for a power dive.
A gale raced with him as his air-speed indicator climbed
to five hundred and fifty miles an hour, six hundred.
He eased the stick back at five thousand and waited for
the wings to tear off. But they didn't tear off. The little
ship pulled out without a protest. It was then that Hanlk
knew he had to make up his mind. He made it up as
he eased out of a shallow dive.

He flicked a hand to the little knot of men below him
as he stuck the nose upward again and began a long,
sweeping turn, [He gathered speed as he headed north
with the throttle open. The air-speed indicator climbed
to three hundred and eighty miles an hour. The world
below him faded away as he opened the oxygen jet and
climbed to twenty thousand feet. He brought the little
ship around in another fast curve and stuck the nose
south.

He pulled a small piece of paper from his overall
pocket, studied it, and stuck the nose on a true course
to a point in Mexico. The mists of the (Turnto page 87)
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MODERN

Article Four—
The DIESEL

Engine
lts place in Aviation

S the Diesel engine the hope of aviation's future?
Will the use of the Diesel engine cut down fire
hazard? Can we expect greater efficiency from the
compression-ignition engine within a short time? Will
all our great airliners, our monster bombers, our giant
seaplanes, be powered with Diesel engines within ten
years?

Is the Diesel cheaper to operate? Is it easier to serv-
ice, and what is America's position in the race for a
Diesel that will fit the aviation problem?

But we are getting ahead of the lesson.
Diesel engine?

What is a

The first Diesel engine was built in 1892 by a man -

named Dr. Rudolph Diesel, and his first model operated
on pulverized coal, A later model was introduced in
which powdered coal was injected into the cylinders by

e
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MOTORS

by
Arch Whitehouse
and
Alexander N. Troshkin

Guaggenhieim School of Acronautics.
New Vork Unizersity

air and fired. or burned, by the heat generated by the
compressed air in the cylinders. The engine was a
success, but not commercially profitable.

It must be recalled that at this period the steam engine
was making rapid strides all over the world and its use
in commerce and manufacturing made it the most im-
portant means of power of the time. Hornblower had
given the world the compound engine in which the steam
exhausted from one cvlinder was still further expanded
in another. The steam turbine, in which the power was

converted into a rotary motion instead of a reciprocat-
ing motion of the piston, came along at this time.

What chance did the mysterious Diesel engine have
against all this competition ?

But men have dreams and here and there we find a
man who has the courage of his convictions.

Adolphus

3 4

Explanation of the "Clerk" or two-stroke Diesel system. In Fig. 1 we see the action of the inlet or scavenging

stroke. Fig. 2 shows the start of the compression stroke with the air valve in the crankcase open. Fig. 3

shows the piston at the top of the compression stroke and the spray of atomized oil fuel being injected. Fig.4

shows how the spray is fired by the heat of the compressed air which starts the power stroke. All ports

are closed and new air from the crankcase which is slightly compressed, starts up the air port for the sec-
ond cycle while the piston starts down and begins the crankcase compression again.
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JUNKERS
JUMO~205

Key to important
features of the
Junkers ""Jumo™'
205 600 h.p. aero
Diesel engine. A—Fuel
injection ports (four in
each cylinder). B—Air-
intake ports. C—Exhaust
ports. D—Upper engine
bearer. E—Exhaust mani-
fold connections. F—Fuel injection
nozzles. G—Fuel flow regulator.
H—Rotary air blower. [—Main
air intake. J—Water pump.

Busch of St, Louis
believed in the en-
gine and brought
out a Diesel in
1898, Our history
does not explain what success he had, but he at least
planted a seed, or created a new interest in this form
of motor.

The great law of the Diesel is heat. Without heat
generated in a cylinder there could be no Diesel. But
this is an old law. Any machine that converts heat into
mechanical energy comes under the classification of a
heat engine. This includes all reciprocating engines of
steam, turbines, and internal-combustion engines. Gas
and gasoline engines, oil engines and Diesel engines all
come under the head of internal-combustion engines.

The law is so old, they tell us that long before the
Christian Era there were forms of steam engines, but
they were considered playthings. A few early priests
have been credited with using steam to open doors or to
raise large bodies. Who knows but what the Egyptians
used steam to build the Pyramids?

We have seen the general make-up and power se-
quences of the gasoline engine in earlier articles and we
know the cycles of operation. We know that gasoline
vapor compressed in a cylinder is ignited by an electric
spark and converted into power through a piston, con-
necting rod and a crank shaft.

What then, is the difference between the gasoline mo-
tor and the Diesel?

Actually, there s very little difference. In general, the
power is created by the burning of a vapor which expands
and forces a piston down a cylinder. But the method of
getting the vapor to the cylinder and firing it is decidedly
different.

As we stated before, the first Diesel engine used pul-
verized coal as a fuel.  This was admitted in small quan-
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tities to the cylinder through a rotary valve, and, at the
highest point of compression, the heat generated by high
compression, fired the pulverized coal and developed the
power stroke,

This is a point you must first get into your mind when
attempting to solve the mystery of the Diesel. Air com-
pressed in a cylinder assumes certain thermal character-
istics and becomes heated. Next time you pump your
bicycle tire with a foot pump, notice how the lower part
of the pump cylinder becomes warmer and warmer as you
increase your efforts. This is not as the result of fric-
tion, for you will notice that the upper part of the cylin-
der remains cool.

This high-temperature air takes the place of the spark
plug. It fires a mixture of crude oil which has been
injected into the cylinder through a special nozzle fitted
into the eylinder head. The burning of this atomized oil,
which is, of course, mixed with the compressed air, sets
up pressure—just as the gasoline vapor does in the gaso-
line engine—and provides the power stroke.

That, in general, is the theory of the Diesel engine.
We see, also, that there appears to be two outstanding
facts concerning it and its use in aviation: First, we have
no ignition problem, for there are no spark plugs, no
magnetos and no necessity for shielding against radio in-
terference ; next, we realize that if the Diesel uses crude
oil the fuel costs must be lower and much safer to handle.
There should be no danger of fire after erashes, for no
volatile fuel is carried to spatter overheated portions of
the motor, or to catch the sparks of ignition systems,

These are important points in their way, but the critics
of the Diesel do not put too much faith in these so-called
advantages.

The cyele of motion employed in Diesel engines—at
least those designed for acronautical purposes—is known
as the two-stroke or the Clerk system, which all who
tinkered with early types of motor-cycle (Turnto page 82)
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From—STEVE STERLING,
Skyways Air School,
Greenvale, Calif.

To—HARrrRY REED,
Burton, Pa.
DEAr Harry,

Yesterday was a day I will long remember, In the
morning Kelvin and I went seaplaning with highly ex-
citing results. In the afternoon Kelvin made the last
flight of his flying carcer. And what a flight it was.

But continue on and learn the breathless details.

“How about a scaplane ride?" Kelvin inquires about
eight a. m. of the fateful day.

“0. K.” 1 answer incautiously, and the deed is
done.

Five minutes later we are speeding over the road and
I am being made acquainted with the story behind the

" coming adventure. At the time I wonder why little cold
streaks seem to be meandering up and down my spine,
hut not once do I suspect that they are warnings of what
15 to come.

It seems that Kelvin has become ac-
quainted with a pilot who flies a sea-
plane at a near-by lake, and after some
fast talking has persuaded said pilot
to lend the seaplane for a fishing trip.

“Y'see,” Kelvin explains, “we can
kill two birds with one stone by get-

ting in some fishing and some seaplane
flying at the same time.”

Which sounds very nice. . Only,
somehow, the expression “kill two
birds” does not set so well with me.
But maybe T am just imagining things.
Perhaps I ate too much at breakfast.
Anyway, we are aviators, not birds.

The lake turns out to be a pretty
large one. The seaplane turns out to
be a powerful-looking job, almost new.
And its owner, Martin by name, turns
out to be not exactly leaping with joy
to see his plane flown by two not-so-
experienced fliers. In fact he tries to
back out of the agreement, but Kelvin
talks him into line again.

With the motor wound up and fish-

Letters of an

Air Student

to His Friend
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by George Swift
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ing rods and tackle stowed away,
we toss a coin to see who will pilot
the water-hopper first. I win.

Opening the throttle, I head out
into the lake. After a run I care-
fully tip up the elevators. We rise,
slowly, and leave the water,

Well out in the lake, Kelvin
takes over the controls, Ile banks, dives, climbs, and
generally tests out the ship.

“Guess I'll try a landing,” he yells over his shoulder.

Down we go. Looking out of the cockpit T estimate
that we are about twenty-five feet high when Kelvin
starts to level out.

Splash!

Somebody throws a bucket of water in my face and
four more down my neck, The seaplane lurches, rolls
dangerously, and threatens to turn over.

When T have recovered from the shock and ripped off
my streaming goggles I find, as I suspected, that the
plane is resting on the water. We have landed—and
Liow ! (Turn to page 90)

DavoLas
ApLFe—

My hand touches a pontoon, slides off the smooth surface.
Now or never! | fling out both hands at a strut—grasp it
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CRASH
OURAGE

He'd busted planes before—
but not like this— the Spad

screamed — nose down ——

by ORLANDO
RIGONI

ALVIN HARDE kicked the old Spad around. The
C newly painted cocardes gleamed in the California

sunshine. Harde crouched over the stick like a
panther. His eyes were rivets, staring down the two
thousand fett to the French village that had sprouted
miraculously from the soil of San Fernando Valley.

Harde knew that this would be a tricky crash. Te'd
busted planes before, lots of them, but not just like this.
He glared across the sky for the two Fokkers. They
came with guns jumping and engines roaring full out!

Harde rolled out of a half loop, and whipped back upon
them. Across the sky was another Spad. Louie Sykes,
Harde's pal, was in that other Spad. Sykes roared over
to chase the Fokkers away. Harde began his death spin
that should crash him in the village.

He made a terrifying loop that broke at the apex and
let the Spad slip off on a wing. It turned over then,
without control. Harde hunched down and let the stick
thrash. The earth became a big saucer that was whirl-
ing madly. He laughed—a grim, hard laugh. He'd
show them how to crash a ship right!

The Spad screamed, nose down. Wires singing, wings
drumming, fabric fluttering! Down—down—down !
One thousand feet with his eyes going black in his head.
Two thousand feet! He had to flatten now—he had to
ease in on his belly—— ,

At that instant, Harde saw something that made his
heart pound. Louie Sykes, in the other Spad, was
screaming down out of control, right across Harde's
prop. Harde screamed a wild curse. He was going to
crash into Sykes. He was going to kill his buddy, un-
less—unless

In that split second, a thousand thoughts crossed
Harde’s mind. Right under him, blocked out now by
Sykes’ plane, was the flimsy French cottage that was
built especially to break the force of his crash. Beyond
that cottage was a street, but it was a street filled with
struggling doughboys, Harde knew that he could jump
that cottage and miss Sykes, and land out in the street.
To do that meant crashing into the struggling men in the
street. It meant killing or maiming a score of those men.
It was twenty lives against one, and Harde knew what
he had to do.

With a sob jerking from his lean throat, and tears
welling to his deep eyes, Harde held the stick rigid.
Right before him lashed the wings of the other Spad.
He could see Sykes' terrified face staring at the ground.
Wihite, that face was, like new chalk. Harde saw Sykes
look at him just as they hit.

Harde felt the flimsy craft under him buck and surge.

He felt the landing carriage fold back—{felt the wings
whip off and the engine buckle back on the cradle. Then

there was a mighty roar—a burst of flame!

Harde tore himself from his pit. The director of the
picture was running over. The emergency fire truck
was clanging up with hoses spouting. Harde leaped at
Sykes™ ship,

“Sykes! Sykes!" he eried hopefully, but there was
no answer, FHarde saw a pile of rags in the broken cock-
pit, and dragged it out. A doctor shoved Harde out of
the way, and Harde cursed him. Then the reaction set
i, Harde trembled from head to foot. Sobs racked
his body. Somebody put a hand to his shoulder and told
him not to take it so hard.

“Hard ?” he cried hotly. “Syles was my buddy. I've
killed him—killed him! For what? So a bunch of dumb
picture fans might get a thrill. Well, T'm through!
Done! Washed up!”

The director came over, took hold of Harde’s arm.
“You can’t quit us now, Harde. We've got to make
some retakes, You're not the quitting kind.”

Harde could feel the fire of hate sweep through him.
“Damn you all!” he eried. “I tell you I'm done. You
can laugh at me—pity me—but I'm through! T'll never
handle another plane as long as I live!”

Trembling wildly, Harde watched the ambulance roar
off the field. Some of his heart and soul went with it.
For a few dollars, and a morbid thrill, he had killed his
pal. He legged grimly off the field, his ears deaf to the
entreaties of the director and his staff who followed him.

“T'll have you blackballed,” the director threatened.
“I'll have you ruled out of pictures

“Blackball and be damned!” Harde cried. “I tell you
I'm through. T'll never handle another plane. Man
wasn't made to fly in the first place!”

Sykes was unconscious all of that night. Harde tried
to drown his jitters in joy juice, but everywhere he
went people who knew him in the picture game stared at
him with pity or contempt. Harde didn’t know which.
His mind became stubborn and hard. The news of his
washout seemed to precede him like a foul odor.

Harde finally succeeded in getting drunk enough to
forget himself. He felt like an outcast, and went home
to dream wild dreams.

The next morning he showed up on the set. Harde
gritted his teeth at the director’s knowing smile. THe
avoided the hand slaps and condolences of his friends.
He'd show them that he wasn't yellow. He'd show them
that he could take it.

He legged through the confusion of that war scene
and out to the patched and dirty Spad that awaited him.
He buttoned up his flying togs and jerked his helmet
down. Ie fought back the misgivings in his heart and
stalked over to his ship.

But a strange, overpowering fear gripped him as he
put his hand to the pit of that ship. He began to shake
lilke a man with the ague. He cursed himself for a fool
and coward. He couldn’t stop the quivering of his flesh
and the trembling of his bones.




A strange nausea overcame him. He grew weak and
sick. He gripped his hands until his nails bit into the
flesh. e felt naked and ashamed before the curious eves
of the men who gathered about him. He staggered off
the set and over to his car.

Harde was through—washed up—done. One of Hol-
lywood’s greatest stunt men was through. Harde knew
the saying that once you lost your nerve you couldn’t
come back. To hell with them all, he didn't want to
come back!

He staggered into his car, roared off the field. e
didn’t know where he was going. He didn't care. Sykes
was still unconscious, so he didn’t try to see him. He
just drove on away from Hollywood.

Eighteen hours later he pulled up in Salt Lake City.
He still had on his flying togs, and people stared at him
as he legged across the hotel lobby and ordered a room.
He slept until the afternoon of the next day.

When he got up it was soggy outside ; clouds hung low
across the Wasatch Mountains. Out on the salt flats
toward the lake, the fog clung close to the ground. Harde
pulled on his clothes, and feeling out of place, he got in
his car, and drove out to the airport.

He was glad nobody knew him, there. He wondered
how Sykes was making out and bought a paper. He
learned from the paper that Sykes was in a bad way.
He needed a brain operation that not a doctor west of
Chicago was qualified to make.

“Why don't they get that doc?” he asked himself
fiercely. “Why don’t they do something ?”

He climbed a stool at the lunch counter and ordered

In that split second, a thousand thoughts crossed Harde's mind. Then there was a mighty roar—a burst of flame!

something to cat. He noticed the efficient, calm-eyed
brunette behind the counter, eying him curiously. As
he gulped his food, he was startled by her soft voice
breaking into his consciousness.

“You're Calvin Harde, aren’t you?” the girl asked
slowly.

Harde stiffened. “If you say so, I guess I am.”

“I've seen your pictures. I'm an aviation fan, Mr.
Harde, and I've seen you make some thrilling crashes on
the sereen. I—I hope it isn't true, what the papers
say,” she said, avoiding his eves,

“What do the papers say, sister?” Harde asked, defi-
nitely eager to talk to some one.

“They say that you lost your nerve. They say that
you're through—washed up. They say when a man
loses his nerve in the stunt game he can’t come back.”

Harde swallowed the lump in his throat. He was
thinking of that awful moment when he had attempted to
go on with the picture. He was thinking of the way he
had grown weak and sick at the thought of flying.

“Maybe they're right,” he said in a dead, flat voice.

He noted the edge on the girl’'s words as she said,
“So you're running away. You're a fool, Mr. Harde.
That's something you can't run away from. You're
running away from yourself, or trying to.”

“That's my business,” he snapped bitterly. He knew
she was right, and it increased his melancholy.

“There’s only one way out, my friend,” the girl said
sagely, “and that is to turn and fight the thing that fright-
ens you.” '
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“I'm done with flying,” he said definitely, staring out
the window at the wet, fog-shrouded field. “God didn’t
give man wings; he’s not supposed to fly. I'm staying
on the ground, and that’s final. Give me some more
coffee !”

At the same instant, Harde heard excited voices out
at the dispatcher’s desk. “They're sending that uncon-
scious stunt flier through,” the dispatcher said crisply.
“Rogers has just called in from No. 16. He's over the
emergency field the other side of Poulter Summit, flying
blind, He'll be here within fifteen minutes.”

“Or in the lake,” the field man added grimly. “He
can’'t make a landing here in this fog. Better send him
on to Rock Springs.”

The dispatcher shook his head. “Can’t do that. He's
low on fuel and conditions at Rock Springs are no better
than here. We'll have to chance bringing him down
here.”

“It's suicide,” the ground man insisted. “That
wounded man can't stand a crash-in. They've got to get
him to Chicago within ten hours if that operation is to
be a success.”

Harde slid off his stool, stood for a moment, dazed.
He wanted to run away. He wanted to hide from this
hateful thing that was following him. Sykes was coming
down here with ceiling less than fifty feet. It couldn’t
be done!

Harde ran wildly into the dispatcher’s
can’t come down in this fog!”

“Who are you?" the dispatcher demanded hotly:

“Never mind that,” Harde snapped.
can't bring him down here.”

room. “‘They

“T tell you they

As if in answer, the drone of mighty engines roared
and swelled and hammered down through the curtain of
fog. The radio hacked into life.

Harde knew he was going too low. He was taking a des-
perate chance. He was going to crash—but he didn't care.
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“Hello, Salt Lake. Hello, Salt Lake. Rogers speak-
ing from No. 16. Can you hear my engines? Visibility
up here zero, Gas low on account of fighting head wind
all the way from Vegas. Can you get us down?”

“Hello, Rogers. Hello, Rogers. Ceiling zero on port.
Can hear your engines. Believe you are too far east.
Circle west by north.”

Harde listened to this conversation like a man
daze. He knew the hopelessness of the situation.
big ship could never hit the drome for a landing.
the one side of the field were the high-tension lines.
the other side were the hangars.

Rogers’ voice crackled from the loud-speaker.
gas for ten minutes, can you guide us in?”

Harde saw the white despair in the dispatcher’s face.
There was death staring from the man's eyes. Harde
knew that they couldn’t guide them in by the engine
sound. The fog dissipated the roar of the engines and
made it confusing. There was only one way to get them
down.

Harde stood like a man of stone. Just one way fo get
them down. He saw the ground man run out the door.
Harde knew that Sykes was up there, ready to make
his final crash, Harde staggered out upon the field.

Mechanics, ground men, and spectators were staring
up hopelessly at the gray sky. There were breaks in
the fog a hundred feet high, but beyond that nothing
could be seen. The hum of the engines, roaring out their
swan song, swelled and eddied and crashed about in
the fog.

Harde stood out there with his face stalmg up into that
gray mass of vapor. His lips were moving in silent
prayer. Five minutes—six. The ground man was argu-
ing with two pilots down the line. An old Douglas was
ticking over.

The ground man was cursing the pilots
damn you! You can lead them down!”

“Like hell we could. There isn't a chance in ten
thousand of us finding our way back. For us to commit
suicide wouldn’t help that transport any!”

Harde made up his mind then. He spun the ground
man around. “I'm going up, mister, I'm going up and
lead them down.” [Even as he said the words, Harde
felt that sickness attack him. FHe felt his hands tremble
with that strange fear, and he fought it back. Sylkes was
up there waiting for him, trusting him.

The ground man growled, “Who the hell are you?
You can’t fly this fog. You don’t know 4

‘T'm Calvin Harde,” Harde bit out, “the man who lost
his nerve in Hollywood—the man who crashed Sykes in
the first place. Go tell the dispatcher to radio them to
pick me up at a thousand feet and follow me in!”

Harde scrambled into the Douglas. He fought back
the instinctive fear that clung to him. He had to do
this for Sykes. He might kill himself, but he owed Sykes
this chance, He gunned the Curtiss motor and kicked
off the brakes. He measured the field with his eyes and
got the hangars and office building and transmission
lines fixed in his mind. Then he was leaping up—
up—up!

The fog was like feathers, swallowing him, smothering
him. He shook the mist from his eyes, studied his in-
struments., He tried to hold his hands steadv—tried to
keep from turning yellow,

Up—up! Five hundred feet—seven hundlcd' He
circled precisely, He tried to catch the (Turato page 86)
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AIR TRAILS GALLERY

A Picture Page of Modern Planes for the Collector

Rusamn A. N. T. 25 high-speed, 10-passenger trans-

port, cruises about 200 m.p.h., and is equipped with

radio and complete instrument installation. Span is
81 feet.

Navy Northrop Dwe Bomber BT- powered by

750 h.p. Twin Wasp Junior, is intended for carrier

operation and features a distinctive retracting land-
ing gear.

= a Great Lakes navy Dive Bomber XB2G-1 has tapered
New all-metal Beechcraft 18, powered by 2 Wright wings and inclosed bomb bay. Engine is 700 h.p.

420 h.p. engines, is 8 place, and cruises at 167 Twin Wasp Junior.
m.p.h. Span is 47 feet 8 inches.

Monospar light transport illustrates .n_c;vel-English T »
B e T e T i McGaﬁy expertmenfcl 5porr plane uhhzes Ford 82

lage and winas. Engines are Do Haviland 125 hip: h.p. V-8 motor and 1935 radiator shell. Profile of
Majors. fuselage suggests automobile body lines.

515 i Tw:n engmed Douglcs BB-1, an adaptation of the
Lambert-Breese all-metal special monoplane is pow- transport, has internal bomb stowage with 1,000

ered by Wasp Junior of 420 h.p. h.p. Wright Cyclones. The army has ordered 90.
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Close-up drawing of the Arrow illustrates the wide, roomy cockpit and its transparent, hinged cover.

The Automobile Engine

Whick concerns the
plane on the cover

Takes o the Air

by Frank Tinsley

OW MANY PEOPLE are there in this great land
of ours whose secret dreams carry them up into
the wonderland of cloud banks and heavenly blue

that we call the sky? THHow many boys and girls, men
and women, all fledglings of the spirit, have sat in the
pilot’s seat of imagination and lifted their dream ships
in flights of fancy?

There must be millions of us who look forward with
bright hopes to a day when we, too, will take off and
fly on more solid wings than those of our dream planes.
Millions of us who vision ourselves climbing with a
proud feeling of proprictorship into the cockpit of a
sleek, shining airplane and taking off with practiced ease
into the bright-blue sky.

Yet our dreams are dismissed as idle and our enthusi-
asm mocked as juvenile by those earthbound creatures
whose greatest boast lies in their ability to “keep both
feet on the ground.” Incapable of understanding the
urge toward the undiscovered and unknown, they mouth
-with relish the words of frustration: “Impractical™—*in-
expedient”—"impossible.” Let us see how “impossible”
is the achievement of our dreams. Let us come down to
earth and meet these croakers on their own solid ground.
We will examine the evidence and see just how much
chance you and I have to own our own planes and
fly them.

Two of the barriers which must be cleared away be-
fore flying can become general are danger and expense.
The average airplane still requires skill to handle, Yet
when our governmental agencies undertake a campaign
to develop safer, more easily operated aircraft, they are
attacked by the very people who stand to profit most by
a widened public interest in flying.

Despite the gibes of certain manufacturers and their
trade-journal satellites, the bureau of aeronautics in
Washington has stuck doggedly to the task of developing
safety in aircraft design. To date, it has tested and
approved a number of ships, some conventional, some
unusual, which are indisputably easier and safer to fly
than most of our standard planes.

In addition to this, they have worked on several
projects which aim at lowering the cost of buying and
operating a plane. Admitting at the outset that the much
discussed $700 planes could only be achieved by mass
production, the bureau initiated a study of manufacturing
costs in order to discover just what made airplanes ex-
pensive.

Manufacturers were running a small-production in-
dustry efficiently and their figures proved it, My, Vidal
of the department of commerce agreed with their claims
and went on studying figures. He observed that the
engines of these planes accounted for a large part of
the cost. Naturally, if Mr. Vidal could suggest a way to
put aireraft engines into quantity production, the manu-
facturers would be able to lower prices—and would be
glad to pick up the incidental profit. Mr. Vidal mur-
mured politely that such a happy state would undoubtedly
come to pass, in time. However, he was interested at
the moment in finding a cheap power plant—now !

“Was it possible,” he inquired, “that nice, inexpensive
automobile engines like the Ford, Chevrolet and Ply-
mouth could be adapted to airplane use ?"”

Out in Lincoln, Nebraska, lives a man named Mark
Woaods. He runs the Arrow Aircraft Corp., one of the
oldest manufacturers of light sport planes in the country.
Mr. Woods never took much stock in the word “impos-
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sible,” and, becoming actively interested in Vidal's idea,
he got in touch with one David E. Anderson of Detroit.
Mr. Anderson had been largely responsible for the crea-
tion of the Ford V-8 engine and is the chief engineer of
the Bohn Aluminium Co. Who could be better fitted for
the job of lightening Henry Ford's pet to practical air-
plane weight. Mr, Anderson hopped ot to Lincoln, and
went to work as consulting engineer for the Arrow Corp.

The principal difficulty in adapting an automobile en-
gine to aircraft use is that its excessive weight cuts down
performance to an alarming degree. The problem was
to reduce the extra poundage wherever possible by the
substitution of aluminium for steel. At the same time
he must avoid a too drastic adaptation, for this meant
losing the advantage of using standard Ford parts for
cheap replacement and repair. _

His compromise solution consists of replacing the
regular oil pan with one of aluminium, installing a lighter
generator and substituting a 2-to-1 reduction gear for the
flywheel. The balance of the Ford V-8 motor is retained
as originally manufactured with the exception of the
aluminium pistons. This improvement, though not neces-
sary, follows usual aviation practice. The engine itself
being unaltered, repairs can be handled by regular Ford
dealers at Ford prices.

In place of an expensive top overhaul, Arrow owners
merely have the special parts removed and exchange the
old block for a factory-rebuilt motor at a total-installed
cost of less than seventy-five dollars, The entire job can
be completed in less than half a day at any Ford service
station,

The motor is mounted “rear-end-to” on conventional
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steel-tube trusses and is held by its normal supports.
Removal of the cowling permits complete access to both
banks of cylinders as well as the distributor, special
water pump and special generator. The gear case is
bolted to the front—normally the back—end of the en-
gine. The water-header tank is mounted high up in the
front of the motor compartment, with a filler tube pro-

, truding slightly through the top of the cowling. A rec-

tangular radiator is slung beneath the fuselage between
the Vees of the landing gear, where it causes the least
possible air resistance.

As used in the Arrow Sport, the V-8 motor develops
82 h.p. at 3,075 r.p.m. and weighs 402 pounds. The
gear ratio is 1 to 1.95, so that the prop r.p.ms. are re-
duced to 1,580. “Two-engined reliability” is claimed for
the motor, due to the fact that if either set of distributor
points on the single ignition system become so worn that
they do not fire, they overload the other set and assure
positive firing on one bank of cylinders. In this condi-
tion, the engine still revs 2,800, and develops enough
power to maintain flight. Another useful characteristic
is that, being a typical Ford motor, it runs well when
boiling furiously. In fact, it has all the advantages of
a supercharger for taking off. If a burst of power is
needed to get out of a small field, the radiator is blanked
off until the engine boils. Then, with the blank pulled
free, the take-off is made at once. Once in the air, the
motor cools down and loses the extra horsepower,

Unusually casy starting is a feature that will be appre-
ciated by Arrow pilots. The prop turns left-handed and
starts on the first or second pull. The cruising rate of
3,075 r.p.an, drags the plane along at  (Twrn to page 95)
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FLIGHT
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N ANY DISCUSSION regarding the conception of

air craft, usually the names of Lilienthal, Alexander

Graham Bell, and the Wrights predominate, Occa-
sionally the name of Leonardo da Vinci will be men-
tioned and sometimes given credit for first explaining the
possibility of heavier-than-air flight. However, recent
research has uncovered the fact that the Chinese emperor,
Shun, who lived in the third millennium before cur era,
approximately 2258-2208 B. C., is the first flier of record
in history and is also recorded as the first man who made
a successful descent in a unit based on the principle of
the parachute.

Between this first successful descent many, many cen-
turies intervened before the experiment was repeated in
the midst of our civilization in 1783 A. D,

The old Chinese method of keeping records was to in-
scribe on tablets of bamboo various incidents of note and
importance. In the annals of the “Bamboo Books,” Shun
is definitely described as a flier. Tt is written:

Shun’s parents detested him. They made him plaster a
granary and set fire to it at its foundation. Shun donned
the work clothes of a bird, and, flying, made his escape.

One of the traditional stories of Se-ma Ts'ien, known
to all China as the father of history, sets forth an authen-
tic report of Shun’s descent in the forerunner of the
parachute of to-day. It is recorded that Shun leaped
from the tower of a burning granary with two large reed
hats, which he used as parachutes, and landed on the
ground, unhurt and safe. “This‘is quite possible, in that
such reed hats in the collection of the Field Museum of
Natural History are similar in fundamental design with
our modern parachute. They are umbrella-shaped, cir-
cular, and very large in diameter, some reaching a
stretch of three feet. This is the first authentic known
use of the principle of the parachute.

Leonardo da Vinci, who never actually made a para-
chute descent, is credited, however, with conceiving the’
idea of the parachute as follows:

1f a man have a tent roofed of calked linen twelve yards
hroad and as many yards high, he will be able to let himseli
fall from any great height without danger to himself.

Da Vinci promulgated this theory between the years
of 1452-1519. However, note that this was merely a
theory and was not based on known tests and experi-
ments, and there is a great difference between Leonardo
da Vinei and Shun—Da Vinei being merely the author
of a theory, while Shun actually perfnrmul the descent.
It is a matter of record that the first real descent in a
parachute was not made until Lenormand successtully
“bailed out” from an observatory at Montpelier, France,
in 1783.

In a great many of the written records of the old
Chinese dynasties many references are made to the flight
of man through the clouds. Mythological as some of
these legends may be, it is clear that the old Chinese
philosophers and students really visualized flight.

In the “History of the Ancient Emperors,” written by
Huang-fu Mi—215-383 A. D.—there is this entry:

Ki-kung-shi was able to make a flying chariot which,
driven by a fair ‘wind, traveled a great distance, At the
time of the Emperor Ch'eng T'ang, founder of the Shang
dynasty, it is recorded that the west wind blew Ki-kung's
chariot as far as the Ho-nan River. The emperor ordered
this chariot to he destroyed, that it should not become
known to the people

Ten years later he caused another chariot of this kind
to be built, but of this chariot there are no records. Inci-
dentally, the term flying chariot (fei ch’o) i1s now the
current term in China for the designation of an airplane.

In the third century A. D., Chang Hua malkes further
mention of the invention of the flying chariot, but ascribes
its invention to the Ki-kung nation. Evidence of a
knowledge of aviation in Ancient China has been in-
vestigated by Professor H. A. Giles, who in 1910 pub-
lished a treatise on “Traces of Aviation in Ancient
China.” (T to page 95)
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Whats Your Question?
LLYDE PANGABORN

%}17 (ommander

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 have been most interested in the Pitcairn
Roadable Autogiro and wonder if I could get a com-
plete set of blue prints on the machine so that I could
make one myself. I have made model planes and sev-
eral anotor boats and have a small machine shop where
I believe I could twrn out the parts. J. J. F., Mor-
ganton, N. C.

Answer: Your letter is most interesting, but I ques-
tion whether the Pitcairn (Co., after spending so much
money to develop the Roadable-Giro, would care to
turn over a complete set of blue prints for some one
to build for themselves. However, why not write to
the Pitcairn Autogiro Co., Pitcairn Field, Willow Grove,
Pa., and see what they think of the idea?

Question: Where can I purchase plans or a beok
on building the “Flying Flea,” and how much would it
cost to build? TW. D. W., Drayton, S. C.

Answer: Blue prints on the Flying Flea may be pur-
chased at the SuperFlea Aircraft Corp. of Lawrence,
Kansas, The price is $5.00, I believe. The cost of
building depends on how much of the actual work you
can do vourself and the prices of material in your sec-
tion.

Question: What is meant by balanced ailerons and
balanced rudders? W. H., LaCrosse, Wis.

Answer: Balanced controls, whether they be ailerons,
elevators or rudders, are movable surfaces in which a
small portion of the surface protrudes over the edge of
the hinge or pivot line. They were very popular dur-
ing the War days, and excellent examples may be seen
in studying the Fokker types of that time. The Fokker
D-7 is a particularly good example of a machine with
balanced controls. It will be noticed that all movable
surfaces have a small portion of their area jutting over
the hinge line. Tt was so designed to make the move-
ment of the controls easier.

Question: Can you tell me what a 9-G dive actually
is? T.S., Peoria, III.

Answer: The 9-G dive i the severest test put to
military planes. Actually, it means a dive of such speed
that will register a pull of nine times the pull of gravity
on the plane on an accelerometer. For instance a ma-
chine in normal level flight will register 1-G on the

accelerometer, and if a test pilot takes a plane up to.
say, 10,000 feet and noses it down at its greatest pos-
sible speed and then suddenly pulls the stick back, the
accelerometer will register the number of Gs in the
pull-out. Nine Gs usually represent the force of a pull-
out after a terminal velocity dive, and indicates that the
pilot has forced the ship to the limit. If it stays together
after that, it has passed a 9-G dive.

Question: What is used in wmaking smoke for sky
writing? P. C., Los Angeles, California.

Answer: You are treading on sacred ground now.
There is no set formula for the chemicals used in sky
writing. The men in the business concoct their own
mixtures and have various formule for various colors.
But, they are all professional secrets. It is known, how-
ever, that white phosphorous and titanium tetrachloride
are used.

Question: W hat were the “flaming onions” so often
mentioned in wwar-time accounts of antiaircraft fire?
N. E., Southbridge, Mass.

Answer: The “flaming onion” was a form of projec-
tile fired from a large-caliber gun. It was an incendiary
projectile assembled in the old chain-shot manner. Usu-
ally the projectile took the form of three phosphorous-
covered balls chained together. On discharge these halls
were ignited and hurled skyward toward their target.
Their strange manner of flight, their greenish color and
their somewhat startling appearance won them the name
“flaming onion.” There is no record of any ever hit-
ting a plane, however,

Question: Would it be possible to build a triple-row
radial engine, and is an X-type engine oui of the ques-
tion? F. L., Chicago, Ill.

Answer: The great problem in building a three-row
radial engine would be to devise a system for cooling
the middle row of cylinders. The same problem came
up when the two-row radial was first built, but it was
overcome by careful cowling design, which directs a flow
of air around all cylinders. You can see how this prob-
lem would be increased in a three-row job. X-type
engines have been built in the past, but they are not
particularly suited for good streamline design. A bet-
ter form is the H-type, such as the Halford-Napier Dag-
ger and the promised American Ranger H-type engine.



Above: A finished pic-
ture which, until given
very close inspection,
gives the impression of a
man beside a full-sized
airplane.

Right: The lights and
camera focused on the
model and subject—
showing their actual size.

novelty. Everybody
of his activities and
But there is a way
and to “autograph”

RDINARILY, a picture is no
shows everybody else snaps
each tries to look interested.

to make your pictures fascinating,
them ill all l‘lnll-‘iual manner,

This technique may be varied to suit any subject, but
this article will discuss only its use in conjunction with
models.

Photography is rapidly becoming a part of model-
building activities. A photographic file is considered
quite necessary by our more advanced builders.

When you take these photographs, it is just as easy to
make them fascinating by apparently posing beside your
model, ]e:mmq against it, standing with one hand on the
cowl, or in some qur manmer so startling that every one
who sees it will be interested.

The method of accomplishing this effect is quite simple,
if you follow instructions. And having accomplished
good results on a few pictures of this sort, you can pro-
ceed to adapt this method to any other type of subject
if you wish. :

The job is best done with a folding tvpe of camera, the
type which has a track for the bellows to slide on. Any
good lens will serve. Open and detach the back of the
camera. Lay the camera—on a length of hoard about
eight inches wide and twenty-

TRICK
Photography

by HENRY CLARK

A new, fascinating
hobby for model
builders—adaptable
to many subjects
and novel ideas.

The camera arrangement photographed to
give a clear impression of its mechanics.

A photograph shows the entire arrangement in detail.
The camera used in this case is the four inches by five
inches film-pack type, the back of a folding-type camera
being used for the film section. For protection against
light, it is well to throw a black cloth over the whole, al-
lowing only the lens to appear while the pictures are
taken.

You will note that a hinged-type camera will not serve
unless you have another camera from which to detach the
back which holds the film, The extension box is used to
lengthen the focal distance so that pictures may be taken

as close as one foot from the

four inches long, as illus- lens. This extension is neces-
trated. GENER'AL A SSEMBLY sary in order to make the
Attach a box of heavy FILM model fill the entire film area

cardboard to the opened back
of the camera. The box must
be of the same proportions as
the back of the camera, and
about five inches long. Then
attach a small oblong of one-
half-inch wood to the back of

CEMENTED
ToOGETHER

COMPARTMENT
and not appear as a small ob-

ject in the center of the film.

Secure a picture of yourself,
posed in the manner in which
yvou want to appear with your
maodel. You must be
sure that your figure on

the box, as shown in the illus-

the picture is propor-

tration. This waod is used

!

tionately right in size,

FLAT BOARD

to accommodate the open film I R
compartment of your camera.
The opening must be of the
same dimensions as the open-

ing of the filn compartment.

0¥ SECURED
CONTO BoOoAaRD

This diagram contains all the necessary infor-
mation for the trick photographer. Study it.

] considering the model
as a full-sized plane.
Cut carefully around the
outline of your fgure
—the  (Twrnto page 93)
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ACROSS 34—First person singular of “to be"
1—Three fourths of earth’s sur- 36—Thin flat pieces

face

4—Type of British Wolseley aero
engine; also a group of stars
pictured as a ram

8—Frozen water

11—Air-slang term for anti-airveraft
gun

13—To blush

15—Fixed in time.

16—Structure inclosing parts of
aircraft, such as engine

17—Misdeed

18—Compass direction between east
and south

19—Wet

20—Nickname for lion

21—Type of military airplane used
i reconnoitering

24—Drink in small quantities

26—Vase with pedestal

27—Powerful type of gun, some-
times used in aircraft

29—Abbreviation designating right-
hand side of hookkeeper’s ac-
counts

30—Mark left by a wound

32—Make of French plane, as
known by initials of company’s
1ame

38—Noun suffix denoting one who
does or practices

40—Steal

42—A hard, dark wood

43—Permit

44—Measure of length equal to 5%
yards'

46—Abbreviation for heaviness

47—IL atin term for “air” appearing
i many aeronautical words

48—Make of Russian commercial
plane

51—Stuck in mud

53—Kind of Lockheed plane

54—Smooth areas in front of han-
gars

So—Affirmative reply

S6—Kind of British Blackburn fly-
ing boat

57—DBalloon mesh supporting basket

DOWN
1—Sorrowiul
2—That which rubs out
J—Military combats
4—Assist
5—Concerning
6—IEpoch
7—Dry

37

Can yon answer the
aeronantical definitions
n this puzzle?

8—Of aero engines: runs at mini-
mum power

9—Irish

10—Compass  direction
northeast and east

12—Female chicken

I14—Atmospheric  moisture
densed on cool surfaces

16—Gaseous element found in the air

18—Kind of Warner aero engine

20— Pertaining to the moon

21—Proportion  between  model
plan and the actual airplane

22— Not delivered

23—This goes before turvy

25—First word in name of manu-
facturer of Hornet and Wasp
engines

28—ILetters indicating nationality
and type of license of American
commercial airplanes

31—Initials of Air Adventurers'
wing commander

33—Movable portion of airplane
wing controlling lateral balance

35—Mental attitude

37—Closely populated place

39—Tranquil

41—Connecting pins threaded to
receive nuts for fastening

45—Prefix meaning through or
ACr0Ss

47—Most necessary thing for flying

48—Producer of British gyroplane
with powered rotors

49—Bite

50—Anger

51—Abbreviation of usual measure-
ment of aircraft speed

52—Type designation of Douglas
sleeper plane

54—Preposition denoting location

between

con-
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CREETINGS, AIR ADVENTURERS!

GRRETINGS, Air Adventurers!

First, our sincerest thanks and our heartiest wel-

come to old and new members. You have all
stepped forward loyally this past month. Never i the
history of Air Adventurers have we enjoyed such an
overwhelming flood of membership applications or re-
sponses.-to our new award system.

For the next few months the staff handling the all-
important Air Adventurers’ Club business will be busy
checking the hundreds of examination papers and send-
ing out the official awards, which will, in turn, make you
eligible for the more advanced ranks and awards. Those
of you who are not members of this great organization
are advised to send in your application coupon as soon
as possible, so that your name can be added to the rolls.

But first we want to go into the Creed once more.
Do not clip that coupon until you have thoroughly di-
gested the true meaning of the Air Adventurers’ Creed.
Do not enter into this organization light-heartedly or
for the sake of a badge. The Creed demands more
than that. There is too much hard work ahead, and
when we say that we remind you once again of the
seven points that make up the Creed : self-reliance ; cour-
age; initiative; loyalty; integrity; independence; obedi-
ence.

The Air Adventurers are not plunging blindly for-
ward on a mad wave of emotional enthusiasm. We are
not “following the crowd” that chooses the line of least
resistance. There is plenty of resistance ahead. We
are not “badgers” and flag wavers because that is the
thing to do. We are Air Adventurers first of all be-
cause every Air Adventurer has sworn to do his best
to further the general advancement of aviation.

Remember that one point when you clip the coupon
across the page. We are out to further the general ad-
vancement of aviation. And the man who tackles that
task in this year of 1937 has really taken on something,

The Wrights are the fathers of artificial flight, and
no one can take that honor {rom them. The rest of
the names that passed through air history into the
mad Great War period have their place in the scheme

of things. Since the War a new band of aerial erusad-
ers came up, It included Lindbergh, Kingsford-Smith,
James Mollison, Amelia Earhart, Dieudonne Coste,
Maurice Bellonte, Dr. Hugo Eckener and hundreds of
others who carried aviation up the heavy going until
it reached the glorious peak encountered in 1936.

But what of 19377

When air history is written fifty years from now,
some one will say, “The future of aviation hung in the
balance in 1937, for it seemed that the ultimate in speed
had been reached, hut with speed came disaster, and the
world sat back and wondered. All the great plans for
to-day's glorious aerial fransportation systems were laid
and ready for operation, but the world had lost hope,
confidence, and loyalty to a glorious tradition. Vast
fortunes invested in aviation were swept away over-
night in a flood of international distrust. No longer
did they raise their eves to the skies. for the canker of
fear had done something inside that caused them to
walle with a stoop, and they saw only earthy things.

“But then, out of the crowd stepped a new breed of
air adventurers who walked with springy stride, their
heads up and their eyes shining with a new hope. They
had courage. self-reliance, initiative and loyalty to the
oreat science of aviation. The others stepped aside, glad
to relinquish the load. It was taken up, and aviation
swept forward again to the glorious peak it enjoys to-
day."”

That historian will use the words “air adventurers,”
but it is up to vou whether he writes it with capital let-
ters—Air Adventurers!

This is one of the great crisis periods of aviation.
How far the industry goes on remains with the youth
of the world—the Air Adventurers of the world.

We all know what setbacks aviation has faced all over
the world. There is no need to enumerate them or at-
tempt to place the blame. America has suffered. Great

Iritain and her colonies have suffered. TFrance has lost
many fine airmen and many splendid planes. A great
designer was lost to Spain. Splendid military types both
here and abroad disclose startling faults in manufacture.
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More crashes—mysterious crashes—and the
chart graph rises.

The critics point with scorn. The scoffers have a
field day. The man who had hope tries to understand,
but amid the distorted publicity—the frantic joust to
present the picture at its worst—he turns away and waits
to see what the future has in store. Only men with
the spirit of Air Adventurers can save a situation of
this kind, and promise a future.

But it cannot be a stop-gap, temporary salvation.
This time it must take the form of a sturdy defense that
will not be denied. First we must know what has been
going on and what it takes to stop it. Air Adventurers
will not be ignorant of the limitations of flight, nor the
problems of power, We will not go up and down the
land shouting, but we will show the unbelievers cold
facts, hard truths and build up the waning confidence.

Now will you clip that coupon? Can you take over
the burden of the Creed, or are you just a badge wearer ?

You must prepare yourself for this great future.
This is not war in the sense of conflict. There are no
trenches in which to take cover, no funk holes when the
shelling gets hot. There is no barbed wire to slow up
the attack. You have to stand out in the open and hand
it out.

Your strength is knowledge, the keenest weapon in
the world, Knowledge will overcome ignorance, the
stumbling block in the path of aviation. You must pre-
pare yourself for this future, or you will be swept out
of the play in the first rush.

We of Air Trails will do our part if you will do
yours. We have given what we believe to be the best
in aviation articles and features. We are out for the
truth, even though, at times, the truth may be hard to
accept, but we believe in the future of aviation.

These are serious times, and Air Adventurers all
over the world must codperate. We must have your
loyalty, courage and integrity, Membership does not
necessarily mean a program of good times, The model
does not always fly the first time. It takes hard, per-
severing work and—knowledge.

As you progress in rank and craftsmanship awards,
you will be able to talk aviation in a more convincing
manner.  You must gather your facts and present them
in their proper light. You must state these facts to the
man who is not convinced. It is not sufficient to keep
saying: “Aviation and flying is safe.” You have to
prove to him that it is. You must show him that out
of every million passenger miles flown, the ratio of
safety is high compared with other forms of travel.

You must know your types and for what they were
designed. You must know their limitations, their tank-
age and radius of action. Your comparisons must be
fair. You wouldn't attempt to compare the performance
of an East River tug with one of Uncle Sam’s destroy-
ers, and you wouldn’t expect one to do the work of the
other. The same goes in aviation, only more so. When
your critic compares a certain American or French
fighter with another ship, first be certain of your facts
and then show him that an intercepter is not a pursuit
ship, or that plane “A” was designed for a certain job
and not for speed, or distance, as the case may be. It
is ignorance of this kind that makes misunderstandings
and often leads to further loss of confidence.

If you compare commercial planes, first remember
the type of country they fly over and the required dis-

fatality
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tance in hops. Are they mwilti-motored ships, and how
many passengers and how much freight do they carry?
What is the power of the engines, and how long can
they stay in the air in an emergency? What radio and
navigation equipment do they carry, and what factor
of safety do they boast?

All these and a thousand more points must be di-
gested before you can go out dnd talk aviation. But
that’s your job, Air Adventurers. You must know, and
then you must have the courage of your convictions and
the loyalty to aviation to go out and talk it. Later on you
will want to get into the business, and if you are not
prepared you have no chance. You must not expect to
pick up a complete aviation profession out of Air Ad-
venturers, We do not pretend to any such miracle.
But, you can get a thorough grounding in aviation that
will make you a more pliable and suitable student when
you go farther afield and actually take your professional
course later on.

What you will get out of the Air Adventurers de-
pends on yourself. You will get more than you put
into it, we can assure you of that. But the Creed is
your answer, if you can live up to it. You have sworn
to further the general advancement of aviation, and
there is no greater job in the world to-day. Every boost
you give aviation is a boost for your own future,

This is 1937, and you will never forget it,

Your Flight Commander,

AL X T, Cumlson

THE HONOR ROLL FOR MAY

CRAFTSMAN AWARDS
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(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 prledge myself to
support the principles and ideals of AIR ADVEN-
TURERS and will do all in my power to further the
advance of aviation.

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

[] Check here if interested in model building.

(This coupon may not be used after June 15, 1537.)
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Spring Fever

PRING is here and every modeler is suffering from

spring fever. Open the workshop window and take

a deep breath of the spring air. And if you can still
resist the urge to get outdoors and do some model flying
you certainly don't qualify as a model builder. Even the
models in the workshop window rustle in the breeze, as
though they were anxious to get off on a good flight.
And the balsa shavings and tissue scraps move across
the workbench as though they were alive.

public park.

by GerdoufZghit

play baseball, drive golf balls, or to play in a variety of
other games. During the winter we had undisputed pos-
session of the park. with no restrictions on our flying.
But in the spring the model builder will be the first to
suffer from the cramped conditions of the parks. So
keep your fingers crossed if you fly vour models in a

I've had the experience of flving models under such
conditions. One experience in particular stands out

Spring weather was made for model builders. It as- clearly. I had just finished a new fuselage contest model

sures them a steady run of good modeling weather—

a mighty pleasant relief
from winter. The warm
weather thaws out the
hardy builders who have
been carrying on during
the cold weather. And,
in addition, it brings out
hundreds of other build-
ers. Together they pry
the lid off the summer
modeling season.

But there are certain
phases of spring model
flying that prove annoy-
ing—even worse than
the April showers or the
gusty spring air. One of
the annovances is the
great number of people
who take advantage of
the spring weather to

The Contest Calendar

SUMMER CONTESTS of the Jacksonville Model Club, held
under N. A, A, rules, are scheduled for the middle of June
and August 15.  Information from elub hendquarters, 2048
Roselle Street, Jacksonville, Florida.

EXHIBITION SCALE Model Contest, May 17-22.  Any one

in the city of Allentown, Pennsylvania, may LUII:I[Il'Tv for
the loeal Berryloid Trophy. Iintry blanks from 1520 Lil-
erty Street, which is du- address of the Flying Keystone
Model Airplane Club, sponsors of the contest.

OUTDOOR FLYING Contest, Muy 16 rain, date May 23, with
glider, stick, and fuselage events,  Any one from the east-
ern part of I‘enuﬂl\umd is eligible. Entry blanks and
information from the address which is given |1m1111\ above,

1937 EASTERN STATES Gas Model AMeet. Sponsored by the
Soaring Society of America, a5 a0 fl‘.lllll‘L’ of the 8th Annual
Nationial Soaring Contest,  July 5-9.  Sanetioned by the
N, A. A, Bvents include altitude, duration, and payload
flights, alzso =pectal events for |||ul|:|11u||u:lil. radio-controlled,
and autogire gas models.  Trophies and eash awards.  Infor-
mution from Searing Soclety of Ameriea, T614 Delaware Ave,,
Wilmington, Delaware,

The Model Workshop asks the ald of readers and clubs in de-
veloping for their benefit a complete, detiailed report of all model
contests and exhibitions, large or small, everywhere. Listings
should be received by The Contest Calendar, AIR TRAILS, 79
Tth Ave, New York City, at least two months in advanee ; news
of winners and results 45 =oon ns poss=ible.

and went to the park to fly it Sunday morning. Every

section of the park was
crowded with some sort
of activity. On’ each
flight the model was ex-
posed to a variety of dan-
gers that would have
graved the hair of any
modeler, Several times
the model interrupted the
baseball game by flying
low over the diamond.
The players kindly
stopped the game until
the model was out of
danger. But the good
luck could not last for-
EVEr.

On the next flight a
two-base hit clipped the
rudder off the model,
justas it (Turnto page 95)



Flight-Testing

GAS MODELS |

Authoritative advice by
the designer of the
1Lexaco Trophy Winner

by Francis Tlush

URING the few years that [ have been associated

with the building and flying of gas models T have

become convinced that the majority of crack-ups
existing at contests are due to carelessness on the part
of the model builder himself. There is no reason why
a model, if designed and built properly, should not fly
well.  Statistics have proven over.and over again that
accidents do not happen ; they are caused by carelessness.
Of course, there are mishaps that are uncontrollable,
such as landing in a tree or hitting a house. That type
of accident can be credited to bad luck.

It is discouraging to see a beginner with a well-built
model, the balance of which he knows very little, giving
the motor the gun and sending the untried ship to the
junk pile. He never stops
to think about adjusting
and test-flying the model.
Judging by appearances,
beginners usually depend

1 “Lady Luck” herself to
guide it. Sometimes, due
to the element of chance,
the model performs beauti-
fully, but should it get out
of adjustment after a hard
landing, luck most likely
will desert it on its next
flight. The slipshod builder
will invariably give it the
gun again, without retesting, and send it to its doom.

A shameful exhibition at every contest is a builder de-
liberately launching his model without having tried to
correct a previous erratic flight. Needless to say, the
second performance is always as expected. The model
thus flown usually spirals in full speed, and after the
pieces are gathered together the only thing that remains
intact is the tail. If this builder had taken time to study
the faulty actions of his model, his name would undoubt-
edly have been listed with the prize winners.

Another foolish mistake frequently observed is a per-
son continuously launching his model without trying to
better the performance shown on previous flights.

The thing to do when testing and flying a model is to
observe the flight characteristics, so that, when the model

v

After the take-off this beginner's ship is turning gently
with the torque, already essaying the climb "upstairs."

41

In perfect flying trim, the ship gains altitude in a
climbing turn.

has landed. whatever adjustments are necessary can be
made, in order to create a top-notch performer. Elimi-
nate the guesswork and you won't have to depend on
fickle fortune to win contests.

To prevent disappointments with your first model, you
must give up the idea of bulldmg a supersoarer. [his
type project is more expensive and the cracking up of
this ship through inexperience will hurt all the more.
The beginner concentrates on a model that will be easy
to construct at a minimum of expense and that will take
hard knocks. Such a model should provide you with all the
experience there is to be gained in the flying of gas models.

Never be content with one adjustient on your training
model. By doing so, you are really learning nothing,
Experiment with numer-
ous arrangements and set-
tings, so that various flight
characteristics can be dis-
covered. The most im-
portant objective gained
by this experimenting is
confidence in yourself and
in your model building.
The sight of your model
climbing high in the sky
soon becomes a common
occurrence. Let your
timer do all the worrying
for you.

After you have gained experience and knowledge with
the simple design, you can advance yourself to something
more refined: not having to worry about faulty hdudlmg
Remember that a beginner's model, well flown, often
proves a w llll'lCl.

Confidence in your design and model can only be at-
tained after you have made numerous flights. You be-
come a veteran only when you are sure of your adjust-
ments, There must not be a trace of guesswork or you are
liable to become panicky at the crucial moment and spoil
chances of making good flights. If your ship is built ac-
cording to specifications and you have worked carefully,
there is no need to be worried about the first test flight.

Adjustments should not be too sensitive, since it is
difficult to maintain them in this case.  (Turito page 91)
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HE STOUT TROPLLY contest for outdoor fuselage
models probably attracts more entrants than any
other madel contest. And since this contest is held
only at National Contests, the best modelers in the nation
compete yearly to determine who will have possession of
the trophy for the coming year. Ervin Leshner was the

winner in the contest held
last July at Detroit. He
lhad a nicely designed model
and handled it like a vet-
eran. The 36-minute win-
ning flight was undoubtedly
aided by a little good luck.
But, in view of Ervin's
consistently good flying
throughout the day of the
contest, we can discount the
luck element and attribute
his victory to a triumph of
modeling skill. But we're
the ones who are lucky—
very lucky in having the
plans for this outstanding
model for this department.
We feel they're a valuable
addition to the list of cham-
pionship models which have
heen presented in Air Trails,

DESIGN

The features which
Leshner tried to include in
this design are those which
every championship model
must have: stahility. sim-
plicity of construction and
flying, and a high power-to-
weight ratio. And there is
another feature which he

ABOUT ERVIN LESHNER

ANUARY 30, 1932, was a noteworthy date in the
history of model building. On this date Ervin
Leshner, who was then 13, was bitten by the

model bug. He began work on his first model. He
worked steadily on models for the next several
years, winning a few medals and ribbons at local con-
tests in Philadelphia, But 1936 was Ervin’s big year.
He started early by winning the Fuselage Event at
the 1936 Eastern States Indoor Championship Meet,
also getting 8th place in the Baby ROG event.

Then, for the next several months, he concen-

trated on outdoor flying—so effectively that he won
the Stout Trophy for fuselage models at the na-
tional contest, with a flight of 36 minutes. But he
didn’t desert his indoor flying at this contest, as
evidenced by his winning 8th place in the indoor
fuselage contest. His indoor effort brought even
better results later in the summer of 1936, when he
set a new Class A ROG record of 11m and 50s.
And then, five weeks later, he broke his own record
—hanging up the present high mark of 15m and 47s.
Ervin is a skilled and enthusiastic gas modeler.
He has distinguished himself in this branch of mod-
eling as well, as with all types of rubber-powered
models. But we prefer to think Ervin’s real cham-
pionship ability is revealed by his pleasant person-
ality as well as his models. He works quietly and
efficiently—accomplishing a thing before he'll talk
about it. Winning trophies and prizes is a minor
itern, His real purpose seems to be to work out the
problems that come up with each model. And win-
ning the trophy is the logical outcome of his care-
ful and methodical work. :

Philadelphia is his home city. He’s an active

member of the N. A. A. and the Philadelphia Model
Airplane Association. Their club holds more than
their share of records—9 in all, including the big 3
indoor events: Class C Tractor, Fuselage, and
Class A ROG.

The
STOUT
| TROPHY
WINNER

by Ervin Leshner

and

Gordon S. Light

put into his model, probably too obvious for him to men-
tion but, nevertheless, important for winning contests.
It is the ability to turn in consistently good flights.
Stability is the result of ample tail surfaces (34 per
cent) and comfortably long distance between the wing
and tail surfaces. And, too, the 6” dihedral, which is

added to each half the wing,
is conducive to stable flights.
Simplicity in construction is
shown by the fuselage shape.
It is square in cross sec-
tion. Other than the cabin
structure, there is no differ-
ence between the top and
side views. The rudder,
which is flat-sided, also,
makes for easy construction.
The power-to-weight ratio
was kept high by using a
22-strand motor and by re-
ducing the structural weight.
A minimum of wood is
used, However, it is with-
out any decrease in strength.
The method of building up
the T-beam wing spar is evi-
dence of maximum strength
with minimum weight.

The model has all appear-
ance of being a rugged out-
door model which is built
not only for long flights but
also to be flown day after
day long after its weaker
brothers have been perma-
nently grounded. The model
can be made to conform to
the weight rule, regardless
of what changes are made.
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Its rugged construction permits an increase in rubber
motor without any “beefing up.” Leshner demonstrated
the possibilities of this ship during last summer's flying.
And it should make an ideal design to start off this sum-
mer's contest flying.

CONSTRUCTION

The fuselage is of conventional construction—even a
trifie easier than the average, because of the square cross
section. The main part of the fuselage is built and cov-
ered and then the cabin structure is added. 38" sq., hard
balsa longerons are used. The upright and eross fuselage
braces are '/igx24” put in edgewise. At several points
along the fuselage, indicated in the drawing. the size is
increased to 1x1¢” balsa. Both the nose and rear ends
of the fusclage‘ up to the first cross brace, are covered
with /35" sheet balsa. Since no motor stick is used, the
Ti‘m]dge must stand considerable rough handling, which
is concentrated at these two parts of the fuselage. Sheet-
halsa covering makes the fuselage more durable.

The fuselage should be fitted with nose and tail plugs.
The rear plug is made from two pieces of /5" balsa
cemented cross-grain,  The front plug is cut from two
pieces of balsa. The semicircular nosing is cut from
56x114x114" balsa and cemented to a piece of 9/;" flat
balsa, which is cut to fit snugly inside the front of the
fuselage. Notice the notch which
is cut in the nose plug, and the
rubber-band attachment which is
used to hold this plug in place.
14" washers are cemented to both
the inside and outside of the front
plug. These washers should be
cemented so the shaft is staggered
at a 2-degree negative angle. A
small ball-bearing washer is used
between the nose plug and the propeller. A
good bearing surface is necessary with large
rubber motors.

LANDING GEAR

Single struts of bamboo &x4x9" cut to a
streamline shape are used for the landing gear.
The wheels are extended about 3" beyond the
ends of the bamboo strut.  They are carried on
axles of 035 wire bent to the shape shown in
the drawing. The purpose of this peculiar
bend is to prevent the wheel from turning in
or out when landing.

Landing-gear sockets are made by wrapping several
thicknesses of cement-coated writing (or any other stiff
paper) around the end of the strut and binding with
thread plus a liberal coating of cement. The landing-gear
strut is removed while the cement is still dry.  And when
the socket has dried, it is cemented in place inside the
fuselage. Both landing-gear sockets are made at the
same time. The position inside the fuselage is evident
from the drawing. Notice the diagonal strengthener of
1/ 1gx 14" balsa, which is added to the fuselage at the point
of landing-gear attachment.

COVERING THE FUSELAGE
The fuselage is covered with tissue, as the next step n
construction.  And after doping the tissue, the cabin is
added. Natice that the sheet balsa at the ends of the
fuselage are covered with tissue.

AIR TRAILS
ADDING THE CABIN STRUCTURE

The cabin is intended as a place for mounting the wing,
with a view toward good streamlining, and, also, to in-
close the center section of the wing inside the fuselage
and avoid having the center section counted as effective
lifting area. The top of this cabin structure is hinged
about the rear and is held in place with wire hooks and
eyes at the front edge. Jgx4” hard Dbalsa is used
throughout the cabin structure. When joining to the
fuselage, take care to scrape away the tissue at the
cementing surface and make certain to cement the wood
directly to the longeron. A tissue-paper hinge is used
at the rear of the movable top portion. The entire front
portion of the cabin is covered with cellophane.

WING

The Eitfel 400 airfoil is used in the wing. It is a
popular section among modelers. Leshner selected it
because it is a high- ltft section with its highest lift 1o
drag ratio (22) at minus .75 degrees. This airfoil is
excellent for the glide. And since most of the duration
of a model's life is spent gliding, the Eiffel seems to be
an excellent selection.

The type of spar construction which Leshner used is
strong and lightweight. Tt is a trifle more tedious to
build up than the conventional type, but it seems to be
worthwhile investment to work out the details. The
main spar of the wing is ?/5x24". But to reénforce the

spar against
bending. strips
are added to the
top and bottom.
The spar is prac-
tically the same
depth as the rib.
Therefore, it is
necessary 10 cut
a notch in both
the rib and the
spar, forming a
“lap joint.” The
spar is notched
to a depth of
v4”, The rib is
notched just
slightly deeper.
The final joint
should be made
so that there is
a /40" space remaining between the top of the spar and
the top of the rib. A piece of balsa '/4.x}4" balsa is
fitted into this notch. It is cemented to the rib and to the
spar. A similar strip is added to the bottom of the spar.
The finished spar should resemble an I-beam. A section
through this I-beam is shown.

An auxiliary spar is added to the rear of the rib. It is
1/:¢" square, hard balsa. It fits into the bottom of the
rih. A leading and trailing edge are cemented in pl.uc
to the ends of the rib. The trailing edge is notched /34"
to fit the rear edge of the rib. Be careful to cement the
trailing edge to the ribs so it is turned slightly down-
ward. Tt should round out the top and hottom camber
of the airfoil section.

The wing is made in two pieces. The tips are bamboo,
/14", rounded. The balsa tip strengtheners are shown
in the drawing. The two halves of the wing are joined

Ervin Leshner holding the coveted
Stout Trophy and the winning medel.

Below: The design, featuring a raised
cabin and square fuselage, is crigi-
nal and practical.
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by a center section which consists of 3" lengths of spar,
Jeading and trailing edges. No extra ribs are needed
when joining the two wing halyes. 6" dihedral is given
to each half the wing. The center section is covered on
top with /4" sheet balsa.

ELEVATOR

This construction follows the same general method as
the wing. The Clark-Y airfoil section is used. The type
of spar is simplified. It is merely a piece of '/1x}4"
balsa fitted into notches which are cut in the ribs. The
trailing edge of the elevator is notched */3" to receive
the ribs. Bamboo tips of /1sx'/1" are added to the
clevator, The center section of the elevator is covered
with /4" sheet balsa.

H

AIR TRAILS
RUDDER

The rudder is shown exact size in the drawing. The
rudder is fixed rigidly to the top of the elevator. Rud-
der control is obtained by a small, movable balsa tab
which is attached to the rear. It is cut from */g" sheet
balsa and soft iron-wire hinges join it to the main part
of the rudder. The rudder is flat—no ribs being used
in the construction.

The elevator and rudder are attached by two wire clips.
The rear clip is cemented to the hottom of the trailing
edge and the front one to the leading edge. The exact
size of these attaching clips are indicated. Their size
has heen fixed to give the elevator two degrees of nega-
tive incidence. If your fuselage has been accurately built
you can check this incidence directly from the drawing.

{( Twrn to page 92)
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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 adjustable-pitch
propellers.
model construction handicaps.
topics are listed below. Think about them,
then write your opinion in 150 words or
less and send it to The Discussion Corner.

For June the subject is gas
Other

Oune dollar is pard for each answer printed.

DJUSTABLE-PITCH propellers would be very
A advantageous for outdoor contest models. The
pitch at the beginning of the flight should be fairly
high (1.7 or 1.8 pitch-diameter ratio). As the power
diminishes the pitch should decrease to 1.3 P/D ratio.
And when the power is completely exhausted the hlades
should feather and*assume the angle of least resistance
for the glide.

This arrangement will give almost constant thrust and
will lengthen the propeller run by flattening and extend-
ing the power curve. A propeller of this type should be
about 15 per cent more efficient and will make the model
easier to adjust and more stable, by eliminating stalling
possibilities at the beginning of the flight and providing a
constant, steady climb to the last turn. The mechanical
device necessary for such a propeller can be very light
and simple with positive ac-

value to outdoor models. The propeller should be ad-
justed to a low pitch, to give the model a good, fast, and
efficient climb. As soon as it reaches its maximum alti-
tude the propeller should automatically adjust itself to a
higher pitch, to give the model a long cruise and maxi-
mum glide. When the blades are adjusted to a high
pitch there is less frontal area and a good glide is assured.
This high pitch and the freewheeling give the model more
of a chance to “catch” a rising thermal.—SiDNEY BERN-
STEIN, Far Rockaway, L. 1.

I do not believe adjustable propellers are necessary on
model planes. The main use of adjustable-pitch propel-
lers on large planes is to maintain maximum efficiency at
different inclinations and speeds of flight, a low pitch
being used for take-off and a higher for cruising.

Models do not vary their

tion.—Epwarp Lipcarp, Chi-
cago, Ill.

I think an adjustable-pitch
propeller would be of little ad-
vantage on an outdoor model,
for the following reasons:

This Month’s Topic

Would adjustable-pitch propellers be of
advantage in outdoor models?
should the pitch vary?

speed enough to really need a
change in pitch. In order to
install any type of adjusting
device the free-wheeling device
of contest models would be
interfered with. Besides, it
makes the hub too heavy and

If so, how

1. An efficient adjustable-
pitch propeller would necessarily mean an increase in
weight ; this 1s undesirable.

2. At the flying field the blades might get out of pitch
and wvaluable time would be last in getting the correct
pitch on the blades.

Although these are only two of many reasons, they are
enough to dissuade me from making adjustable-pitch pro-
pellers—PavL Cries, Springfield, O.

Adjustable-pitch propellers for outdoor models would
be of advantage in calm flying weather. The pitch should
vary as: at the start of the flight the pitch decreases,
which makes the model grab for altitude in a great hurry;
then, as the power dies down, the pitch slowly changes
back to normal, or to what is a cruising pitch. Here in
the Middle West we had some stccess with indoor models
using the adjustable-pitch propellers, and T believe the
same principle could be used on outdoor models (but for
only calm weather; results would be much different
in rough type of weather).—Warter C. Kuray, Chi-
cago, IlL

If the mechanism can be perfected, I believe that auto-
matic. adjustable-pitch propellers would be of immense

bulky.

As far as changing a model from a slow-flying ship to
a fast one is concerned, merely changing the pitch of the
propeller will not be enough. A change of incidence
and even the wing span often is necessary.

In conclusion, I will say that if adjustable propellers
were to be used, there would be always the problem of
lining up both blades with equal pitch.—Bos PIEFER,
Chicago, Ill.

An adjustable-pitch propeller hinders rather than helps
the duration of an outdoor model. An adjustable-pitch
propeller to be helpful, even theoretically, must decrease
its pitch as the motor unwinds and the torque decreases.
The high-propeller pitch at the beginning (Turn to page 96)

COMING UP are these topics:

For July—Which type do you prefer for best results
in the original flying model: parasol, wing flush with
fuselage top, or low wing? Answers must reach us by
April 15th.

For August—Do you believe that gas-model construc-
tion. will either wholly or partially displace the long-
popular rubber-driven model? W hich of the twa types
is your preference? Answers must reach us by May 15th.
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The uncovered framework shows the rug-
gedness and simplicity of the structure.

OR the simple reason that stock automobile engines
have decreased in weight and increased in horse
power and dependability during the past decade, it

takes but little imagination to foresee mass production of
safe, low-priced plane designs—powered with the com-
ing lighter and Inghcr powered, easily converted auto-
mobile engines—in the next decade.

The surplus planes from the World War are seldom
seen outside museums, and the flock of medium-sized,
second-hand planes are diminishing rapidly, so the fel-
low who is eager to fly his own plane is faced with the
problem of finding a reasonably safe ship that is light on
the purse for initial cost and upkeep thereafter. It used
to be possible to build and fly your own plane, but now
most States require all ships to be licensed, so that heads
the prospective pilot in another direction.

Years ago, Henry Ford became interested in light-
plane possibilities, but immediately abandoned the idea
when' his first venture ended fzuall\ for his voung pilot.

During the past two years,
several pioneering companies
have attempted to place on the
market, with little success,
planes powered with auto en-
gines. The use of Ford en-
gings seems to predominate.
This month, Air Trails pre-
sents the Arrow Model F. The
Arrow, powered with a con-
verted Ford V-8 engine rated
at 8 hp at 3,075 rpan,
climbs 500 ft. per min., does
90 m.p.h. full out, cruises at
85 m.p.h., and lands at 45
m.p.h. with flaps down or 48
m.p.h.  without flaps. The
model is of conventional de-
sign and is very easy to build.
After the model was tested
and the stolid stability noted,
the author decided to include .
the scientific float design for
the readers’ benefit.

FUSELAGE

Place waxed paper on the
drawing to prevent sticking.
A bread or drawing board
makes an ideal surface to work
on. Build two sides of the
fuselage frame of /4"

The landing gear can be qUIcHy chunged io
floats for hydro work.

When equipped with pontoons, the graceful
lines are enhanced. The rear-quarter view
sq. at reveals the instrument panel and other details.

With Wheels

Or Pontoons

A Flying Scale Model of
the Arrow Sport Plane

by Alan D. Booton

the same time and split them apart with a razor blade
when dry. Starting from the rear, cement in the /4"
spacers, according to the top view, and keep sighting
through the frame, so warps can be prevented. Cement
the formers to the stations indicated.

Cement */4x74" strips to the inside of #9 to extend
to the back edge of #10, to form the plug effect, Cement
the rear hook to #10 with a piece of 14" sq., in the posi-
tion shown. Separate the rear portion of the fuselage
with a razor blade. Cover the fuselage completely be-
tween 1 and FElab and #2t, then the top of the
fuselage back to F4t, leaving the cockpit, then the top
of the removable rear end, with */35"” sheet balsa.

Carve the nose block and cement the */;axI4" strips on
as shown on the nose hlock detail. Insert a double bear-
ing (if you prefer) in the nose block. The bearing is made
of one length of #/4" alum. tube to turn freely. Knurl
the ends of the #/45" tube to hold the */;4” tube in. Bend

the double-acting landing parts and cement them to the

The Arrow Model F

fuselage. Note that the z£14
music wire extends from axle
to axle and the #10 music
wire is only bent over the #£14
music wire. As the 14 mu-
sic wire part is bent, be sure
to include the 1/34” tube bear-
ing.

This bearing is heavily ce-
mented to the rear-bottom
edge of #£3b. A length of 14"
#lat rubber forms the inner
. struts and is installed with

: | considerable tension, Attach
== == the tail wheel with a #8 wire
fitting shown in detail. An
easy way to install the wheels
in the pants so they may be
attached to the axles without
“fiddling” many minutes, is to
cement 2/3." alum. tube bear-
ings in the wheels and then
maount the wheels in the pants
on /34" alum. tube. The pant-
wheel unit can then be quickly
placed on the axle.

WINGS AND TAIL SURFACES

Assemble the wing panels on
your work board, using plenty
of pins to keep the many
parts lined up, (Turuto page93)
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Hawve you a question on model
building or flying that bothers

you? Bring us your problem and

LIGHT WOODS FOR MODELS

Question: What is the lightest weight wood, other
than balsa, suitable for gas-model construction? J. M.,
Chicago, TlI.

Answer: Pine and spruce are both about three times
the weight of balsa wood—and they are the lightest
woods other than balsa which can be used in gas models.
Pine and spruce are cheaper than balsa and can be ob-
tained at any lumberyard. Despite the increased weight,
these woods can be used efficiently in gas models. Their
greater strength permits the use of smaller sizes. While
the gas model built of pine and spruce would not be as
light as one of balsa, the slight increase in weight would
not offer any serious handicap, as it would to a small
rubber-powered model huilt from pine or spruce.

NEGATIVE THRUST

Queestion:  What is meant by negative thrust and what
effect does it have on the flight of the model? G. M.,
Manette, 1Wash.

Answer: Negative thrust is offsetting the propeller
shaft so it points slightly downward instead of pulling
straight forward. The plans for Ervin Leshner's Stout
winner in this issue show the propeller set at 2 degrees
negative thrust. With the propeller pulling downward
the model shows less tendency to stall, especially when
under full power. Negative thrust improves the glide.
As long as the propeller is turning, the negative thrust
keeps the nose of the model low, but in the glide this
downward force is no longer present and the model natu-
rally follows a flatter glide path.

Many of the present contest modelers use right thrust
as well as negative thrust. Right thrust helps the model
maintain a steady turn under power, by having the pro-
peller counterbalance the natural tendency of the torque
to turn it to the left. Thus a steady turn to the right can
be obtained without excessive warping of the wing or the
rudder. And since the torque is no longer present in the
glide, the model will still maintain a uniform right circle.

SCALE MODEL FLOATS

Question: Could you tell me what size floats I should
use on a Beecheraft BI7L model with a span of 24
inches? D. C., Toranto, Ont.

Answer: The type of floats will be determined by
whether or not you want to fly this model off the water
or merely want the floats to complete a scale model. A
pair of floats suitable for this model, scaled down from
the size that would be used on the full-size Beecheraft,
would have the following dimensions : length 1574 inches,
width 274 inches, height 154 inches, and the distance
between the floats would be 7 inches. The floats should
have V-shaped bottoms with rounded tops. You can
get a good idea about float shapes by referring to the
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we’ll answer it in the interest

Replies

of readers everywhere.

by mail require return postage.

photos of twin-float seaplanes which appear frequentlv.
All floats follow the same general proportions, the only
big difference is in the size—regulated by the weight of
the airplane for which they are intended.

Floats suitable for an actual off-the-water flight with
a model are too difficult to describe here. We'd suggest
you use a scaled-down version of the type that was pre-
sented in the November issue of Air Trails (1936).
This particular article was titled: Fun Afloat.

GAS-MODEL TIMERS

Ouestion: Where can I obtain a camera timer like the
one used in the Sky King gas model (Feb. and Mar.
issies of Air Trails)? K. A., Camden, N. .

Answer: The timer is available in two sizes, costing
$1.25 and $1.50. The smaller size has a capacity for
timing up to 45 seconds and the larger size up to 70
seconds. The particular type of timer used in this model
was the Haka Autoknips and was purchased at a camera
supply store. We suggest vou try the store near your
home. Be sure to specify this particular type—or at least
make sure that you get one similar to it. There are a
wide variety of other camera timers available which give
split-second accuracy but run for only a few seconds and,
in addition, are too expensive for use in madels.

The Autoknips is used in photography for self-por-
traits. It is set to “click™ the camera after a short time,
giving you a chance to get in front of the camera and pose
for the picture.

SCALE GAS MODELS

Question: Is it possible to make a gas model from
scaled-down plans of full-size dgirplanes? J. D., Man-
chester, Mass.

Answer: Scale models of large airplanes make excel-
lent gas models. Not only can the conventional type of
airplane design be used, but unusual types such as the
Waterman Arrowplane and other tailless varieties.
Pusher airplanes, such as the Stearman-Hammond or the
Fairchild amphibian. with the motor mounted atop the
wing, could be reproduced as gas models with very
pleasing results.

Practically every type of airplane has been built as a
gas model. This is done by merely scaling down the
proportions of the real ship and making a few necessary
structural changes. The builders on the Pacific coast are
especially interested in scale gas models. And from the
photos of their ships they've developed it to perfection.
The results of their contests prove that they flv well.
The most ambitious project along these lines that we've
ever heard of is a model of the Douglas Sleeper which
1s being built. Two gas motors turning in opposite direc-
tions will power this model. An attractive model of the
Douglas, plus the thrill of a bimotored gas job. should be
a worthwhile development in modeling,
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The
INSUROR

A Beginner’s Model
which msures a novice
of success.

The bow-framed pusher is a Ia_leusc;;}_a;ligé“!of the active modeler.

BEGINNER'S FAITH in modeling is usually

strained when his new model refuses to fly. En-

thusiasm about his new hobby drops with each
unsuccessful attempt to fly it. It takes a good flight to
fully restore his confidence. Unfortunately, new models
are usually rather slow to show results when handled by
beginners, and a simple, easy-to-fly model should always
be kept in flying trim for just such occasions,

So, we suggest that you build this pusher model as a
sort of insurance agamst the time when you'll be dis-
couraged by bad results. It will be a tonic for low spirits.

The single pusher is the ideal model to provide such
insurance, The cost is small and you'll get paid full
value when it is necessary to cash in your policy. The
single pusher offers the best in flying for the least in
building.

I've seen crude pusher models built by the most in-
experienced beginner turn in some exceptional flights.
Our model club used to specialize in holding contests for
single pushers. We allowed the entrants a wide flexibility
in rules—single or double-surface wings with unre-
stricted range of sizes. Practically all the beginners were
able to turn in flights of 50 to 60 seconds. And many of
these flights were hand-wound. When the weather was
good it was not unusual to lose several models with fly-
away flights.

The simplicity of the single pusher kept interest among
club members running high. Even after the beginners

were qualified to tackle a more difficult type of model
they continued to spend part of their time building and
flying single pushers. An afterncon of pusher flying
gave them much valuable experience and enough enthusi-
asm to carry them over the rough spots in their model-
INg careers.

So take time out from your more difficult models and
build up your enthusiasm with a few single-pusher flights.

BOW FRAME

The frame is built from two pieces of ®/1ax34x2814"
balsa, The two pieces are joined at the ends and sep-
arated in the center by wire strengtheners. This peculiar
shape of the frame accounts for the descriptive title. The
two fuselage members are tapered from $4” at the center
to 34" at the ends. The simplest method of doing this is
shown in the drawing. Pin the two pieces together so
the ends overlap 34”. Then cut away the excess wood—
using the edge of the one piece as a guide when cutting
the second piece. The outside edges of the two pieces
are rounded with knife and sandpaper while the pieces
are still pinned together,

Next cut the front and rear parts of the frame from
34" balsa. These are labeled A and B in the drawing of
full-size parts. The frame members fit into these pieces
—securing them with cement and thread. The two frame
members are held apart by three wire strengtheners,
These are bent from heavy wire (C, D, and E). These

CARVING THE

EROCELLER

1y
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wire strengtheners are cemented and threaded to the
inside of the frame members.

The next step in the frame construction is to bend the
propeller shaft and rear hook. The shape of these are
identical, The rear hook is inserted through the balsa
piece (B) and cemented. The shaft is inserted through
piece (A). A washer is cemented to the front of (A)
which serves as a bearing for the propeller. Elevator
incidence blocks (F), shown full-size, are cemented to
the top of the frame members 314" from the front.

WING

Cutting ribs is at best a tedious process—and making
them accurately, as they should be, makes the process
even more tedious. The easiest way we know to cut ribs
is by using a metal template. This can be cut from a
piece of scrap metal. A time-saving trick in using a
metal template is to bend the edges of the template into
a prong which will fit into the sheet balsa and hold the
template firm while the rib is cut. With the rib used
in this model the set-up is ideal. Instead of cutting away
the metal to provide a notch for the top and bottom spar,
merely bend the excess metal to form a prong. In addi-
tion to speeding up rib cutting these prongs will insure
a uniform size of notch for the spars.

Pin the ribs together after cutting and sand them to
the same shape. And at this time make sure that the ribs
are °/3." at the rear ends and notched T4x2g" at the
front edge.

AIR TRAILS

The wing is assembled in one piece. You'll probably
find a simple, full-sized drawing to be worthwhile in get-
ting a well-shaped wing. Build the wing flat and then
break the spars and leading and trailing edges and add
the 3” dihedral to each tip. The 1/y4x*/4” bamboo tips
are semicircular and are reénforced with pieces of
LaxTq" balsa.

ELEVATOR

Since the elevator is a small version of the wing the
same methods of construction should be used. A metal
rib template is as useful here as it was in the wing.
Notice that dihedral is given to the elevator—an im-
portant item in the pusher’s stability.

PROPELLER

Follow closely the method of laying off the propeller
block. Mark the block carefully with pencil and ruler.
The excess wood is cut away as indicated in Step Two
of the drawing. Next, the blades should be cut—care-
fully cutting away the balsa down to the diagonal lines,
which are indicated on the ends of the block, -Using
sandpaper, put a slight “hollow” in the blades. Wrap-
ping the sandpaper around a small bottle will insure a
smooth, concave blade. Now turn the propeller over on
the other side and cut the blades down to thickness—
ranging from 14" at the center to */1s” at the tips. The
exact thickness of the blades is unim- (Turnlo page 91)
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Flight records
and contestants
171 COmpetrtions.

Model Matters

Club notes and
news of model
0¥ ganizalions.

(In contest tabulations, résults are to be reqad as minutes (to left of colon), seconds, and fractions.)

Junior Aviation League

An interesting meeting of the Junior
Aviation League of Boston was held
recently. Captain Richard E. Cobb.
commanding officer of the air corps at
East Boston Airport. took the Junior
Aviation League members on an imagi-
nary early-morning flight over Boston to
gather weather-forecasting data. Every
morning, i practically all kinds of
weather. these weather planes carry out
these flights. getting the data that is
necessary to make upper-air forecasts
that air lines and fliers find so neces-
sary. :

Another interesting highlight of this
gathering was the talk of Gunnar Mun-
nick, an early model builder, who traced
the progress of the hobby from the time
he first began it. over twenty years ago,
up to the present time,

Chicago Aeronuts

The Chicago Aeronuts have an un-
usual feature of their meetings. A one-
hour session of basket ball follows each
meeting, Club members seem to feel
that this is an mportant part of their
activitics. It provides a means of di-
version to the members, most of whom
attend school or are employed, and since
they spend much of their spare time
with models, these sessions of basket
ball help keep them in trim. Basket
ball is the natural recreation, since the
meetings are held in the park gym-
nasium. However, other clubs should
follow this idea. Regardless of where
meetings are held there is always some
sport which could be played after the
more serious business of the meeting
has been disposed of.

Any one who would like to learn
more of the Aeronuts’ activities should
contact Tom Cunningham. 1089 Holly-
wood Ave., Chicago, Ill. And for the
benefit of Chicago Modelers who are
interested, the Aeronuts meet at Gage
ark, 2411 W. 55th St., at 2:30 p. m.
on Saturdays.

Linden Model Club

The Linden, Recreation Commission
of Linden, New Jersey, has sponsored a
model club.  The club was organized
under Frank Krysiak, superintendent of
recreation in Linden. This was two
years ago. Since then the elub has heen
growing. At present theré are twenty-
three active members. Weekly contests

are held in the local armory. These con-
tests serve as preparation for the Linden
City Indoor Meet held late in March.
Low ceilings keep the flight times low,
but in no way do they lower the spirits
of the contestants.

Francis Ryan, a member of the club,
is the Union County champion as well
as the city indoor champion, having won
hoth these contests last year. Outdoor
honors are held by Richard Egels. His

records are 7m 2s for the hand-lnunched
fuselage event and 5m 30s for the Rise-
Off-Ground fuselage record.

Gas madels form a substantial part

Members of the Linden, N. J. Club dis-
play three typical gas jobs. This active
group is under the sponsorship of the
Linden Recreation Commission.

of the club’s model diet. Their first
gas model, completed some time ago,
has made twenty-nine successful flights,
with only a few broken propellers—no
further damage despite several tree
landings.

Keystone Contest

Results

The Flying Keystone Model Airplane,
of Allentown, Pa., had a busy month
during January. On January 9th the
fourth indoor meet produced six local
records.  Following is the tabulation of
the results:

R. O. G.

Russell Fahringer

George Micott Jm  1s
Elwood Matten 38.5s
Rtichard Waidelict 185
Glider
Gearge Micott 195
Marvtin Schulte 18s
Llwood Muatten 10s
Charles Wicdes 7.08
Richard Waidelict 7.08

Stick

George Micort

Ltussell I'nhringer 2m Dfis
Martin Schuolte Im 2s
Sterling Schaffhauser 518
Elwood Matten ads
Hichard Wakdelict 195

Cabin Fuselage

George Micoit Ohs

On January 26th the second solid-
scale contest was held with the follow-
ing results: First, Charles Wiedes—
Ryan “NYP,” 82 points; second, Rich-
ard Metzger—S. E. 5. 79 points; third,
Russell Fahringer—Martin Bomber, 71
points.

Judges for all the events were Ernest
Shaffhauser, Albert Baus, and Russell
Greisemer,

Oklahoma Model Club

During the past year the organization
of model clubs mushroomed to such an
extent that the oceurrence has become
commonplace. However, when a model
club is founded with the intention of
progressing to light-plane activity, it is
news.

Such a club is successfully operated
in Sayre, Oklahoma, and by exhibitions
there has been promoted a feeling of
“air-mindedness.” Encouraged by the
enthusiasm of the townspeople, this
progressive group took the logical step
of developing a club plan to operate a
light plane.

Departing from the usual procedure,
since they wished to add to the indi-
vidual technical knowledge and interest,
they decided to construct their own
ship, a project deserving success,

In most instances models provide the
in-between stage to the future pilot,
technician or other aviation vocations.
To progress beyond that step is the
greatest obstacle, Unless he has funds
at his disposal, the individual is not
able to enter the regular aviation schools.
The forming of a club and the active
participation in its program furthers the
individual’s chances, a group being finan-
cially capable of operating a light plane
on the club plan or of carrying on some
other furthering idea.

As with this Oklahoma group the
members do not wish to merely fly, but
to experience the long-familiar feeling
of personal accomplishment. Since con-
structing a plane would afford this and
other requirements of general and indi-
vidual interest, such a step holds
promise.

However, the well-planned program
must take into consideration the licens-
ing of aircraft, Accordingly, information
should be obtained from the department
of commerce concerning requirements,
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POPULAR SPORT PLANE

The simplicity of the Taylor Cub makes build-
ing this model a pleasure to beginner or expert.

HE TAYLOR CUB needs no introduction, it being
one of the most popular of the light planes now on
the market and a familiar sight at every airport.
Stealing the thunder of the automobile industry, the
Cub sales have grown until carrier trailers have been
pressed into service to speed up deliveries. Alert to the
potentialities of the light-plane market, this popular ship
is available on the time-payment plan. Club ownership,
in many cases, enables all, who have been prevented from
flying by the prohibitive cost, to spread their wings for a
comparatively negligible amount.
The cost of operation compares favorably with that
of even the lightest automobile.

A solid scale replica of another
light plane which has caught
the public fancy and whick
will make an attractive ad-
dition to any collection.

by William Winter

The wing panels, one left and one right hand, are cut
to the required outline from a full cut of /5" sheet balsa
and shaped to the given rib section. Sand the surfaces
and edges smooth. FEach panel is held by the bamboo
peg, illustrated, as well as by the thickened cement, the
supporting struts being streamlined from scrap strip
balsa and cemented in position while the model is in-
verted.

The landing-gear struts of pointed bamboo pieces are
cemented and stuck in position. The floats, which are
optional with the builder, may be shaped from soft
balsa, and attached with bamboo struts.

The propeller is carved from a

DIRECTIONS FOR BUILDING

Dimensions of all materials are

TAYIE@R ~CUB

scrap and is mounted on a pin so
that it is free to turn.
To finish the model, give it a

listed at the close of the article.

Trim a soft balsa block to the required outside dimen-
sions of the fuselage. On the largest side, draw the
profile of the body and cut away the surplus wood. On
the narrow surface of the partly shaped block, mark the
top outlines of the body and again cut away the excess
balsa. Shape the fuselage in accordance with the given
cross sections and sand thoroughly. At this stage the
cabin may be cut out, should the builder desire it.

The tail surfaces are marked on */4,” sheet balsa and
cut out. Each piece is sanded to a satin finish and the
edges rounded. By using headless, straight pins as
directed by the plan, each unit is held firmly in position
while the cement is drying, this innovation making for
a longer-lasting model.

~ filler coat of white shellac or clear
varnish, to close the pores. The number of coloring
coats given the surface depends on the builder’s opinion,
although one is usually enough for the average model.
The windows are white with black trimming.

BILL OF MATERIALS
1 5x11/,x5/¢" soft balsa block.
1 1/ex2x12" soft balsa sheet.
1 1/14x2x12" hard balsa sheet.
1 pr. 8/4" wheels.
1 pe. flat bamboo.
1 vial cement.
Small quantity clear dope, varnish, or white shellac.
1/, oz, yellow dope or lacquer.
Pins and sandpaper.

ARE YOU INTERESTED IN SOARING?

Sailplaning and gliding are becoming popular again. How many
AIR TRAILS readers would like an article on Sailplanes? How
many would like a department? Drop me a line, will you?

—F. Orlin Tremaine, Editor
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. WING SET INTO

COLOR_SCHEME FUSELAGE AND
HELD BY BAMBOO
ALL YELLOW D 8Y
TAIL 5;3’?5’3%“
ATTAC
LANDING GEAR PING
IS POINTED HEADLESS
WHEEL POSITION BAMBOO

AUXILIARY SEAPLANE

-'-—————.__‘.".:i __FIN POSITION

MAKE TWO SETS OF

[ LICENSE NUMBERS, TYPICAL FLOAT

S=SIz==— ONEON TOP RIGHT SECTION SHOWING
| OTHER ON LOWER POINTED BAMBOO

=== LEFT WING SURFACE CROSS STRUT

_________ READING TOWARD TIPS = [

INNER EDGE OF
WING PANEL

WING SECTION

FUSELAGE
SECTIONS

WO SETS OF STRUTS
OUTLINE OF ON FLOAT GEAR

SEAPLANE MODEL

GAS TANK
FILLER

ENGINE

SPECIFICATIONS

GROSS WGT 970 (BS  HIGH SPEED 85 MPH.
EMPTY 563 " CRUISING 70 MPH.
LA PSS 7 =0 USEFUL LOAD 407 “  LANDING 30 MPH.
/ e A HORSEPOWER GLIDING RATIO 10-1
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e ‘B =iy~ WING AREA 168 FI? -
T e -

SR s e Z i
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OIL PRESSURE AND TEMPERATURE GAUGES, SCALE~ é = ]

FIRST AID KIT TOOL KIT, LOG BOOKS AND
CABIN ENCLOSURE
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Simple carrying case
for a single model.

[ 22

En

VERY MODELIST, whether he be an indoor or

outdoor builder, has been bothered by the question

of carrying cases at some time in his career. This
question strikes the indoor builder more severely, because
of the nature of indoor ships. Obviously, an indoor
model cannot be safely carried through the streets in
one's hands, whereas the chief objections to carrying out-
door models open are the stares of the passers-by and
the occasional rainstorm which catches the builder at
the field.
! Carrying cases are as variegated as models themselyes.

Anything from a complicated balsa “coffin™ with various
compartments, to the discarded wholesale flower boxes,

woop

7B PAPER JTRIPS
CLYIENTED OVER BARE

Lawrence N.

Smithline presens
a practical method for
carrying models

EQUIPMENT

If you are the type of person whose msthetic sense is
outraged by carrying a box through the streets, and you
are satisfied with a small carrying case, you may buy one
of those cheap valises which sell for about $1.00. The
standard size seldom exceeds thirty inches; however,
larger ones can be bought at a much greater expense.
Carrying-case manufacturers will make up one to your
specifications for about $5.00. If you can convince three
other model builders that they should have a large,
strong, light, fiber case, you can get four much more
cheaply than one,

If you believe that your models rate something better
than a cardboard case and think that a wooden coffin is

can be seen in the local armories. The {
most popular, or at least the most used, : : el N I s ] ] s ) P Ty
are, of course, the cardboard cases, as |/AUBBER JZE g [ e x b | Sax3af 3% 3064308 "50 |85 55 $2x30|64"50 %‘#
they are the cheapest and easiest to ob- & :
tain. Local florists are only too glad WWN{/M/ 215 (188|150 | 140|130 | /120 |1/3 | /// | 105 | 97 | 9/,
to get rid’ of a box—that they would hddadiaict -

throw out anyway—for a consideration

of ten to twenty-five cents.

* The weight of a cardboard box is, of course, very light;
however, it is rather weak and must be carried with care.
“Beefing it up” by putting in wooden strengtheners, re-
enforcing the corners and shellacking it will increase the
life of the box and save your nerves when bumping the
box around. A cardboard box fitted up in this manner
should suit most any model builder, except those who
can afford a better one.

[TETIOVRELE
DOWELS

Wipe RLESTT
oY DOWELLS

A practical method of carrying
wings safely.

Rubber table showing capacity windings.

what you want, you can make a plywood one for about
$3.00 and a balsa one for about $7.00. In this you can,
of course, include all the little do-jiggers you please, such
as propeller compartment, rubber compartment, etc. The
chief virtue of the balsa box is weight (or should we say
lack of weight). However, its cost may force you to
decide that you are strong enough to carry a plywood
box.

In designing your plywood or balsa box you must de-
cide what type you want. Mr. Whalen, of Springfield,
Mass., has a “skyscraper” box. It's tall and narrow, with
dowels on which to support wings in the flat position.
The more ordinary flat type will carry fewer models, but
it is preferred by the majority of builders as it is easier
to carry. Another point which you should take into con-
sideration is whether or not you prefer to carry your
rubber and winder and other modeling tools in the same
box, or, as most builders do, in another, separate kit.
Fastidious builders have separate compartments in their
boxes in which they keep propellers, extra motor sticks
and booms, and extra film. If you are one of that class,
by all means include them in your box.

Lastly, you might consider methods of holding your
models in the box. Most builders merely stick them in
with sticking paper, that is, run a strip of paper across
any open piece of wood of the wing or fuselage. Some
of the more fortunate builders, who have cars in which
to carry their boxes, merely lay the  (Turnio page96)
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Balsa Wood Testing Machine

by Howard Ide

OW often have you painstakingly built a model only
H when flown to have it reduced to a shoddy-appear-
ing job because of minor breakages?

Despite the use of seemingly high-grade materials, this
is a frequent occurrence. Landing jolts often appear to
cause breakage at unusual places in the framework.
Really, this is due to weak spots in the wood.

Of course, the careful builder examines the individual
strips, but, despite the closest scrutiny, hidden weaknesses
are seldom disclosed. The familiar “finger-nail squeeze”
is inferior to an actual material strength-testing device.

The strength tester is purposely constructed of ma-
terials found in any model builder’s workshop. It is
strong enough to snap a 4-inch-square strip of medium-
hard balsa, yet delicate enough to measure accurately
8 /ss-inch soft balsa. A miniature tester can be made for
lighter-balsa stock used in indoor models, or a heavier,
stronger tester can be built for larger pieces used in gas
jobs. The standard tester uses a 14-ounce weight and
the special testers correspondingly sized weights.

To aperate the strength tester, the test piece of balsa is
placed in position (most pieces in position “A” the

smaller, lighter pieces in position “B") and the weight
slowly moved outward on the arm until the test piece
snaps. Depending on the strength of the test piece, the
small, large, or both weights may be used in the test.
The reading of the weight at the position at which the
test piece breaks gives the strength of the piece in ounces
of pressure. Of course, this is using the 1-ounce weight.
When the 4-ounce weight is used, the pressure is 4 times
the scale reading, To test small, light pieces, place the
piece in position “B” and multiply the scale reading by
2/ to get the correct reading. 3

In ordinary use in model building, the tester is used
with the weights in one position. Only pieces which pass
this given strength test are used in that specific part of
the model ; thus, pieces to be used for spars or longerons
must pass a higher strength test than those to be used
for stringers or cross braces. The truly amazing differ-
ence in strength of two apparently identical pieces, or
even opposite ends of the same strip, will soon convince
you of the importance of the tester, and you will wonder
how vou dared to trust your wood in a model without
first testing it.
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POPULAR BRITISH LIGHTPLANE
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THE BLACK HAWK

“A black hawk,” Barnahas said, dully.
“Does it mean anything to you, Bill?”

“Not a thing,” Bill said. Then he
drew in his breath with a sharp hiss, as
a thought came to him. He stood star-
ing at the floor until the shrill scream
of a police siren brought him out of his
reverie,

II—ANOTHER THEFT

BILL BARNES scowled viciously at
his own reflection in the mirror as he
knotted a plain, dark-blue necktie and
slipped into a tweed waistcoat and
jacket.

He was thinking about that night in
October, 1936, the night of the Barna-
bas robbery. Every time he thought
about it he got sore. The police had
turned up a few strange {ootprints
around the grounds and a few more on
the observation tower on top the flat-
roofed house.

That was all. The robbers, or rob-
ber, had come from nowhere and had
gone back as silently and easily as they
had come. No trace of any of the jew-
els had ever been found. The thing still
remained a mystery.

On top of that his own business had
gone from bad to worse. His men, his
shops, his planes had been idle most of
the time. DMentally and morally, he
and his men were at the lowest ebb he
could ever recall.

He kicked a waste-paper basket across
the room as a knock sounded on his
door. He muttered something under his
breath, then called, “Come in!"”

“Shorty” Hassfurther, Bill's chief of
staff, opened the door and came into
the room. His broad, Pennsylvania-
Dutch face was wreathed in smiles as
he tossed a newspaper on Bill’s desk.

“You look about as cheerful as one
of the gargoyles on Notre Dame,” he
said.

“I look twice as cheerful as I feel,”
Bill said. “What’s on your mind?”

*“That paper,” Shorty said, pointing,
“Take a look at the headlines.”

Bill grabbed at the paper and read:

HALF MILLION MIAMI THEET .
LIKENED TO BARNA-
BAS ROBBERY

His eye skimmed down the column
to read that the home of Julian Leon-
ard at Coconut Grove, outside Miami,
had been burglarized of its invaluable
collection of gems. The robbers had
come and gone without being seen. A
servant had been knifed to death. There
were no clues except some strange foot-
prints on the estate. A plane had flown
low over the house the night of the rob-
bery.

(Continued from page 14)

Bill’s eyes were gleaming as he lifted
his head and looked at Shorty.

“It proves one thing,” he said. Shorty
lifted his eyebrows. “The plane had
something to do with it, It sounds just
like the Barnabas job. The footprints,
the plane—and nothing else.”

“Nuts!"” Shorty said. “How did the
guy get into the house and rob and get
away again? Did he land on the din-
ing-room table?"

“I've been trying to figure that out
for three months,” Bill said. “But it's
all there if you're smart enough to figure
it out.”

“I'm not,” Shorty said. “I'm what
the boys call a dumb cluck, I—~

He stopped speaking as the bell of
one of the telephones on Bill's desk
pealed and Bill lifted the receiver.

“Yeah, Bill speaking, Tony. . . .
Who? . . . Puat 'emion.

0, K.,” Bill said. “I'm listening.
You tell me.” He stood with half-
closed eyes while he listened to the
voice at the other end of the wire. Fi-
nally, he spoke again, “0. K., he said.
“I'll be there in three hours.”

He slapped the receiver on the hook
and then lifted it off again and jigeled
the hook. His face was flushed and
eager now and Shorty could feel his
own heart pounding.

“Gimme Scotty, Tony.” Bill said.
“Hello, Scotty. Run out the Lancer,
She's checked? 0. K. Tl want
her in about fifteen minutes. Warm
her up.”

“What’s all the shootin' fer?” Shorty
asked,

“Where are you going?” Bill snapped
at him,

“I thought we were going to New
York to see a show,” Shorty said. “I
thought you said H

“Cancel it,” Bill said. “Wipe the
grease off your face and slip into an
overall—a heavy one; it's cold to-night.
We're going to Miami.”

As the door closed on Shorty, Bill
took up the newspaper again and hur-
riedly went through the account of the
Leonard robbery. Then he yanked open
a door of a closet, pulled out a heavy,
fur-lined overall and stepped into it.
He yanked the helmet he was putting on
his head off again, as his telephone rang.

“T don't know who it is, Bill,” Tony
said in his ear. “He won't say or give
his business.”

“Put him on,” Bill snapped. “I'm
shoving for Miami in a few minutes.”

“Hello, Barnes?”
ear,

“Barnes speaking.”

“This is just a friendly little gesture,
Bill,” a voice Bill did not recognize said.
“T want to warn you to keep out of

a voice said in his

that Leonard affair in Miami. Keep
out, or else, Barnes.”

“Listen!”" Bill shouted into the mouth-
piece,

“No!” the voice came back at him.
“I didn’t call you up to listen. I called
you up to tell you. Good-by.”

The receiver at the other end of the
line clicked in Bill's ear with & finality
that was conclusive.

Bill jigaled the receiver up and down
on the hook frantically. Perspiration
broke out all over his body from the
heat of the overall he was wearing and
from excitement. When Tony Lamport
came on the line he bellowed in his ear.
“Trace that call, Tony!” he shouted.
“TI call you back on the radio within
a half hour. Get it?”

“0. K., Bill. Tl start checking,”
Tony said.

Shorty was talking to Scotty Mac-
Closkey on the apron when Bill joined
them. He listened to the muted roar of
the twin Diesels for a moment, then
nodded his head.

“She’ll do,” he said.
the ammunition?"

“She’'s 0. K., boy,” Scotty said.
“You'll keep in touch with us?”

“All the time,” Bill said. He mounted
the accommodation ladder and slipped
into the forward cockpit. He plugged
his ear phones into his helmet as Shorty
climbed into the after cockpit.

The three thousand horses propelling
the Lancer took it off the ground in a
long, low climb. The flaps came up
and the sesquiplane landing gear slid
up into the belly and wings as Bill stuck
the nose of the roaring ship into the
SnOW.

As the ship nosed into the great,
sticky drops of snow, Long Island be-
came a dim mass of blurred lights be-
hind them. When Bill flicked off his
landing lights the world became a huge,
black void. He continued to climb un-
til he had fifteen thousand feet under
him. He knew that after a bit the
weight of the snow on his wings would
begin to tell.

“Just the kind of a night I've always
wanted to start for Miami,” Shorty said
into his intercockpit telephone,

Bill grunted. “We'll set her down at
Dinner Key, This bird Leonard’s es-
tate is at Coconut Grove, not far from
there.”

The air was causing his compass
needles to jiggle in crazy fashion. From
each dial on the instrument panel came
a pale, phosphorescent glow. The gyro
compass, earth-inductor compass, and
turn-and-bank indicator were acting like
toy acrobats on a string. As the fury
of the snow and wind increased, he
tichtened the locking lugs on the over-
head hatch to keep out the bitter cold.

“You checked



ALL HI-FLYERS!

20 in. Wingspan Guaranteed to Fly

FEATURING BRIDGE-TYPE LANDING GEAR
and full size TRU-SCALE Drawings

These kits contain everything to build these models—and that means EVERYTHING, All ribs, bulkheads,
fairings, efe.,, are clearly printed on sheet balsa; ready o eut out, ew machine-cut 6* balsa propellers
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The sturdy ship dropped into pocket
after pocket. They fastened their safety
belts and were slapped back and forth
in their seats, From then on, every
moment was a fight. Every twist and
Jurch and drop had to be compensated
for. They climbed upward at a ter-
rific speed on a rising current of air and
were smashed down on the other side
like an ocean liner riding the swells,

“How're you going?” Shorly said in
Bill's ear.
~ “Just as the crow flies.” Bill growled,
gasping for breath. “T told ’em I'd be
there in three hours.”

“What about the Black Hawk?”
Shorty asked. “Did the paper say any-
thing about the trademark you found
stamped on the wall after the Barnabas
robbery?”

“T didn’t notice,” Bill said. “But I'll
bet my pants we find it there some
place.”

“You want to keep your pants on on
a night like this,” Shorty pointed out.

“We'll be out of this in an hour,” Bill
said. He tried to peer out to the end
of the wing tips but he could not see
them. Even his running lights were
obscured by the driving snow. He
checked his position and saw that he
should be on the route of a radio bea-~
con, but he could not pick it up. He
could not see any of the two-million-
candle-power beacons that were sup-
posed to be flashing beneath him. They
were locked in a world of their own
that was moving at four hundred and
fifty miles an hour into a fifty-mile
wind.

As his altimeter and turn-and-bank
indicator went mad he saw a dim mass
rise out of the snow ahead of him. His
breath sucked in through his blue lips
as he yanked the stick back into his
stomach and brought the big ship over
in a vertical bank.

He pulled out of a flat spin and tried
to peer earthward. Abysmal darkness
stared back at him. He pulled the para-
chute flare lever because he couldn’t be
sure of his instruments. The flare took
a dizzy course earthward, to light up a
forest thick with snow. At the outer
edge of the light from the flare he could
see the dim outline of a ridge. He real-
ized that he had missed sticking his nose
into it by a miracle, He cleared his
throat and spoke into his telephone.

“Did you notice that ridge?” he asked
Shorly.

“Notice i1t?” Shorty growled. “Lis-
ten! I think it's stuck in my throat.
If it isn’t it's my heart!”

“We'll be out of this in a few min-
utes,” Bill said, his tight lips relaxing.

And five minutes later the black storm
clouds were scudding northward behind
them. The moon cast a silver glow
over the great marshes and rivers of
the lowlands. They settled back in

their bucket seats and loosened the lugs
in the overhead hatch.

Suddenly, they were both aware that
the two Diesels in the nose of the Lancer
were not roaring alone. The high-
pitched whine of diving planes pene-
trated Lheir consciousness.

“Where are they, fella?” Bill shouted
into his microphone,

“They're coming down on our star-
board  quarter!”  Shorty  sereamed.
“Three of 'em and they're getting the
range with tracers, Throw her out of
line, Bill, or they'll murder us!”

For one fleeting instant Bill looked up
and back over his right shoulder. Fire
and smoke belched from the exhausts
and the machine-gun troughs of the
three diving ships. He saw that they
were diving at an angle that meant
they were going to continue their dive
underneath him, after they had driven
a hail of lead into the belly of the
Lancer.

He yanked the control column back
into his stomach and kicked his rudder
until it slapped against the stop. The
Lancer seemed to gasp at the tremen-
dous strain put upon it. But the nose
came up and the ship rolled over on its
side. As its speed decreased until it
was in a spin, Bill centralized his con-
trols after one turn and flattened out.
Not a single bullet from the three div-
ing monoplanes touched the Lancer, so
great was the speed of that flick roll.

“Zowie!” Shorty shouted in Bill's ear
phone. “Don’t do that again at that
speed. T nearly blacked out. I'm slid-
ing my hatch forward to get at the
swivel gun, Blast your tail around when
you go by ’em and Ill pin their ears
back.”

The gale that raced by the Lancer
as it plunged downward rose to a high-
pitehed crescendo as Bill stuck the nose
on the leader of those three monoplanes.
His finger caressed the electric Lrigger
of his two .60-caliber machine guns, as
the tiny monoplane grew larger and
larger in his telescopic sight.

At two hundred yards away, he
clamped down on his gun trip. At the
same iustant the moon slid behind a
bank of clouds and made of the night
a dungeon. Bill yanked back on the
control column. The belly of the Lan-
cer seemed to dance on the nose of that
leading monoplane for a split fraction
of a second.

Then, it was clear and Bill brought it
up and over on its back and whip-
rolled it back to normal flight, He could
see the blue-and-orange stars from the
exhaust pipes of the three ships far off
to his left and knew that they were try-
ing to get the advantage of height.

Bill yanked his infra-red-ray telescope
out of its well, as the three ships banked
around and started to dive again. Long
strenmers of flame, like fiery ribbons,
danced behind them as they plunged out
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of the heavens. Then, the noses of the
three ships belched fire and lead as they
converged on the Lancer.

Bill's face was contorted as he tried to
get one of the plunging ships under his
sights for a fleeling moment. But their
speed, combined with his own, was too
greal. He yanked the stick back into
his stomach and opened the throttles,
determined to get above them this time.
He could feel the Lancer quiver and
buck as bullets drilled into her. He
heard a roar of anger and a high-pitched
curse rip from Shorty’s lips as bullets
drummed into his instrument panel, He
heard Shorty’s light .30-caliber gun yam-
mering as he poured round after round
at the diving ships.

As they came out of their dive this
time Bill brought the Lancer around in
a flashing chandelle and stuck the nose
down. Again he picked out the leader
of the three planes. He picked out the
ship clearly through his infra-red-ray
telescope this time.

The air churned with flame and roar-
ing motors and bullets as they raced to-
ward one another. Bullets drove through
the wings of the Lancer and crept to-
ward the main float cuddled in the belly
of the fuselage.

Then, Bill altered his aim ever so
little and froze his finger on his gun
trip. A red inferno came to life as his
two Brownings began to chatter their
song of death.

Bill saw the face of the leader of the
little V through his telescope. Tt was
white and strained and drawn. And
then it wasn’t there,

His powerful bullets drummed. into
the engine housing, raced back to the
windshield and literally tore that white,
strained face from its shoulders. The
enemy monoplane zoomed upward as
Bill yanked his stick back. For one
horrible, sickening instant it seemed the
two ships could not avoid being smashed
to bits as they plunged together.

Then, Bill half rolled the Lancer so
that one wing tip of the madly careen-
ing monoplane just scraped the belly.
In another instant he was away and
clear. The nose of the stricken mono-
plane dropped and the tail began to
whirl as it plummeted toward the end-
less marshland helow.

Again Bill heard the yammer of
Shorty’s gun and a wild, exultant shout
come from his lips.

“T got one of ’em right where he sits
down, Billl"” he shouted. I could tell by
the way he yawed. Bring her up and
over in an Immelmann and you'll have
‘em bhoth. They can’t decide whether
they’ve had enough.”

Bill looked back over his shoulder
and saw their exhausts speeding away
to the west. For a moment he fought
with himself. He wanted to stick the
Lancer on their tails and give them
what they had asked for.
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“Bill'” Shorty shouted in his tele-

phone. “Open her up or theyll get
away from you. One of those fellows
smashed my instrument panel and cut
my face all to hell. T owe him more
than a couple of shots in the pants.”
“No!” Bill snapped. “They've had
enough, It will give the Black Hawk
something to think about.” He glanced
at his chronometer as he brought the
Lancer around and opened the throtiles
wide. “T've got to get to Miami.”

I1I—CLUES

JUST AFTER the great, sprawling
city of Jacksonville flashed beneath the
Lancer’s wings, Bill made contact with
Tony Lamport on his radio,

“0. K., Bill. Tony speaking,” he said.
“Where are you?”

“Just over Jacksonville,” Bill replied.
“Tell Scotty to have all our ships ready
to take to the air on a second's notice,
Check the carrier-transport, too, and
Sandy's Eaglet. Get ’em all ready to go.

The Snorter tried to
climb out of the water

and onto the beach, like some huge

monster. There was a horrible
wrenching sound and a thud

Three wicked little monoplanes jumped
me above the marshland of North Caro-
lina. I got one of ’em and he peeked
too steep into the ground. Report it.
What did you find out about that tele-
phone call?”

“It came from the University Club,
Bill,” Tony said.

“The University Club!” Bill shouted.
“You couldn’t find out from the at-
tendant there who put it in®”

“No,” Tony said. “He was a dumb
cluck an 3

“Or very bright,” Bill broke in.
“We'll trace it. In the meantime get a
list of all the members of the club.
We'll be in Miami in a little bit. You
can make contact with me at Dinner
Key. I'm signing off.”

“0. K. Bill. Signing off.”
voice trailed away.

“Did you hear that conversation?”
Bill asked Shorty.

“Yeah,” Shorty said. “The old hoys
at the University Club are getting play-
ful.”

Tony's
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A half hour later those two indescrib-
able citiecs—Miami and Miami Beach—
leaped out of the rolling Atlantic ahead
of them.

Bill picked up the illuminated wind
sock on the hangar a few minutes later
and circled the immense administration
building twice. He set the Lancer down
on the waters of Biscayne Bay and
roared toward the landing ramp. He
taxied up carefully, until the main float
of the Lancer was on the inclined turn-
table. The turntable came up and swung
halfway around. An attendant rolled a
short flight of steps up to the door and
Bill climbed out to shake hands with
Steve Hamilton, the operations manager.

“Check her over and fill her up,
please,” Bill said. “I don’t know when
Ill want her. Where can I get a taxi?”

“There's a police car wailing for you
on the other side of Hangar Number 1,”
Hamilton said.

The police car turned in through a.
buginyillea-covered driveway about a
mile down Biscayne Boulevard. A quar-
ter of a mile back from the houlevard
the car came to a halt before a long, low
stucco house of Spanish design.

A man with broad shoulders, iron-
gray hair and a brick-red face came
down the steps as Bill and Shorty
climbed out. Bill didn’t have to ask
him his name. He knew he was the
chief of police.

“Your name is Clarkson,” Bill said,
as he put out his hand. “T've seen your
photograph. This is Mr. Hassfurther,
Shorty.”

“I'd know bath of you if I saw you
in Shanghai,” Clarkson said. “Your
faces are famous.”

“What is this? A mutual-admiration
club?” the man who had followed Clark-
son down the steps asked.

*“This is Mr. Leonard,” Clarkson said.
“Mr. Julian Leonard.”

Bill looked at the man with more
than a little curiosity as he shook his
hand. He saw a man with deep-set,
black eyes, black hair and a swarthy
complexion.

As two more men joined them Clark-
son introduced them as his two ecrack
detectives,

“Lel’s sit down on the terrace,” Julian
Leonard said. “You probably want to
know why we asked you to come down
here, Mr. Barnes.”

“I think I already know,” Bill said.
“But what puzzles me is why you didn’t
ask Caleb Barnabas to come.”

“I did,” Leonard said, when they were
seated. “I talked to him for some time,
but he refused to come. He susgested
that you knew as much about the af-
fair at his place as he did, and added
that this sort of thing was more in your
line,” :

“But why wouldn’t he come, under
the circumstances?” Bill wanted to know.

“Well,” Leonard said, “as a matter
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of fact, Caleb Barnabas and I are not
the best of friends. As you know, Caleb
and I were both collectors of famous
jewels at one time.”

“T see,” Bill said. “When did
robbery take place, Mr. Leonard?”

“Last night while we were all at din-
ner,” Leonard said.

“Where were the jewels?”

“In a wall safe in my study.”

“On the second floor?™ Bill
“Any one guarding the safe?”

“On the second floor,” Leonard said.
“One of our watchmen was keeping an
eve on the room. I had no one there
watching it ordinarily. But Mrys, Leon-
ard and I took a lot of stuff out of a
safe-deposit vault a few days ago—
some of our most valuable pieces. We
intended to put them on the market.”

“Any one know you had them in the
house?” Bill asked.

“Some one evidently did.” Clarkson
put in.

“I let it be known through an agent
of mine that T was going to dispose of
some of the pieces.” Leonard said.

Bill nodded his head slowly. “And it
was the watchman who was killed?”

“Stabbed through the back.,” Leon-
ard said. “‘He died instantly.”

“No one but the watchman saw any
one strange prowling around?”

“No one,” Leonard said. “We haven’t
been able to find a single clue. The only
things we are sure of is that Hunter, the
watehman, is dead and the jewels are
gone.”

“And a few footprints that could be-
long to any one of a hundred people.”
Clarkson said.

“The paper said vou heard a plane
flying low during the time you were
eating dinner,” Bill said.

“That's right.” Leonard replied. “We
were all frightfully startled. Tt sounded
for a moment as though it was coming
through the window.”

“Tt almost did,” Bill said grimly.

“What do you mean?” Leonard asked
quickly,

“Do you have a sun terrace on top
of your house?” Bill asked, instead of
answering the question.

“Why., yes,” Leonard said. “The
whole top of the house is a sun ter-
race.” -

“How much land do you have?” Bill
asked. *I mean does it spread out
around here, out of sight of the house?™

“Yes,” Leonard answered. I have
about ten acres, mostly in gardens and
bridle paths.™ :

“Well,” Bill said, slowly, “the whole
thing is a duplicate of the Barnabas
affair. There is no doubt that the same
person commilled hoth robberies. I am
convinced of that.”

the

asked.

“That’s why we sent for you,” Leon-
ard said. “Bul who did it? And how
did they do it?"”

“T don’t know who did it, but I think

I can tell you how they did it. Before
you heard that low-flying plane last night
did you hear another one that was rea-
sonably low? 1 mean, low enough to
cause comment? I know you have a
lot of planes coming and going here.
But this one would be lower than a
regular transport from one of the com-
mercial fields or a passenger plane tak-
ing tourists over the city, It would have
been about eight hundred or a thou-
sand feet up and the motor would have
been quite loud.”

“Yes,” Leonard said. *T think I did.
I remember some one remarking that a
plane was flying lower than the law per-
mits, before we heard the second one.”

“That's it!™ Bill said. “I had the
same theory about the Barnabas rob-
bery. But I had nothing to prove it.
Now I'm certain!” He got to his feet,
paced around a table and seated him-
self again, “I'm certain!” he repeated.

“Of what?” one of the detectives
ii.\'l’il‘(l.

“It was an air job,” Bill said. “The
whole thing was done from the air.”

“How the hell could any one open
my safe from an airplane?” Leonard ex-
ploded. “He'd have to have long arms!”

“0. K., Bill said. “Listen: The first
plane that flew over your place had the
robber in it. It flew low enough so that
some one dropped over the side with a
‘chute on his back, He landed on your
property. The whole thing was perfeetly
planned. He knew just where every
servant and every watchman and every
one of your family would be at that
time. It was an easy matter for him to
slip into the house, go upstairs and sur-
prise the watchman. He killed him be-
fore he could ery out a warning.”

“Yeal,” Clarkson sneered, “an’ how
did he get out? Jump back into the air-
plane?”

“No,” Bill said. “He had the com-
bination of your safe, Mr. Leonard.
Where he learned that is another ques-
tion. After he had cleaned it out, stow-
ing the jewels in a little zipper bag,
probably, he went up on your roof ter-
race. When he signaled with a flash-
light, the same plane, an autogiro, im-
mediately came down over your house.
The autogiro dropped a ladder or a rope.
He swung himsell up on it and the auto-
giro went back where it came from.”

All five of Bill's listeners, including
Shorty, stared at him silently.

Then Clarkson said softly, “I think
he's right.  It's the only logical explana-
tion. You're sure such a thing could be
done, Barnes?"

“Get me an autogiro, Shorty and T
will do it for you,” Bill offered.

“T believe you, Barnes,” Julian Leon-
ard said, “You won't have to demon-
strate. It's the first time I've ever
heard of a burglary being committed
from the air”

“Tt isn’t the first time it has been
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done.” Bill said. “I'd like to look at
some of those footprints and see if I can
find any resemblance to the footprints
found outside the Barmabas place. I
suppose you've had them photographed
for comparison?”

“Yes,” Clarkson said.
of flashlights, Rhodes.”

Bill studied the various footprints
that had been blocked off by the police.
One set in particular—which led from
the center of a wide span of lawn toward
the house. Once he stopped and picked
up a small lump of red elay, which he
stuck in a handkerchief after examin-
ing it. Then he asked Clarkson to take
him to the room where the robbery and
murder had been committed,

“Keep your eyes open for that trade-
mark of the Black Hawk,” Bill said to
Shorty. Bill made a circle with his
thumb and forefinger. “ILll be ahout
that size.”

There was nothing in Julian Leonard’s
study to indicate that a murder had
taken place there, except the large dark
stain on the plain blue rug. Bill went

“Get a couple

_over the walls and baseboards for some

sien of the stamp of the Black Hawk.
Then he turned to the safe. There was
nothing in it but a small strong box
and a tan-colored memorandum boolk.

“Do you mind if T look through this
book?” Bill asked Julian Leonard.

Leonard shook his head,

Bill leafed through it quickly and saw
it was a record of Julian Leonard’s
transactions in the field of precious jew-
els. He was about to shove it back into
the safe when he turned the last page,

There, inside the back cover, was the
imprint of a black hawk., It was a
duplicate of the one Bill had found
above the Barnabas safe.

“The Black Hawlk left his trademark
again,” Bill said. “It’s the same man
who did the Barnabas job.”

“That's something, Barnes,” Leonard
said. “It's more than we've had he-
fore. I hope you're interested enough
to go on and elear this thing up. It will
be worth a lot to you.” '

“Welll talk about what it’s worth
later.,” Bill said. “But I will go on
with it. I'm more than interested.”

“What about that bit of red clay you
picked up out in the yard?” Clarkson
asked. “What are you going to do
with that?"”

“T wanted to ask you about that,” Bill
said, smiling. “I want to find out where
that particular kind of clay oceurs in the
country. It certainly didn’t come from
any place in Florida. North or South
Carolina perhaps. Where can we scare
up a geologist? He ought to be able to
put his finger on the spot. Get the
idea?”

“Yeah,” Clarkson said. “When you
find that out what do you do?”

“While we're finding that out,” Bill
said, “we’ll also check the autogiros in
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We can check that through
My men

the country.
the bureau of air commerce.
on Barnes Field will do that. There are
very few licensed autogiros. If we can
find the owner of an autogiro in the
section that clay came from we'll be get-
ting hot, or at least warm.” :

IV—SANDY FIGHTS ALONE

AT TEN O'CLOCK the same evening
Bill Barnes and Shorty left for Miami,
young Sandy Sanders stuck his tousled
blond head into the traffic-control office
on Barnes Field. He heard the. roar of
a Barnes Diesel overhead and saw the
electric eye automatically switch on the
shadowless, sodium-vapor light which
was so perfectly diffused it would not
biind the incoming pilot,

“Go ahead. . Go ahead!” Tony
Lamport chanted into the microphone
hung before his lips,

“Goat ahead! Goat ahead!” Sandy
mimicked. “Who's that coming in,
Tony?™

“Hello, pest.” Tony said without look-
ing around. “BBX answering, 0. K.,
Bill, go ahead. Where are you? Go
ahead! Go ahead!”

Sandy listened to Tony’s conversa-
tion with Bill, his eyes wide. When
Tony had finished he turned around and
grinned at Sandy.

“Thut was Red coming in a minute
ago,” he said.

“That carrot-headed
said. “Where's Bill?”

“Bill had a eouple of telephone calls
and hopped for Miami. I don’t know
just what it's all about. I was busy
about the time he took off. But he
just told me three fighting ships jumped
him over North Carolina and gave me
instructions to order all ships checkcd
and ready to go. That included the
Eaglet. You better get the dust off her.”

“Dust!” Sandy shouted. “Say! She's
always ready to go. Did Bill say who
tried to shoot lum down, or why?”

“No,” Tony said. “Get out of here.
I have work to do.”

“You and your work.” Sandy qug,hu]

“I just came up to tell you T'm going
to take a ship out. I have a little test
I want to make.”

“Test!” Tony shouted. “Do you know
it’s snowing and there is hardly any ceil-

lout!™ Sandy

ing, Go tell that to Scotty. Helll tell
you to test out your bed.”
*I know he will,” Sandy said. “That’s

why I didn't tell him. T thought it
would be a good night to do what I
wanted to because Bill said he was go-
ing to New York. If he’s down in
Florida, that’s even better,

“Tony, I'm not going to take the
Eaglet. I'm going to take a Snorter
because T want to cut out over the At-
lantie.”

“Going to Paris?” Tony asked po-
litely.

“Nuts!" Sandy said. “I picked this |
night on purpose. It's ideal for what I
want to do. You know, I paid a lot
of dough for three new ecarrier pigeons,
I've been training 'em and I want to
see what they can do. They're sup-
posed to be good. I'm going out about
a hundred miles, turn ’em loose and see
if they get back all vight. If they can
do it on this kind of a night they can
do it -any time.”

“Why don’t you ship them up to that
guy you've been working with in Can-
ada and let him turn them loose?” Tony
asked.

“Well,” Sandy said, “you see, this is
kind of a personal test. I want to see
if T can turn ‘em loose and get back
before they do. I'm going to give ‘em
a handicap, of course.”

“I haven’t heard a word you've said,”
Tony replied. “You know what Bill or
Scotty would say about your trying a
thing like that. Don’t tell me about it.
Tell them. I'm not going to take the
responsibility.”

“0. K.,” Sandy said, and disappeared
down the stairs,

Ten minutes later he wandered into
the hangar where the Snorters were kept
and nodded to the half dozen mechanics
and grease monkeys who were on duty.
He was dressed in a fur-lined white
leather overall, flying hoots and a heavy
helmet,

“Roll out a Snorter
up,”
Bill,

The mechanic in charge looked at him
doubtfully the grease monkeys
grinned at one another. “There’s a
pretty low ceiling and it’s snowing,”
he said.

“Bill got away all right,”
“That one of Shorty's
He's with Bill.”

Fifteen minutes later he stowed a
small bag containing the pigeons in the
gunner’s cockpit and climbed into the
forward one,

He took the ship into the storm with
a verve and precision that would have
done credit to Bill Barnes himself, At
five thousand feet he leveled off and lis-
tened to the steady drone of the twin
Diesels for a moment, Satisfied, he
pulled out a map rack and plotted his
course,

After five minutes of flying into the
storm he checked his drift and took his
position again. He noticed that the
storm was abating,

and warm her
he snapped in his best imitation of

as

Sandy said.
there will do.

In another twenty minutes he checked
his air speed against his chronometer
and took his bearings. They told him
that he was a good hundred miles out.
He flicked his radio switch and chanted
Tony’s call letters into the microphone.
When Tony answered he asked him
about the weather,

“Clear as a bell now, kid,” Tony said.

ﬁ
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you get your head knocked off. Scotty
knows you took a Snorter out, and he's
raving around here like a madman. " He
says he's going to insist Bill ground you
for six months.” Tony chuckled., “How
do you like those potatoes, kid?”

“Nuts!” Sandy said, but his heart
wasn't in it. He was panicky. Suppose
Bill did ground him for six months?
“I'm going to let one pigeon go in a
minute,” he said. “It’'s too bad it
stopped snowing and blowing. I've
wasted my time.”

“Tt’s almost like daylight in here,”
Tony said. “Where are you? Whal’s
your position?”

Sandy figured for a minute and gave
it to him,.

“You better shake a leg, kid,” Tony
said, “I'm signing off.”

Sandy dived a hand into the rear
cockpit of the Snorter and brought up
the bag containing the three pigeons.
He made sure the little metal tag was
fastened securely on the leg of each car-
rier, then let one of them go.

“What,” he asked himself, “is the use
in taking a chance on losing more than
one of them? Tf they get back it wont

prove anything, because the storm has

stopped.” The moon was riding high
now, in all its cold glory. Its reflection
drew a jagged line across the surface of
the dancing Atlantic and glistened on
the tail of the Snorter.

He brought the Snorter around in a
swift climbing turn and stuck the nose
on an invisible Barnes Field. He won-
dered if there was any way he could
keep old Scotty from telling Bill about
his flight.

Perhaps it was because he was sing-
ing at the top of his voice .o keep his

engines company that he didn't hear the
seream of those two diving props un-
til they were on his tail and were lacing
machine-gun bullets through his wings.
Perhaps it was carelessness.

The two plunging ships on his tail
went underneath him as he brought the
Snorter over on its back and rolled right
side up. For an instant he hesitated.
Should he turn tail and make a break
for Barnes Field? He reached for his
radio switch to tell Tony Lamport to
send Red Gleason, Cy Hawkins and
Mort Henderson out to meet him,

Then his pride got the better of him.
He stuck the nose of the Snorter down
and dived at one of the two-seaters as
it eased out of its dive and came around
in a climbing turn. Three fingers and
his thumb were clamped around the
grip on the end of the stick and his fore-
finger’ rested lightly on his gun trips.
For an instani the two-seated fighter
came under his telescopic sights and his
forefinger came down hard. The two
synchronized Brownings on either side
of him roared into action. He could
see his tracers lacing the air with their
white smoke. '

The pilot of the two-seater slipped
his ship down to the right. inside
Sandy’s range of fire, and escaped.

Sandy almost tore the wings off the
Snorter as he yanked the stick back to
bring it out of its dive. He brought it
out and up in a flashing chandelle
and went back to the attack.

He could see the ship that had just
slipped away going back upstairs as fast
as it could get there. But for the mo-
ment the other one had disappeared.
He started to swing his eyes in a cir-
cle above his head when the tat-tat-tat
of a machine gun sounded almost in his
ear, He threw one quick glance up-

It came to Bev in that instant
what a fool he'd been
But he couldn't give up with-

out a fight
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ward and backward as his hand tight-
ened around the stick convulsively.
him

The two-seater was diving on
from above again. He could see his

tracers and he could feel the impact
as a sheet of death drove through his
Snorter. For an instant his heart
stopped beating. The man had him so
that he had no chance to survive. He
could feel that stream of lead creeping
along the tail as he kicked his rudder
and threw his stick to bring his ship
up and arvound in a fast climbing turn.
As his engines almost stalled he stuck
the nose down and leveled off.

A moment later Sandy saw that he
had made a terrible tactical mistake.
The ship that dived below him had come
out of its dive as Sandy began his
climbing turn. It came up and around
with him and was riding just below his
tail. The other one was riding just
above him. He tried desperately to
outmaneuver them and get into the
clear, where he could use his guns. But
they were too smart for him, and they

were forcing him lower and lower as
they fired burst after burst of fire

through his tail.

Suddenly one of them dived straight
across his sights to lure him lower. As
Sandy dived on him the other one came
down on his tail and forced him even
Jower. He knew the game they were
playing, but he couldn’t do anything
about it. The ships they were flying
were as fast as his Snorter, they knew
every trick known to fighting airmen,
and they knew how to shoot.

Then he realized why they were pour-
ing round after round into his tail and
purposely missing him. They were try-
ing to force him down without injuring
him. He realized it when his stick was
almost useless and his rudder entirely
oone. He pushed himself up out of his
bucket seat and saw that the rudder
had been shot away from its post. More
than that, one of the control cables to
his flippers had been shot away.

He eased the nose of his Snorter down
and put it into a long glide. The
choppy waves of the Great South Bay
scemed to be reaching for him. He
lifted the tail as best he could when he
was almost down and a hundred yards
from the beach. His forward momen-
tum slapped the pontoons of the
Sporter down on the water until it
seemed they would be broken into
matchwood. 5

Sandy was reaching for his radio
switch to make contact with Tony Lam-
port as the big ship raced toward the
heach. As Tony spoke into his ear
phones Sandy cut him off.

“I've been shot down. Tony!” he said.
=T And that was all. The Snorter
tried to elimb out of the water and onto
the beach like some huge monster of a
million years ago.,

There was a horrible wrenching sound
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and a thud as Sandy went out of his
seat and crashed into the windshield.
The big ship teetered up and went over
on its nose with its props still whirling.
They dug in and died,

Sandy’s body slumped down over the
instrument panel and slid to the floor.
Blood trickled down from underneath
his helmet as the two-seated fighters
skimmed the sands of the hard-packed
beach for a landing.

V—KIDNAPING AND MURDER

BILL BARNES was possessed of that
peculiar faculty of being able to come
fully awake at any hour on which he
decided before he went to sleep.

The room was shrouded in darkness,
except for a thin stream of moonlight
that cut across the bottom of the sill
of the window. There wasn’t a single
sound or the faintest rustle to disturb
the quiet of the night except the noises
that came from the streets.

Yet something, some inherent instinet,
warned him not to move, not to even
raise his arm to look at the luminous
dial of his wrist wateh. The museles
of his body became tense. He could
feel perspiration ovzing oul of his body.
He knew that something was in the
TO0I.

Suddenly a thin stream of light struck
the couch from his left and danced
across the room until it shone directly
on his stomach. A lean, bronzed hand
came between the stream of light and
his vision—a hand that clasped a knife.
The blade was only two inches from
lis heart.

Cold sweat ran into his eyes as he
conquered an almost overwhelming de-
sire to shout or throw his body out from
underneath that knife. He knew that
when he moved he must move with the
speed of lightning or the knife would
come to rest between his ribs. He
thought of the two watchmen who had
been guarding the Barnabas and Leon-
ard jewels, who had been killed instantly
with a knife,

Slowly, without moving the rest of his
body, he brought his right leg up, He
knew that only a couple of seconds had
passed since that light and that knife
had appeared, but it had seemed like
an eternity. He knew that any mo-

ment it might come swooping down to}

rip him open.

Like a streak of lightning he whirled
his body away to the right and at the
same instant brought his right foot over
the bed. It crashed against something
that grunted at the contact and went
hurtling back into the darkness. At the
same time he slid off the side of the bed
to the floor.

For thirty long, horrible seconds he
stayed as still 25 death itself while he
tried to pick up the breathing of the
other man in the room. His nerves were

taut and screaming as he reached as far
over his head as he could and gently
tapped the floor. Something whistled
through the air and vibrated back and
forth where it had stuck into the wall
above his head.

He cursed himself for not having
stuck a gun under his pillow.

As the whir of the knife ceased, the
room was absolutely still again, He lis-
tened for the faintest sound, the serape
of a button or the exhaling of breath.
When he could stand it no longer he
began to ease his body under the bed.
He knew there was a bedside table and
a lamp on the other side. He edged for-
ward an inch ab a time, breathing qui-
etly through his mouth., He heard a
creak, then saw a shaft of light cut
across the room as the door to the hall-
way opened and a breeze fammed his
hot face.

He serambled out from under the bed,
pausing to snap on thé bedside light.
The room was empty and the door was
still ajar. He crossed the room in one
jump and ran into the hall. Ik, too, was
empty—only silence in the long corri-
dor. He whirled back into the room
and grabbed for the telephone just as
the bell pealed.

“I have a long-distance call for you,
Mr. Barnes,” the operator said as he
made noises in the mouthpiece.

“Wait a minute!” Bill shouted. “Hold
it! Some one was in my room. They
Just went out the door and disappeared
down the corridor, Tell the house de-
tectives. Do you get that?”

“Yes,” the operator gasped. “Do you
want to take the call?”

“Put ’em on,” Bill said.
it from?”

“Long Island.”

“Make it fast,” Bill snapped.

“Just a minute, please,” the operator
said.

“Hello, Bill,” Tony Lamport said.

“0O. K., Tony,” Bill said. “Shoot
it!  What's happened?”

“It's Sandy, Bill,” Tony said,

“All right!” Bill shouted. “What’s the

o

matter?

“He came in my office last night,”
Tony said, “and told me he was going
to take a Snorter out over the Atlantic
and release three of his new carrier
pigeons., I told him he was crazy and
to get permission from Scotty. He
wouldn’t listen to me, So I told him I
hadn’t heard him and refused to take
any responsibility.”

“What happened?” Bill said more qui-
etly. He was getting hold of himself
now. 5

“An hour after he left, the storm had
cleared inshore and he reported it was
clearing over the Atlantic. He gave me
his position about a hundred miles out
and said he was coming back. I told
him Secotty knew he had taken a Snorter

“Where’s
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and was raising hell. He said he would
be right in.”

“What happened?” Bill shouted again.

“L didn’t hear anything from him for
about twenty minutes, Then I caught
his call signal. I tried to speak to him,
but he cut in on me. ‘I've been shot
down, Tony,” he said. ‘I * And that
was all. I heard a terrific crash. Then
I couldn’t get him again. I—— You
getting this, Bill?”

“Then what?” Bill snapped.
on, man, Talk!”

“I kept on trying while I got Scotty
out of bed. But I couldn’t get an an-
swer. Red and Cy and Mort Hender-
son had their Snorters in the air within
twenly minutes, I gave them Sandy's
last position and the last report he gave
me: They're out looking for him. But
it isn’t daylight yet. T e

“The damned little fool,” Bill grated.

“Wait a minute, Bill,” Tony said. “A
couple of minutes ago one of Sandy’s
carrier pigeons came in with a note
fastened to its leg. It wasn’t the one
Sandy had released over the Atlantic.
It came in quite a time ago. This one
had a note signed by the Black Hawk,
That’s the signature: a picture of a
black hawk.”

“And?” Bill snarled.

“You'd better come back and read it,
Bill,” Tony said.

Bill sucked in his breath and exhaled
it again like a whale rising to blow.
“They haven’t killed him, have they,
Tony:?” he asked softly.

“No,” Tony said. “They say he was
pretty badly smashed up. They've
taken him prisoner and are going to
hold him as a hostage until you drop
the Black Hawk thing. Scotty says he
doesn’t know just what you're working
on and no one else here knows. We
don’t know what to do. They say
they’ll cut Sandy’s throat if you don’t
lay off, Bill. What shall we do?”

“Listen!” Bill said. “Don’t make me
repeat. I've gob to speak fast and move
fast, XKeep Red and Cy and Henderson
out searching, Get Martin and Scotty
into the air, too. Tell them to keep cir-
cling. He should have been near the tip
of Long Island when he last talked to
you, if it was twenty minutes after he
gave his position. Check that position.
They ought to be able to locate the
Snorter, or some wreckage from it.

“And get that information about the
autogiros I wanted last night. You
couldn’t find anything in my files?”

“Nothing,” Tony said. “We're all
nearly nuts up here, Bill. What are
you going to do?”

“Come

“I'm coming up there,” Bill said.
“I've got to get Shorty out of bed and
get out to Dinner Key to get the
Lancer. T’ll be there in three hours.”

“You're not poing to stop in North
Carolina?” Tony asked.

“To hell with North Carolina!” Bill
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said, and slapped the receiver on the
hook. He stood with his fist pressed
against his mouth for a matter of ten
seconds, Then he grabbed the tele-
phone again.

“Hello, operator,” he said, “get me
the chief of police, Mr. Clarkson, While
you're getting him, give me Mr. Hass-
further’s room. . . . Right.”

“Hello, Bill,” Shorty said.
o'clock?”

*“It’s five thirty,” Bill snapped. “We're
leaving here in five minutes for Dinner
Key. Some one who signs himsell the
Black Hawk has snatched Sandy. fella.
I'll see you downstairs in five minutes,
Get some coffee if you have time.”

He pulled down the hook and then
nggeled it.

“Here's Mr. Clarkson, Mr, Barnes,”
the operator said.

“Hello, Bar * Clarkson began.

“I've got lto get back to my field
fust,” Bill broke in. “Can you give me
a police car and an escort that can get
me out to my plane in fifteen minutes?”

“Yes.” Clarkson said. “How soon do
you want it?"

“Five minutes, in front of the hotel.
Good-by,” Bill said.

He tore off the pajamas he was wear-
ing and was in his clothes and fur-lined
overall and hoots in exactly one min-
ute and a half. He heard a police siren
screaming in front of the hotel as he
stepped out of the elevator. Shorty
was paying their bill at the cashier's
desk. He had a thermos bottle of coffee
in one hand and his bag in the other.

The house detective came puffing up
to Bill. “We haven't been able to lo-
cale any strange person on the prem-
ises, Mr. Barnes,” he said. “If you'll
come into the manager’s office we'd like
Lo question you about the man you saw
in your room. You're sure you didn't
imagine it, sir?”’

“Listen,” Bill said, “by the time
you get awake T'll be in New York. If
you think T imagined it, go up to my
room and take a look at the knife stick-
ing into the wall. Come on, fella,” he
said to Shorty.

Clarkson was getting out of his car
in front of the hotel when Bill and
Shorty went down the steps. Bill didn’t
wail for him to ask questions. He told
him what had happened in his room in
twenby-five words.

SlsHtisix

“We may need that knife for evi-
dence,” Bill said. “Ieep it and get the
fingerprints.”

“But, Barnes

“You'll hear from me.” Bill said. He
pushed Shorty into the car, stepped in
behind him and said “Let’s go!” to the
chauffeur. A mator eyele swung out
from the curb in front of them with
its siren screaming. They sped over the
Miami River bridee at sixty miles an
hour, The police chauffenr began to brake
the big car as it flashed by the hangars

of the coast guard. He took the en-
trance to the International Airways on
two wheels and came to a halt before
the first enormous hangar.

The Silver Lancer  gleamed on the
turntable at the water’s edge. Bill
thanked the police chaufleur, grabbed
his bag and ran toward it. He went
up the steps and into the front cockpit
with Shorty on his heels,

“She’s 0. K., My, Barnes.” a uni-
formed official said to him.

“Thanks,” Bill said. “Send me a
hill.”

The grease monkeys, mechanics and
olher employees at Dinner Key are still
talking about that take-offi Bill took
the Lancer down the bay and mto the
air with a speed that left them gasping.
Before they had time to comment to
one another about it the Silver Lancer
had become a part of the false dawn.

“Give me a slug of that coffee,” Bill
saidd to Shorty. He nursed the throt-
tles of the Lancer as he checked his
bearings and laid a course that would
take them to Barnes Field in the short-
est possible time.

“Here you are” Shorty said. He
passed a steaming metal cup of the
coffee forward. *“Do you know any-
thing more than you told me about
Sandy?”

“No.” Bill told Shorty what Tony
had told him. “This lad who calls him-
self the Black Hawk must lave learned
our wave length and heard Sandy talk-
ing to Tony when Sandy gave his posi-
tion,” he finished.

“Then he must be some place not
far from Barnes Field,” Shorty said.

“Yeah?” Bill said. *“I thought a
half hour ago he was in my room in
the Tropical Hotel” He told Shorty
about the hand and the knife that had
been poised over his heart,

It was less than three hours from the
time he talked to Tony Lamport on the
telephone that the Silver Lancer circled
Barnes Field. cut down into the wind
and swooped in for a landing. Bill and
Shorty were both out on the apron as
the big ship rolled to a stop. Red Glea-
son came tearing down the steps of the
administration building,

“What do you know. fella?” Bill asked
him.
were red spots in his face.

“Not much, Bill,"” he said. “We found
the kid’s ship. It was all smashed to hell
on the beach not far from Patchogue.
He must have landed on the water
and stuck the nose up on the beach,
It had a couple of hundred bullet holes
in it. The wings and tail were pep-
pered.”

“What about the cockpit?”

“There were a couple that might have
gone through the gunner’s cockpit,” Red
said. “But the pilot’s cockpit was clear,
They foreed him down by shooting away
his rudder and controls.”

His voice was harsh and his eyves
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“They wanted him alive,” Bill said
slowly.

“There was a lot of blood in the for-
ward cockpit,” Red said.

“Where's that note?” Bill asked.

“Scotty has it,” Red said. “Here he
comes.”

Old Scotty MacCloskey's long, gaunt
face was even more dour-looking than
usual. He knew that Sandy was like
a young brother to Bill, and he held
himself partly responsible for Sandy’s
plight. He gripped Bill's hand and said,
“Fm sorry, boy.”

“It's not your fault, Scotty.” Bill said.
“I'm going to ground that kid if"—
he corrected limself—"when he gets
back. Where's that note?”

“It's in your office, Bill.” Seotty said.
“In the top right-hand drawer of your
dlesk.™

“Right.” Bill snapped. He started
toward the administration building, then
whirled. “Dig up Cy and Henderson.”
he =zaid. “I want to see all of you in
my office.”

Bill smoothed out the penciled note
on his desk. His stomach turned over
as he thought of the horrible kidnapings
and murders that had occurred in the
past few years.

The note read:

B Barxes, or mis Mex:
Sanders was stunned from his
crack-up, but was not badly in-
jured. We have been waiting for
a chance to grab him. He will not
be hurt if you and all of your men
keep your nose out of our business.
You will not be warned again. The
Black Hawk is going to do one
more job. It will be his last and
must be successful. When it is over
Sanders will be released unharmed.
If you interfere we'll slit his throat.

The letter was signed with the im-
print of a black hawlk.

“They've been listening in on our ra-
dio conversation for weeks, probahly.”
Bill said to Shorty,

Shorty nodded and saw that Bill's
sunken eyes were burning with that un-
quenchable flame that would not admit
defeat.

“They have planned this thing for
some time. They knew I wouldnt be
here last night and knew that T might
never come back., They used the Leon-
ard thing to draw a red herring across
the trail and get me out of the way.
The Barnabas and Leonard rohberies
tie together in some manner.”

“What’s the next move?”
asked.

“Things are beginning to dovetail in
my mind,” Bill said. “I'll tell you when
Cyv and Henderson get here.”

Shorty

VI—ORDERS

BILL looked over the little group
of intent faces assembled in his office,



AIR TRAILS

and something very close to a lump
gathered in his throat. The only face
that was missing was Sandy’s. Beverly
Bates, one of Bill's younger pilots, had
just come in from California. He lis-
tened carefully while Bill explained the
things that had happened. He cursed
softly as he heard of the capture of
Sandy.

“We'll find him, old fella,” he said
to Bill in his clipped Boston accent.
His face was grim as he took his place
with the rest of Bill’s men,

“All right,” Bill said. “T’ll only take
your time for a minute. We're all
through with words now. It's time for
action. This man who calls himself the
Blaclk Hawk has come to us and asked
for it. I think Sandy is comparatively
safe at the moment. On the other hand,
they may keep their word and slit his
throat if the occasion demands it.

"I don’t want the police or the Fed-
eral men to know anything about this,
We'll handle it in our own way. I'm
as much in the dark as you are, except
I have a couple of hunches, They were
caused by little things that occurred
and wouldn’t make sense if I tried to
tell you about them.

“We have two jobs on our hands at
the moment, One of them is to recover
the Leonard jewels. But that is secon-
dary. First we want to get Sandy. I've
mapped out a little plan. Tt, too, may
sound senseless to you. When we try
it we'll know whether or not we're gel-
ting results.

“Shorty, I want you to take a Snorter
and hop to the vieinity of Old Orchard
Beach, Maine. When you get there,
nose around all the airports within
hundred miles and see if you can pick
up any trace of planes that answer the
description of the two-place monoplanes
that attacked us the other night,

“I want you to keep in touch with
Tony all the time—not on our old wave
length, but on the new one Tony will
give you before you leave. Tony, you'll
have fo dig up an unassigned wave
length that we can use for a day or
two without the Federal communica-
tions commission knowing about it. If
any trouble arises from that T'll have
to fix it.

“I can't tell you much about the
three ships that attacked us the other
night except that they were low-winged
monoplanes with, I think, 1100 h.p.
Meredith power plants in the nose.
They were finished in a gray or green,
I think, and they mounted synchronized
machine guns and could earry two or
three twenty-five-pound bomhs in a
rack under the belly. That’s all T know
about them. But that’s enough if
they've landed any place, because of
the machine guns.

“Red, I want you to get out to Michi-
gan as fast as you can. Be sure of your
fuel. It's cold out there where you're

going, and desolate. I want you to
cruise out of Detroit above the fishing
country. There are plenty of lakes
there. Watch for activity around a fish-
ing camp. You'll be able to spot it
when you see it because most of that
country is frozen up at this time of year.

“The same thing goes for you, Cy.
You get down to Florida and check on
all the airports in the State. The big
ones, I mean. I want you to keep your
eyes open for an autogiro that can’t be
accounted for on the night of the Leon-

ard robbery. That goes for you, too,
Henderson, I want you to cover the
air above eastern North Carolina—

around Raleigh. There is one autogiro
in Raleigh. Find out where it was the
night of that robbery, Locate the place
that clay came from if you can.

“Bev, you scout uruuml the end of
Long Island, New York, and the Con-
necticut shore, You may be in the hot-
test territory, because those ships that
picked up Sandy last night got to him
within twenty minutes from the time he
gave Tony his position. That doesn’t
mean they are still around. The idea is
to find out where they came from.

“I want you to keep in touch with us
all the time. I'll be here waiting for
your reports to come in, I may be able
to tell from them just where we ought
to concentrate our efforts. It will be
tough going because we have so much
territory to cover.

“You all know what I want to know.
I have reasons for sending you to these
particular places. 1If you see or hear
anything suspicious in any of those lo-
calities we may find Sandy there—and
the Black Hawk.”

“Do you have the analysis of that
clay, Bill?* Mort Henderson asked.

Bill nodded his head. “Anything
else?” he asked.

They got to their feet silently. Their
faces were grim with determination.
They knew what was expected of them
and Bill knew they would die trying to
accomplish it.

“All right,” Bill said. “Good luek,
and keep your noses out of the ground.
We—we've got to find that kid!”

VII—CAPTURED
SHORTY HASSFURTHER Alipped

a hand into the air as Tony Lamport
flashed an “all-clear” signal from the
traffic-control room. He blasted his
Snorter around as he poured juice into
his twin Diesels and took the ship down
a cleared runway with characteristic
skill. The tail lifted, and Shorty took
the Snorter to three thousand feet in
tight spirals. :

He glanced at his ammunition coun-
ters and checked his powerful .50-caliber
guns to be sure they weren’t jammed,
Then he stuck the nose of the Snorter
on a course that would take him along
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the shore of the Great South Bay and

out over the tip of Long Island. East
of Patchogue he sighted his own

iwisted Snorter and circled low above it
five times. It was only too evident
what had happened to Sandy.

“He probably took a brutal slap on
his noggin when she nosed over,” he
said to himself. He stayed down close
to the water as the Hamptons and Mon-
tauk State Park flashed under his wings.
He circled Block Island and Martha's
Vineyard and roared above Province-
town, on the tip of Cape Cod. only five
hundred feet in the air.

When he left Cape Cod he made con-
tact with Tony Lamport and told him
he was laying a course for Gloucester
that would take him from twenty to
thirty miles off the coast of Massachu-
setts,

“Play it safe, guy.,” Tony said.

“I'm a cautious man,” Shorty said,
and laughed at Tony's short answer.

Halfway between Provincetown and
Gloucester he saw a plane about a mile
in front of him. It was flying at an
altitude of only a hundred feet above
the open water.

Suddenly he stiffened in his seat as
two Very lights puffed out from the
low-flying plane. His first instinet was
to get down and answer the distress sig-
nal, but something about the situation
aroused his suspicions.

As he nosed down he saw that the
ship was a two-place, low-winged mono-
plane, It was finished m a dull, bat-
tleship gray. Shorty circled downward
while he studied the plane. It certainly
fitted the deseription Bill had given
them. Yet it obviously seemed to be
in distress. At times one wing dipped
until it was almost dragging in the wa-
ter, then recovered and staggered drunk-
enly. He could not hear the motor
ahove the roar of his own Diesels.

If they were in trouble, Shorty knew
he must make a landing and stand by
until he could summon help, or take
them ashore in the after cockpit of his
Snorter. He could see the pilot and
another man in the rear cockpit. The
man in the rear cockpit was standing
and waving his arms at him. He was
nearly thrown over the side as the plane
lurched badly and crabbed off to the
right.

But Shorty was suspicious. He cir-
cled low above the plane and studied
it. If it were one of the Black Hawk's
ships they might be trying to decoy him
into a trap. But how would they know
that he was taking an open-waler course
between Provincetown and Gloucester?
His report ‘to Tony, of course. That
was the way they had picked up Sandy.
They had probably picked up the new
wave length.

The man at the controls of the stag-
gering ship turned a white face upward
and waved a frantic arm in Shorty’s

direction. Shorty nosed down cautiously,
knowing he would be able to pull the
two occupants of the ship out of the
water if it plunged those last few [eet.
He was about to put his pentoons down
on the rolling surface when it happened.

How he ever escaped that hail of lead
from above he didn’t know. He didn't
hear the roar of the power plant in the
diving monoplane until machine-gun bul-
lets began to thud into his tail assem-
bly. He threw one frightened glance up
over his shoulder and opened the throt-
tles of the Snorter wide. At the same
time he kicked his rudder until it
slapped against the stop and dipped his
right wing, :

The bullets that vomited from the
two guns in the nose of the diving ship
came almost up to the cockpit before
they danced off to the left and
drummed into his left wing as he came
around. His instantaneous cobrdination
was all that saved him from heing torn
to a bloody pulp.

Perspiration cascaded down his face
as he yanked the stick back into his
stomach and took his Snorter upstairs.
The ship in distress had become very
much alive. It was climbing [rantically,
trying to get above him. The diving
monoplane had pulled out of its dive
and was zooming upward at terrific
speed.

Shorty, watching them, knew that
the men at the controls of the two gray
ships were no novices. They knew how
to get everything out of their planes.

The terrific momentum of the diving
monoplane had taken it up fast as it
zoomed, It was a thousand feet above
Shorty as it ecame to an approximate
stall, dropped its nose and dived again.
Tts screaming bullets chewed through
the trailing edge of Shorty’s left wing
as the other ship raced at him with ter-
rific speed.

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

The ship that had been on his tail
stuck its nose up and chandelled back
to get on Shorty’s tail again. Shorty
stuck his own mnose up in a climbing
turn, came over on one wing and
opened his throttles, The two ships
roared toward each other like two mad
bulls. Shorty’s finger clamped down on
his electric gun trip. His guns yam-
mered out their stream of death, He
saw them wipe out a section of the
windshield of the other ship and knew
that the ship had side-slipped out of
range.

The three planes raced and tumbled
all over the wintry skies, while the At-
lantic licked its lips and waited for
them. They asked for no quarter and
gave none. It wasn't a gallant fight in
which one wasted bullets and waved
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good-by to another. They fought vi-
ciously, with no one offering an open-
ing for a kill. And they conserved their
ammunition.

Then the air would be filled with
flaming lead for a brief instant. Shorty

matched his uncanny skill against the
two of them. He was fighting with the
same desperate skill that had saved his
life a thousand times. The thought of
peeling off and running had never oc-
curred to him. They had been waiting
for him, had laid a trap to murder him.
That alone gave extra skill to his touch
as he whipped his Snorter through the
air. But he knew this couldn’t go on
forever. He must get them or they
would get him. His teeth were tightly
clenched, his breath coming in short,
sharp gasps. He maneuvered one of
the gray ships into an error while he
ignored the other one.

And that instant, while he had 1t un-
der his hair sights, was enough. His
finger clamped down and he saw his bul-
lets drawing a line from the tail to the
nose of the gray ship. He saw the pilot
half rise from his seat and sink back.
He saw the nose of the enemy ship
drop and knew it was plunging to its
death. His eyes were glittering as he
probed the air all about him for some
sign of the other ship. He located it in
a moment. It was five thousand feet
above him and headed in a direction
that would take it to Europe!

He threw his radio key and chanted
Tony Lamport’s call letters into his mi-
crophone as his engines began to stut-
ter. He switched to another tank and
they blasted forth their full-throated
roar again. But he knew that one, and
perhaps more than one, of his tanks had
been punctured.

When Tony answered him he gave a
brief account of the fight. “I can’t fol-
low the one who peeled off,” he finished.
“There is something wrong with one of
my tanks. Ask Bill for orders.”

“Hold it,” Tony said, “he’s right
here.”” He came back on the phone a
moment later. “Bill says to get into
Boston and have your ship checked.
Keep in contact.”

“0. K..,” Shorty said. '

“Wait a minute,” said Tony. “Bill
wants to know if there is a chance of
picking up the pilot or gunner of the
ship you shot down.”

“T looked for them.,” Shorty said.
“They plunged with their ship.”

“0. K.,” Tony said. “Signing off.”

AT ALMOST the same moment
Shorty Hassfurther left the tip of Cape
Cod behind him, Mort Henderson, the
two-hundred-and-twenty-pound flying
engineer from California, slapped the
stick of his Snorter forward and glided
from Cape Charles across Hampton
Roads to the Virginia Shore. He had
ten thousand feet under him when he
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That one instant, while he had the gray ship under his hair sights, was

enough

sped above the city of Norfolk and
stuek the nose of his Snorter on Raleigh,
North Carolina.

He was above the Dismal Swamp—
that marshy, uninhabitable stretch of
water and land in both Virginia and
North Carolina—when three low-winged
monoplanes finished in battleship gray
came diving out of a wisp of fleecy
clouds a thousand feet overhead, their
engines roaring. He cursed himself for
his carelessness as white streams of
tracers floated through the air and bul-
lets thudded into his ship. His large.
good-humored mouth became a hard,
firm line across his face as he yanked

his control column back and came up.

in a loop. At the top he centered his
controls and rolled right side up.

For an instant he was out of danger,
but only for an instant. The three ships
came out of their dive and attacked him
from three different directions. He
gunned his Snorter and pulled away
from them. Then he whipped up and
back in a flashing chandelle and went
head-on into them as they reversed their
directions. His finger was fastened
down hard on his gun trips. He raked
the gray ship in the lead with a wither-
ing fire. The pilot’s head disappeared

He saw the pilot half rise from his seat—sink back

from above the cowling and the ship
slipped off to the right, almost collid-
ing with another gray ship.

“That,” Henderson said aloud, “would
be Number 1.°

Then the two remaining gray mono-
planes seemed to become a dozen ships.
Besides the two fixed guns operated by
the pilots of the gray planes there were
gunners with flexible machine guns in
the after cockpits. For a moment it
seemed to Henderson the world was
populated with nothing but men with
machine guns, !

But he knew that if Le could escape
their first mad attack the superior per-
formance and maneuverability of his
Snorter would begin to tell. He tried
desperately to stay on the tails of the
two monoplanes because he was pro-
tected from their gunners’ bullets by
his engines and the gunners were open
targets.

He pounced on one of them with his

guns yammering, He saw the gun-
ner’s tracers creeping along his right
wing and saw that he was overshooting.
He eased his stick forward and clamped
down on the trips again. The gunner’s
body shot straight up and over the
cowling as Henderson's powerful .50-cali-

ber bullets drove into him. The pilot
skidded his ship to the right and pulled
the nose up out of danger,

A thousand thoughts flashed through
Henderson’s mind as he tried to shake
off the other two-seater. He knew his
Snorter was taking a terrific pounding
from the enemies’ machine guns and
that they would destroy it if he didn’t
knock another of the gray ships out of
the air, .

Through his mind, almost wuncon-
sciously, flashed all of the things Bill
Barnes had taught him about fighting
a single-seater plane against a two-
sealer,

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

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

As the ship yawed off wildly he eased
the nose of the Snorter down and
banked off to the left, underneath the
wing tip and out of sight of the gunner,

But the pilot of the second gray ship
had anticipated his attack and his
method of retreat., As Henderson came
around the gray ship pounced on him
from above like a hungry cat on a
mouse. Machine-gun bullets ripped and
tore through his tail assembly before
he could throw his Snorter out of range,
Something smashed into his shoulder
with a force that threw him forward
against his rubber crash pad. The
whole world seemed to explode around
him as his Snorter began to reel drunlk-

enly.

He pushed himself back into his
bucket seat and dimly realized that
when he was thrown forward he had

jammed the stick hard to the right.
Only his safety strap held him in his
seat as his Snorter did things that no
plane is supposed to do,

His dazed eyes saw his turn-and-bank
indicator going mad as he tugged back
on the stick and tried to neutralize his
controls and get the nose up. His al-
timeter showed a bare thousand feet as

he felt machine-gun bullets thudding

into his Snorter again.

The sound of their drumming cleared
his stunned brain and infuriated him.
He glanced over the side of his plung-
ing Snorter and realized that in an-
other few seconds the two heavy engines
in the nose would be driven back into
his lap. He unsnapped his safety clasp
and tried to push himself up and out
of his seat. But the ship was whirling
too fast now. He was held in the cock-
pit by centrifugal force. His heart
climbed up into his mouth as the
doomed ship spun closer and closer to
the ground.

He lashed ont with his feet as he
tried to plunge out of the gyrating ship.
His foot caught against the control col-
umn and he used it as a lever to push
himself up on the cowling. The ground
was racing at him now at terrific speed.
He bellowed and cursed as he kicked
backward again against the stick.

What happened. or why. no one will
ever know. But the force of his savage
kicks against the stick exerted some
magic upon the controls. The nose of
the Snorter rose as it came out of its
mad spin.

With a half-mad ery, Henderson
threw himself back into his bucket seat.
He leveled the Snorter off and tried
to. give it the gun. But the nose began
to fall again. He took one quick glance
over the side and yvanked back on the
stick. But the ship would not respond.
There was a horrible, sickening crash
as the two great props knifed into the
top of a pine tree.

Again Henderson was thrown vio-
lently against his crash pad., But this
time he didn’t open his dazed eyes, He
slumped forward over the stick as the
big ship nosed over on its back and
plunged to the ground.

BEFORE the brown-eyed Beverly
Bates took his Snorter into the air that
morning in February, Bill Barnes looked
him over and said, “Do you have plenty
of stuff underneath your overall, Bev#"

“It’'s a heated suit, Bill,” Bev said.
“Y¥ou told me you wanted me to get
way upstairs.  IUIl be cold up there
to-day.”

“Good fella,” Bill said, “It's cold,
but it’s elear. I want voun to get up
in the gallery, where you ean see every-
thing, The visibility is perfect. I want
vou to keep cireling above Long Island
and the Sound and the Connecticut
shore. If you see anything that looks
like a two-place, low-wing monoplane,

The grease monkeys, mechanics and
other employees at Dinner Key are
still talking about that take-off.

finished in gray, stay above it until it
lands. Find out where it goes. It will
lead you to Sandy, I think.”

“0. K, Bill,” Bev said. “Tll get up
where they can’t see me.”

“Keep in the sun if you sight any-
thing,”" Bill said.

Bev took his ship off in a long. low
climb and kept spiraling upward until
he had thirty thousand feet under him.
He had his overhead hateh battened
down so that it was air-tight, and his
oxygen jeb was open. The lemperature
outside his cockpit was sixty-five de-
orees below zero, but lis electrically
heated overalls, helmet, gloves, and
hoots kept him warm,

From his vantage point of almost six
miles in the air he could see in any
direction for over a hundred and fifty
miles. He was in the substratosphere
and above the “dust” sphere becanse
of weather conditions,

Where the earth and the sky merged
in the distance there was only a band
of white haze. Above that band the
sky was a pale blue, and higher up it
deepened in color until it seemed al-
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most black. But directly below him
the visibility was perfect. ;

He kept widening the circle over
which he was flying, and then tighten-
ing it up again. For two long hours
he droned on and on, constantly prob-
ing the air beneath him. He saw frans-
ports and private ships coming and go-
mg. A half dozen times he dived his
own Snorter down, keeping always in
the sun. to get a closer look at the
smaller private planes. None of them
answered the description Bill had given
him.

Every fifteen minutes he made con-
tact with Tony Lamport on Barnes
Field, He was making his report for
the eighth time when his eyes wandered
out to the end of his starboard wing
tip and scanmed the air below him.

Suddenly he sat upright in his bucket
seat. “Listen. Tony!” he said. “I think
I see a two-seated fighter., She’s a low-
winged monoplane, and 1T think she's
finished in gray. I'm going to make
sure. I'll make contact later.”

He circled around so that he had the
sun on his tail and stuck the nose of
his Snorter down. At twenty thousand
feet he pulled out of his dive and ex-
amined the speeding ship ahead of him
through a pair of binoeulars. His heart
was pounding as he threw his radio
switch and made contact with Tony
nonin.

“T'm on its tail!” he said. “It's be-
vinning a glide in toward the Connecti-
cut shore. Tl stay with it and pick
vou up later.”

Bev's eyes were burning as he saw the
gray ship glide in for a landing on what
looked te be a small private air field.
At one end of the field was a hangar
large enough to accommodate a half
dozen small planes such as the one that
had just landed.

He saw two men climb out of the
gray ship and wave a hand at a man
inding inside the hangar. Then they
disappeared into the foliage that sur-
rounded the field.

Circling lower and lower, Bev saw
that there was only one man on the
field. Bev decided to do a thing he
would not have done if he had taken
more time to consider. He glanced at
the wind sock atop the hangar. He
took his Snorter in for a landing, fish-
tailing to reduce his speed. He brought
the big ship to a halt a few feet away
from the gray monoplane, locked his
wheel brakes and idled his molors so
they were just turning over, Then he
hopped over the side of the Snorter.
He hadn’t taken a half dozen steps
when a man with a gum in his hand
popped up inside the gray monoplane.

“Get your hands high in the air!”
the man said to Bev.

It came to Bev in that instant what
a fool he had been. His face drained
of all eolor—not from fright, but from
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anger at himself for walking into such
a trap—as he automatically started to
put up his hands. He knew what Bill
would say to him for walking into a
place from which there was no way to
retreat, He had thought that by leav-
ing his engines idling he could get in
the cockpit of his Snorter and get it
away if any one appeared unexpectedly.
The unforeseen had happened.

He raised his hands above his head.
At the same time he decided that he
wouldn’t be taken without a ficht. As
the man lowered his gun for an instant
to drop over the side of the gray ship,
Bev swung on his toes and sprinted for
the Snorter.

He had taken just six steps when he
heard the gun behind him roar. At the
same instant something knocked him
forward on his face and the world be-
came a black void.

Vill—THE CREW SETS FORTH
BILL BARNES paced nervously back

and forth in the traffic-control room,
listening to the reports of his men as
they came in to Tony Lamport. He
picked up a pair of ear phones and
clamped them to his ears as Tony said
“Red” over his shoulder,

“Tell Bill it’s quiet as a graveyard
out here,” Red said. “I dropped in on
the boys at Detroit and they didn't
know a thing. T circled that particular
lake Bill told me about a half dozen
times. There isn’t a sign of life any-
where around it. All the ecabins are
boarded up tight. Not a puff of smoke,
Ask him what he wants me to do.”

“Tell him to report back here!” Bill
snapped at Tony.

When Tony had closed his contact
with Red he told him to try to get Mort
Henderson and Bev Bates again. Tony
began his chant into the microphone,
but there was no answer to his call.

“He’s got both of ’em,” Bill snarled.
“Try Shorty. Tell him to get back here
fast if his tanks are patched up.”

Tony nodded his head. He watched
Bill anxiously as he saw that his face
was taut and strained,

“It proves one thing,” Bill said, bit-
ing off his words. “The danger spots
are around here and in North Carolina.
Why North Carolina? Keep on trying
to pick up Bev and Henderson. Tt isn't
like Bey to be caught napping, They
must have caught him asleep. He——"

“Bill!  Quick!” Tony said. “On the
window sill there. That pigeon. It's
one of Sandy’s!”

Bill was across the room in two
strides. He slid up the window a half
inch at a time while his nerves screamed
for action. He made the noises he
thought he ought to make to get the
pigeon’s confidence. But when he
put out a hand to grasp it, it soared
off the window ledge and into the air.
He could see the piece of paper that
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was rolled into a ecylinder and tied
around the pigeon’s leg. He groaned as
the pigeon soared upward.

“Wait!" Tony whispered at his side,
“It will come back, Sandy sends them
out from here, and they always come
back here. Let me get it.” He darted
across the room, dug a hand into a
large paper bag and ran back to the
window to sprinkle grain along the
ledge. “It will come back,” he re-
peated.

“It’'s got to come back!” Bill whis-
pered, and his face was white with emo-
tion. He stood still, hardly breathing,
while Tony made cooing noises at the
bird,

“Come to baby,” Tony whispered,
and made kissing sounds with his lips.

The pigeon circled near the window,.

alighted on the ledge. Tony left his
hand still for what seemed all eternity
to Bill. Then he slid it forward and
got the bird by one foot. It fluttered
for a moment, trying to escape, then
remained still. Tony slipped it into the
crook of his arm while Bill closed the
window. He cut the little cylinder of
paper away from the pigeon’s leg and
unrolled it with trembling fingers,

He stared with puzzled eyes at the
single sentence written on it in Sandy’s
handwriting. It was so hastily scrawled
that it was almost illegible, yet he knew
that Sandy had written it.

It read:

GOLD TRAIN THIS ATFTER-

NOON

That was all.

“What does it mean?”
him.

“I don't know,” Bill said. He sat
down in a chair and stared at the piece
of paper. He turned it over and looked
at the back and seemed surprised that
there was nothing written on it. Then

Tony asked

he went carefully over the events of
the past twenty-four hours.

Suddenly, as the thought of that piece
of North Carolina clay he had picked
up on the lawn of the Leonard estate
flashed through his mind, he came out
of his chair as though he had been sit-
ting on a red-hot spike.

“Quick!” he said. “Get me Scotty!”

Tony plugged into the administration
building, the repair shop, and finally
Scotl.g,-'s quarters before he found him.

Bill grabbed a telephone and shouted
into the mouthpiece. *“You've got to
work fast, Scotty,” he said, biting off
his words. “I want the carrier-transport
and the Lancer out on the apron ready
to go in fifteen minutes! You'll have to
pilot the transport. Be sure of her can-
non and machine-gun ammunition. Load
her belly full of bombs. Check the Lanc-
er's ammunition and fuel. Take young
Gordon to relieve you at the controls,
We'll need you on the cannon. Put
Martin in the nose; old Charlie in the
tail; McCoy and Neely in the wing cock-
pits; Miles on the retractable gun pit,
and some one—young Carlyle, will do—
to fly Sandy’s Baglet. Have you got it?”

“Yes, boy,” old Scotty said. “Where
are we going?”

“T don’t know,” Bill answered. “We'll
pick up Cy and Red and Shorty over
the army field at Dayton, Ohio, TII
take you where we're going.”

He slapped the receiver on its hook
and pointed a finger at the round-eyed
Tony Lamport.

“Contact Cy—he'll be near Charles-
ton, South Carolina—and tell him to
pick me up over the Dayton Airport at
three o'clock. The same goes for Red
and Shorty. Keep trying to get Hender-
son and Bev. If you get through to
them, tell them the same thing. Re-
member, not on the airport, over it.”



Bill picked out the ship clearly through
his infra-red-ray telescope. The air
churned with flame

“Where shall T say you've gone, Bill?”
Tony asked.

But there was no one listening. Bill
was halfway down the stairs.

Barnes Field had suddenly become a
place of feverish activity. Scotty Mac-
Closkey and Martin, the master me-
chanic, were working their men at top
speed, checking over the gigantic car-
rier-transport and Bill's Lancer. A
dozen mechanics and grease monkeys
were swarming over the sleek-looking
monster.

Her sixteen-foot props became shim-
mering disks as Scotty blasted the two
fifteen-hundred h.p. supercharged Die-
sels. Above and behind Scotty’s head,
on a circular platform. young Gordon
was inspecting the rapid-firing one-
pounder.

In the midships section, Carlyle, a
black-haired kid with Irish-blue eyes,
was going over Sandy’s fast little fighter,
the Eaglet. Suspended 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. Be-
hind the Eaglet’s hangar, Miles was
greasing the mechanism of a retractable
machine-gun turret.

Behind the dining saloon, living quar-
ters and lavatories, old Charlie, the cook
and tail machine gunner, was checking
the supplies in the galley.

Up in the glass-inclosed nose Martin
was inspecting the .50-caliber machine
gun and the bomb sights and releases.
In the two cockpits abaft the engines,
McCoy and Neely were breaking down
their guns and inspecting them with the
fond delicht of two mothers administer-
ing to their young.

The big ship was ready to go when
Bill had finished warming up the Lancer.
“You're in command of the ecarrier,
Scotty,” Bill shouted above the roar of
four engines. “Get fifteen thousand un-
der you. Ill be a couple of thousand
above you. [I'll lead the way. Are you
ready to go?”

Scotty flicked a switch on his instru-

ment panel and checked his crew over
the intercockpit telephone.

“We're ready to go, hoy,” Scotty said
solemnly, _

“Let her ride!” Bill roared.

The big transport rolled down the con=
crete with ponderous grace. Seotly
bounced it off the runway and took it
upward in wide, sweeping spirals,

The three thousand horses in the nose
of the Lancer blasted forth like a sym-
phony heavy with brass. Bill kicked
the ship around into the wind and
streaked down the runway with the
speed of a silver bullet. The sesquiplane
gear rose smoothly to disappear into the
belly and wings. He took the ship to
seventeen thousand feet and made con-
tact with Scotty on the radio.

“Jack her up to three fifty,” he said.
“And tell your crew to keep their eyes
open. Some one may drop in lo call
on 'em and they’ll bring machine-gun
hullets instead of ealling cards!”

“0. K., Bill,” Scotty said, and his
voice was eager. “It’s mice to be going
back to the wars again.”

“You may wish you were back on

the field with your knitting!” Bill
growled.
IX—VICTORY

Bill laid a course that took him high
above the industrial towns of New Jer-
sey and the Pocono Mountains.

Above Harrisburg, Pennsylvania, he
spoke to Scotty again. “We'll follow a
course along the Pennsylvania Rail-
road,” he said. “Everything 0. K.?”

*0. K.,” Scotty answered.

They left the Allegheny Mountains
behind as they sped above the famous
Horseshoe Bend beyond Altoona. At
Pittsburgh, where the Allegheny and
Monongahela Rivers formed a junction,
they saw the first sign of the horrible
floods that were forming in the valley
of the Ohio River.

“A perfect set-up for the old pirate,”
Bill growled to himself. Then added,
“If I'm right!”

Wheeling, West Virginia, and then
Columbus, Ohio, flashed under their
wings. As they neared Dayton, Bill be-
gan to chant Shorty’s call letters into
his microphone.

“Shorty answering, Bill,” came to his
ears in a moment. “I'm almost on your

tail. I spotted you at Columbus.”
“Right, fella,” Bill said. “Your

Snorter is all right?”

“Riding like a summer breeze,” Shorty
said,

“Ammunition?”’ Bill asked.

SO

“I'm going to try to get Cy and Red
now,” Bill =aid.

Two minutes later they both checked
in. They were eircling above the army
field at Dayton.
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“Right,” Bill said. - “Are you all lis-
tening in?”

They checked in one after another,

“Scotty,” Bill said, “you'd better let
young Carlyle take the Eaglet out of
the transport now, We're going to need
him, I think. Red, you and Shorty take
a position on each side of the transport
when Carlyle gets the Eaglet away. Cy,
you get under the tail, young Carlyle
just-above it. I'm going to stay a cou-
ple of thousand feet above and in front
of you.

“We cut due south at Dayton until
we are above the Ohio River. Then we
cut west until we strike the L. & M. out
of Cincinnati. After we strike the
L. & M. 'm going to step on ahead.
You follow the railroad, Scotty.”

“What are we doing, playing hare and
hounds, Bill?” Shorty asked,.

“No!” Bill said sharply. “Maybe I'm
a sucker, I don’t know yet. I've just
added up a lot of things and it’s pos-
sible T don’t have the right answer. If
I'm right, you want to keep your pow-
der dry, because you'll be needing it.”

Twenty minutes later the great
swollen mass of water that was the
Ohio River appeared beneath them. It
was far over its banks, flooding cities
and villages. Ten minutes after that
Bill said into his microphone, “There’s
the L. & M. dead ahead. Keep your
radio switches open. If I tell you to
step it up, T'll mean just that.”

He opened his throttles and poured
soup into his engines as he took the
Lancer to fifteen thousand feet. Far
ahead of him he saw the Kentucky
River winding its way through the low-
lands to join the Ohio. He took a pair
of binoculars from a flap pocket and
swept the sky in all directions.

Then, as he thundered closer and
closer to that spot where the L. & M.
crossed the Kentucky River he saw
what he had been looking for and he
knew a savage joy.

He had not seen the two-place, low-
winged monoplanes he had been seeking
hecause they were far below him. He
counted them as they broke their forma-
tion and began to circle at a thousand
feet. There were three flights of six
planes each.

As Bill sped high above them he
came around in a vertical bank so that
he could see them more plainly. Sud-
denly his heart stood still. The eighteen
planes were circling above two trains
that had stopped just before the first
one plunged into the Kentucky River.
The railroad bridge was gone!

“T thought so!” Bill said softly. He
stuck the nose of the Lancer down as
thirly-six men went over the sides of
those eighteen ships with parachutes
strapped te their backs.

The ‘chutes floated out behind them.
Then thirty-six balls of cotton began
their descent to ecarth. The eighteen
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gray monoplanes started in eighteen
different directions as they heard that
sereaming comet that was the Lancer
coming out of the sky.

At two thousand feet, Bill yanked
back on the stick of the Lancer until
it seemed the thing would collapse like
a ring of smoke caught by a breeze,
But the nose came up, and Bill saw that
all thirby-six of those men floating to
earth carried machine guns with them.

Then he saw six of the eighteen planes
form a V. At a flip of the tail of the
leader the six ships dived until they
were only three hundred feet above the
second of the two stalled trains. As
they sped ‘over the train they each
dropped three twenty-five-pound bombs
on the top of it. Wood, steel, dirt,
stones and smoke belched out of the
ground. The six gray monoplanes
zoomed upward, to be followed hy six
more in formation.

The remaining six formed an arrow-
head column and stuck their noses to-
ward Bill as he yanked the control col-
umn of the Lancer back again and took
it upstairs. He laughed as he did it.
But it wasn’t a langh of merriment.
It was a result of that same savage joy
that had made him glad he had arrived
in time. His voice was a snarl when
he spoke into his microphone.

“Pour in the soup!” he roared at his
men. I found what I was looking for.
Shorty, the Black Hawk's gang of ban-
dits have blown out the L. & M. rail-
road bridge over the Kentucky River.
A gold train carrying over a hundred
million dollars to the mew government
gold depository near Frankfort is stalled
this side of the bridge.

“Eighteen of those gray monoplanes
just dropped thirty-six men with ma-
chine guns over their sides. They're
bombing the train to blow it open to
get to the gold. The train is guarded,
but they're murdering the guards. Pour
in the soup! I'm coming back to join
you!” :

“Aren’t you going to stop them, hoy?”
Scotty asked.

“That’s just what were going to do,”
Bill snarled. “I'm signing off now to
get Tony. I want to tell him to get
James Morton in Washington and have
the army send a squadron here after
we get through mopping up. They'll
never get here in time to save that train
crew and guard, nor the gold.”

Three minutes later Bill whipped
around on one wing and took a posi-
tion above the transport. The eight-
een gray monoplanes had formed three
flights of six planes each and had
climbed a thousand feet above Bill and
his men when they attacked.

“You'll have to protect yourselves,
Seotty!” Bill screamed as they dived,
“They can’t get close to you if your
men use their guns right!”

Then they were on them, their guns

spewing fire and lead and death. Bill's
men broke their formation and shot out
of that terrific concentration of fire
when the eighteen diving ships were only
four hundred yards away. They zoomed
and rolled and came up and over in
flashing Immelmanns to escape.

Bill waited until the six ships that
were diving on him were only two hun-
dred yards away. He could feel bul-
lets hammering into the metal wings of
the Lancer and knew that she was be-
ing raked with a fearful amount of lead.

Then he got one of the gray ships
under his sights and his fingers clamped
down on his gun trip. He fired just
eight shots at that first one and saw
the pilot slump over his stick, He cor-
rected his aim and another speeding gray
streak came under his eye, He saw his
bullets drive into the engine housing
and saw flame shoot out of the oil-gush-
ing hole and lick back.

He yanked back on his stick to zoom
above the other four ships and came
over on his back. He eased his con-
trol column forward and roared down
in an inverted dive. He shifted his fore-
finger to the trip of his 37mm cannon
as a gray ship banked over on one wing
to turn. His shells ripped into the
climbing nose of the two-place fighter
and it became a great ball of «black
smoke and orange flame. As the-smoke
disintegrated, steel and wood and what
had been a man seattered to the four
winds. He had literally torn the ship
to bits with his powerful shells.

As the three remaining ships in that
flight darted at him he opened his throt-
tles and hung the Lancer on its props.
From a thousand feet above the flam-
ing battle he saw that the careful align-
ment of the other two flights of gray
ships had been ripped apart by the tac-
tics of his men. He saw that the fight
was divided into four parts, and in the
center of each part was a yellow-and-
scarlet Snorter fighting desperately for
its life. On the outside cruised the great
carrier-transport, with Scotty trying to
get in where his men could get a shot
at the enemy.

And he saw another thing. He saw
that one of the gray monoplanes had a
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special marking on the side of it. The
pilot was staying on the outer rim of
the battle, darting in now and again
when he thought he saw an opening.

“That,” Bill snarled, “would be the
leader of the squadron.”

He brought the Lancer around in a
flashing chandelle and stuck the nose
down. His finger clamped down on his
gun trip when he was three hundred
vards away from that ship with the spe-
cial markings. But the gray monoplane
had seen Bill make his dive, and the
pilot skillfully slipped his ship out of
range of Bill's sereaming bullets. Bill
leveled off and chandelled back to the
attack.

The monoplane came up and rolled
level at the top of his loop and gunned
his engine. The two ships roared at
one another at terrific speed. Bill's face
was a mask of concentrated fury as he
tried to get the ship inside his hair
sights. His finger clamped down again
and his tracers told him that his bullets
were tearing into the right wing of the
monoplane and ereeping toward the pi-
lot’s cockpit. But as they chewed along
the side of the fuselage again, the pilot
threw his ship out of range.

“You can’t do that forever,” Bill grit-
ted through clenched teeth. “No mur-
derer can live forever.”

The two ships streaked and tumbled
through the sky, their chattering guns
ﬂnmillg‘, tlllﬁil‘ props D'i(:'rﬂil]"ing dcﬁilllcc.
The leader of the gray ships was slip-
ping away from Bill's deadly attacks
with an ability that was uncanny,

Then Bill saw the man laughing as
they swept by one another at terrific
speed. For an instant he could not be-
lieve his eyes. He nearly lost control
of himself. The man was laughing at
him!

His body began to drip with perspira-
tion. He gripped the control column of
the Lancer with a hand that was like a
band of steel. He brought the Lancer
up and over in a loop and rolled it level
al the top as the enemy ship whipped
back with a wing-over.

Again they roared at one another.
Bill got the gray ship under his sights,
then eased the control column and his
right rudder. As the gray ship started
to slip out of range he slipped into it.
The shells from Bill's 87mm cannon
made a shambles of what had been a
plane and a man. They disappeared in
i ball of orange flame as the gray plane’s
fuel tanks exploded.

Probing the air around him, Bill saw
that the rest of the battle had drifted
off to the right. He and the leader of
those gray monoplanes had been fight-
ing a lone battle. He saw a gray ship
zoom up and then begin to flutter to
earth as he raced back to aid his men.

He went into that mass of snarling,
raging ships like a charging rhinoceros.
He tore through the ranks of the enemy
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<hips, swerving neither to the right nor
to the left, his guns belehing death.

As three of the gray ships whirled to
pounce on him he flipped over like a
hawk and dived on their flank. His fin-
ger came down on his trip as he caught
one of them under his sights. His burst
of fire lasted only a part of a second.
But it was enough. The pilot shot up
in his seat like a jack-in-the-box and
was thrown clear as the ship nosed down
into a spin.

Bill saw Sandy's Eaglet, piloted by the
capable hand of young Carlyle, follow-
ing a gray ship as it pulled up steeply,
rolled out of a loop at the top and
dived back with its guns chattering. He
wanted to shout a word of warning to
Carlyle. But the words. would have
been wasted. He brought his Snorter
up and over on its back as bullets
drummed into his tail. At the top of
his loop he neutralized his controls and
opened his throttle. Hanging head
downward, Carlyle lined up the gray
<hip in his hair sights and tripped his
suns.  Fire and smoke belched from the
monoplane’s engine housing as Carlyle
tore :by it. The pilot dived over the
side as flames licked back into his face.

Off to the right, Shorty was the cen-
ter of a delirious whirlpool of flaming
death. Three gray ships were trying to
get him in the vortex of their fire. Bill
whipped away from the attack of two
ships and went to Shorty’s aid. He
pounded one of the gray ships into
débris with his eannon as Shorty poured
lead and death into another one.

At the same instant, Cy Hawking’s
vellow Snorter flashed over in a dazzling
inverted loop to throw a plane off his
tail, and came up under the tail of a
gray monoplane. The monoplane stag-
gered drunkenly as Cy tripped his guns,
pouring lead into it. Then its nose fell
away as Cy ripped its fuselage to rib-
hons with a furious fusillade. As it
started its last plunge to earth to dig
its own grave, the wings folded back
like the wings of a diving duck.

Red Gleason followed another of the
two-place monoplanes toward the ground
shile he ripped out its entrails with his
guns. And as was his custom in the
thick of battle, he was singing at the
top of his voice.

That was enough for the little bevy
of gray planes that were left. Bill
and his men had sent eleven of them
crashing to their death. The seven that
remained peeled off with only one
thought in mind: escape. They were
not the same planes Bill had sighted
only fifteen minutes before. There was
no semblance of order about their flight.
They dived out of the thick of battle
m seven different directions. Their
throttles were wide open as they poured
inice into their sereaming engines. Their
white faces were strained and unreal
as they glanced back.

“All right!” Bill roared into his mi-
crophone. “Let 'em go! We don’t want
'em. Get Jback over those trains and
clean out those machine gunners that
are laying siege to them. Dive low and
attack!”

The four Snorters eame up and back
to form a wide, ragged V behind Bill.
But there were no machine gunners lay-
ing siege Lo the gold trains now. They
had been driven off by the fury of the
defense of the guards stationed inside
the frains. The crews and the guards
of the trains waved their arms at Bill
and his men as they roared overhead.

“Look off to the north, Billl” Shorty
shouted into his microphone.

Bill and his men looked. They saw
not one squadron of army planes, but
three, Flying low was a squadron of
eighteen attack planes. Above them
bellowed a squadron of twelve bombers.
High in the sky was a squadron of
eighteen pursuit ships.

“The marines have landed,” Red Glea-
son said, “and have the situation well
in hand!”

“Calling all planes, . . . Calling all
planes,” Bill chanted into his micro-
phone. “Proceed back to Barnes Field,”
Bill ordered. “I——"

“Bill!" Tony Lamport's voice cut in.
“Tony speaking, Bill. . . . Tony speak-
ing.”

“0. K., Tony,” Bill snapped.
ahead!”

“GO

“T just had word from a hospital in

Raleigh, North Carolina. Henderson
was shot down over Dismal Swamp.
Some natives saw the battle and found
him. He has a wound in his shoulder,
and is badly bruised. They say he'll
be 0. K.

“Right,” Bill said. “We 2

“Just & minute, Bill,"” Tony said. “I
had word from Bev a couple of min-
utes ago. He got me on our old wave
length. He landed on a private field in
Connecticut. It was a trap, he said.
Some one stuck a gun at him, and when
he tried to get back into his Snorter
they creased him. Just a surface wound
that knocked him cold. When he came
to he was in a room with Sandy. The
kid is O. K., except for brnises. Bev
managed to overpower his guard. Then
he and Sandy captured the man Bev
says is the Black Hawk, Sandy cov-
ered him while Bev made contact with
me, He says some one will have to get
there soon. He has one gun with seven
shells in it., He says we can find the
private airport by o5

“0. K., Tony!” Bill said. “I know!
I'll be there in an hour. Tell him that
if he makes contact with you again.
T'm on my way! All planes proceed
back to Barnes Field.”

X—THE CAPTURE

BILL circled twice above the large,
rambling house before he cut down into

AIR TRAILS

the wind and took the Lancer in heside
Bev's Snorter, He killed his engines,
locked his brakes and stepped-out en
the deserted air field.

He took a path that he believed would
take him from the field to the rambling
house, It was half hidden in the foliage.
and when he came to the narrow gate
it was entlirely hidden. But the gate
was open,  He had been wondering how
Bev had got from the big house to his
Snorter and back again without being
burned to a cinder.

Bev Bates opened the front door of
the big house. His head was swathed
in bandages. Bill shook his hand and
said, “I should have given you better
instructions, Bev, I'm sorry. I wasn't
enlirely sure about things.” f

Young Sandy was holding a gun on
old Caleb Barnabas when Bill went into
the room. His sunken eyes were glar-
ing with all their old defiance. He was
still the “swashbuckling old pirate” Bill's
father had told him about.

“Youre smart, Bill,” old Barnabas
said. “You'll get places.”

“So will you,” Bill said. “But you
won't like it. You'll rot in prison.”

“I'm not there yet, son.” he answered,
“How did you do it, Bill?"®

“It wasn’t hard,” Bill said, “when 1
began to put things together. I'd only
seen you a couple of times in my life
before the night of your fake robbery
here. You'd never bothered to get in
touch with the son of your old friend
hefore you got this diabolical idea.”

*“You'd have wanted money like every
one else,” the old man said.

“You knew the job you were con-
templating was right down my alley.”
Bill said. “So you pulled the first trick
with me present to allay suspicion. But
when I began to check later T remem-
bered you had told me about the private
airport on your land. And I remem-
bered the utter callousness with which
vou looked at the dead body of one of
vour old employees. Tt wasn't human.

“Then, you couldn’t help getting even.
with your old rival Leonard before you
pulled your big job. It was a duplicate
of the robbery here. You thought you
would allay my suspicions again when
vou suggested that Leonard get in tonch
with me. Leonard told me about your
hatred for him. I was pretty sure then.

“But I was not certain. When you
grabbed Sandy I remembered I had told
yvou I regarded him with the same af-
fection I might have for a son, if T had
one, You thought you could get to me
that way. You almost did.

“T sent my men out over the country
because I knew you had a fishing lodge
in Michigan and a home in Florida.
But you weren't working from either of
those places. You were working from
here and from some place in North
Carolina. A piece of red clay I picked
up on Leonard’s lawn led me to North
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Carolina. Your men followed Hender-
son and shot him down. You might
like to know he’s going to live,”

The old man didn't say anything,

“Where is your base down here?” Bill
:-n'r.p]x‘d

“Near Raleigh.” Barnabas said.

“Then T got a note from Sandy.
last carvier pigeon brought it to me.”
Bill' laughed. “How did you get hold
of that pigeon, kid?” he asked Sandy.

“He gave me a note to send to you.”
Sandy said. pointing to Barnabas. I
ate the one he gave me and switched
the one vou got.”

“Like every one else,” Bill went on.
“I'd been reading about the gold trains
taking gold from the mints at New
York, Philadelphia, and Denver to the
new fortress in Kentucky. I knew that
was what you had up your sleeve. You
were going to use the same tacties you
used in those two rnhhmws—tlwppm"
men in parachutes. I suppose there
were trucks near by to pick up the
goldr”

Barnabas nodded.

“And you figured

help you, Bill

His

the floods would

too.” said. “1 wasn'’t

sure, but I took a chance. I knew a
gold train was scheduled to leave Phila-
delphia last night. 1 got there just in
time. You have about fifty murders
against you, Barnabas,”

“You stopped ‘em,
asked.

“We stopped ‘em.” Bill said, *What
in hell did you want all that gold for?”

“The government took all my gold
away from me.” Barnabas snarled, 1
dug my fortune out of the ground in
the form of copper and turned it into
gold. The fools in Washington are gath-
ering all the gold men have dug out of
the ground all over the world, What are
they going to do with it?” Barnabas
snorted and answered his own question.
“They're going to put it back in the
ground down in Kentucky. Does that
nmiake sense. you fool?”

Bill lifted his eyes as a telephone hell
pealed in a corner of the room. Bev
Bates lifted the receiver and spoke into
the mouthpiece,

“Yeah, Tony,” he
what .

He grinned at Bill and Sandy as he
listened. “We'lll he hack hefore long,”

¢h?” Barnabas

said.  “Theyv're
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he said to Tony, and hung up the re-
ceiver,

“Tony says the papers are out with
special Lrlzilon- Bev said. “The whole
country knows about it. Congress is
voting a special appropriation for you,
You're in the headlines again, Bill,”

“So is Barnabas,” Bill said bitterly.

“Billl" Sandy sereamed, and leaped
across the room. He tried to tear old
Barnabas® clawlike hand away from his
mouth. But ke wasn't in time. The old
man’s gaunt face looked like a death’s
head as he grimaced at Bill.

“They'll never put me in prison!” he
said. “I'll be dead. in sixty seconds,
You're the only man who ever beat me
completely, Billl”

His face twitched spasmodically while
Bill tried to get a doctor on the tele-
phone. Then he died.

“A Congressional appropriation, Bill!”
Sandy said.  “Gosh!”

“We'll need it.” Bill said, his eyes on
Barnabas, Suddenly he switched them
to Sandy. “And you,” he said. “You're
grounded for sixty days for taking a
Snorter out over the Atlantic on a night
like last night!”

were recently delivered one month ahead
of schedule. Portugal has ordered ten
new Junkers Ju.52 bombers and a new
aerodrome is being built at Torres Ve-
dras to allow for the expansion of the
service,

TRANSPORT
NEW RECORDS were made by all

air-line operators in this country during
1936, 1.020.931 passengers were carried,
showing a rise of seventy-six per cent
over the previous year. Domestic air
lines flew 63,777,226 miles in that time
and carried 6.958.777 pounds of express.

“Air crashes.” says Colonel J. Monroe
Johnson, assistant  secretary of com-
merce, “are due to our pioneering spirit,
We continually overplay our hands: we
keep our technicians. with their develop-
ment, behind us, and not ahead of us.
They cannot catch up with our needs.”

British Airways Ltd., with a line be-
tween London' and Sweden., have paid
$300,000 for five Lockheed Electra
transports. The explanation is that they
cannot buy commereial ships in Great
Britain, as all aircraft factories are
working on air ministry contracts and
are building only military planes. The
new Lockheeds will be delivered in June.

American Air Lines has installed
“storm windows" on their planes. The
device consists of a sheet of light, trans-
parent cellulose material, abont 8 x 10,
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mounted inside the regular window glass
on felt strips, which allows a one-eighth-
inch air space between the two plates.

A Sikorsky S-42 was recently flown a
distance of 1,552 miles from Q.mlm;.,n to
the Straits of Magellan by two Chilian
pilots in just over ten hours, which in-
cluded one stop for refueling.

A special Italian Savoia-Marchetti
S-77 has been built for trial runs be-
tween Rome and South America. It
will use two 1,000 h.p. Fiat motors and
have a cruising speed of 200 m.ph. The
first trip will be made some time next
month.

SPEED RACE

THE apparent lack of interest in the
coming New York-to-Paris Flight to
honor the first nonstop flisht between
these two cities by Colonel Charles A.
Lindbergh. can be accounted for in sev-
eral ways: First, American pilots feel
that the French Aero Club has “writ-
ten the rules.” to suit their own desires.
The rule that all competing planes must
be powered by two or more motors rules
out planes like Frank Hawks' Time Flies
and Howard Hughes' racer.

The European entries appear to be
backed by the governments behind
them. Ttaly is entering a flight of
Savoia-Marcheiti  S-79s,  which  are
bomber types with retractable under-
carriages. They are fitted with three

Tsotta-Fraschini engines swhich :Iv\clnp

800 h.p. apiece. They have a maximum
range of more than 4,000 miles and a
cruising speed of 275 miles per hour,
according to Ttalian authorities,

The British D. H, Comet, which was
flown by Scott and Black in the Mel-
bourne race in 1934, has been put up
for sale in England, There is a big
probability that it will be rebuilt hy a
sporting syndicate and flown in the New
York-to-Paris race.

Three French machines have been en-
tered with government backing, and
there is a possibility of one Germ.m en-
try.  Whether the United States will
produce an entry in time, either through
pu\atc means or illmugh the govern-
ment, is not known at this writing.

The Air Trails booth at the National
Air Show, held in New York early in
February. was one of the features of the
highly successful display. Many noted
pilots, authors and artists visited the
booth. A framed oil painting of Time
Flies, by Frank Tinsley, was presented
to Frank Hawks by Clyde Panghorn.

Four American light planes will at-
tempt a flight to India this summer.
The group headed by Major Merrill K.
Riddick of Dansville, N. Y., will lead
the fgrmation_. which will cover Los An-
geles, British Columbia, Alaska, China
and India.
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MODERN MOTORS

engines, or who, of late. have studied
the present-day model aircraft motor,
will thoroughly understand.

However, to make it clear we have
offered a diagram of the two-stroke sys-
tem. The drawing is done in the sim-
plest form, for eclarity. In the portion
(1) we see the inlet and scavenging
stroke; (2) the compression stroke where
the air inlet to the crank case opens;
(8) the top of the compression stroke
with all ports closed: (4) the power
stroke,

The simple type of two-stroke en-
gines use the crank case as a preliminary
compression chamber. The downward
motion of the piston providing some, if

slight, compression. Air alone is slightly

compressed here, so that when the inlet
port is opened, after the piston passes
the opening, this partially compressed
air surges up and into the compression
chamber. The shape of the piston head
has helped in directing the clean air to
its place and the burned gases are
guided out through the exhaust tube.

Once the new, clean air is compressed
again, a charge of atomized fuel is in-
jected into the compression chamber,
which is spontaneously ignited. The
high pressure set up in the combustion
chamber forces the piston down for the
power stroke.

The Junkers “Jumo” engine we have
offered as a representative aircraft
Diesel, uses this two-stroke principle.
The Vee-12 Deschamps Diesel, made by
the Lambert Engine & Machine Co.. of
Moline, which was designed by D. J.
Deschamps of the Minerva Company in
Belgium, also uses this two-stroke sys-
tem,

A four-stroke system is in use on
some aircraft Diesels. The American
Guiberson, rated at 240 h.p., uses the
four-stroke system, as does the British
Bristol Phoenix. But in general it seems
that the four-stroke principle is more
widely used on larger Diesel plants de-
signed for stationary and commercial
purposes.

The four-stroke principle in Diesel de-
sign is practically the same as is used in
ignition-combustion engines.  Air is
sucked in on the first stroke, compressed
on the second, fired when the atomized
oil is injected into the cylinder on the
third, and the exhaust stroke follows.

Of course, the modern Diesel is a little
more elaborate and efficient than the
general explanation given so far. To
improve the motor and to increase its
horse power and general efficiency, the
designers have had to work out suitable

cylinders, combustion chambers, and
injection nozzles.
In the early days the Diesel was a

slow-moving beast designed for heavy

(Continued from page 25)

work. The combustion chamber was a

plain, open affair into which the fuel

was injected either by air pressure or
by some form of mechanical injection.
But, in time, the engines became smaller
and the rotative speeds increased, de-
manding more efficient eylinder and pis-
ton design and injection nozzles that
would stand up under great speed.

Tt was found that for greater efficiency
some system had to be devised to im-
prove the mixture of fuel with the air.
Concave-headed pistons were designed
to mushroom the air in the cylinders.
Some  designers  installed  systems
whereby the incoming air passed through
the oil spray, while others went in for
designs that gave wide turbulence to the
incoming air in an effort to mix the two.
But then it was found that any form of
turbulence during the compression of
the air, or during combustion, often in-
terfered with the free burning of the
fuel. Heat was lost to the piston and
any heat loss lowered the efficiency of
the engine.

To overcome this, some designers
added a smaller combustion chamber,
or actually divided the combustion

chamber in which this turbulence was
confined to the smaller, upper portion.
Air was mixed with:the incoming fuel

in this “turbulence chamber™ and forced
out through a lower throat into the
main chamber.

After that problem was solved through
several forms of this so-called “turbu-
lence chamber” the designers then went

_to work on the fuel-injection system,

just as automotive engineers went to
work on the ignition problems of the
automobile,

In general, fuel may be fed to the
Diesel in two ways: By air provided
through a compressor; or the solid fuel
may be forced into the compression
chamber by means of a mechanical
pump.

Air-injection Diesels are used exten-
sively for large, slow-speed stationary
and marine units. The system has many
points in its favor, for it offers an im-
mediate and clean-burning combustion.
Also, an engine with air injection can
be controlled over a wide range of speed
and loads. The objection to the sys-
tem is that an air compressor of two or
more stages must be used, and the
initial cost of such a compressor is very
high.

The pump systems of a common rail,
or an individual-eylinder type, appear
to work well on aero Diesels. The com-
mon-rail system comprises a single
pump which directs the fuel to a header
or common rail under high pressure.
Then, from this common-rail feed are
carried individual high-pressure tubing

pipes to the nozzles. In the individual
pump system, a series of pumps are
connected to each individual cylinder.

The nozzles which are used to inject
the atomized fuel into the cylinders may
have a single hole in their tip or a
number of smaller drilled holes. The
single-hole type will not clog easily, bul
the multiple-hole nozzle aids in atomiza-
tion and mixing.

The problem of the Diesel, as far as
itﬁ use as an aero I'ﬂULUI' i.‘i (:01\('.(‘1'1!&3[1.
will be found in the fact that a com-
pression-ignition engine must be so built
to stand unusual pressure and slresses.
For instance, the ordinary spark-igni-
tion engine has a compression pressure
of 120 Ibs. per square inch and on com-
bustion the pressure is about 450 to 600
Ibs. per square inch. In the Diesel, the
designers face a compression pressure of
from 400 to 600 lbs. per square inch
and on combustion, a pressure of from
600 to 1,200 lbs. per square inch.

Thus we see that ordinary design
and spark-ignition conditions do mnot
come up to the manufacture of Diesels.
In general terms, they must be built
twice as strong. This is reflected in the
fact that the modern 1,000 h.p. radial
engine weighs not much more than 1,000
pounds, or, roughly speaking, one pound:
per horse power. The Deschamps
Diesel, one of the hest of its kind, weighs
92400 lbs. and produces 1,200 h.p.. or
twice as much per horse power as the
spark-ignition radial.

There is no question but that the
Diesel has reached the stage where it
must be considered as an aviation power
plant. The German Junkers “Jumo”
has been in use on some of the Luft-
Hansa Junkers airliners for months
now, with no trouble of any sort. The
500 h.p. Clerget 14-cylinder radial Diesel

_has shown its worth on long cross-coun-

try and altitude flights in France. At
the present time two are being prepared
for an attack on the world’s altitude
record, and the French government has
set aside a large sum of money to allow
the designer, Pierre Clerget, to go fur-
ther with his work.

The flights of the airships Hindenbury
and Graf Zeppelin have shown us what
the 1,200 h.p. Mercedes-Benz Diesels
can do under most trying long-distance
flights.

The United States has apparently
taken over the Guiberson Diesel En-
gine Co., in Dallas, Texas, since the
firm produced its A-980 aero Diesel,
which obtained a department of com-
merce rating a few years ago. Officials
of the firm inform us that they are
working, under government supervision,
on Diesels, the details of which are not
to be announced for some time.
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From this then, we must presume that
this country is interested in the Diesel
as a power plant for aireraft. How far
they have progressed cannot be told,
but the Packard firm has apparently
given up its attempts, which began so
brilliantly a number of years ago.

However, the Deschamps Diesel.
which is a twelve-cylinder inverted-Vee
engine, appears to be on a par with any
of the hest European plants. We have
1o record of its being used at any great
length in any airplane, and we must pre-
sume that the firm is still experimenting
with it—perhaps under government su-
pervision and secrecy,

But let us look into a tried and tested
Diesel and see what the modern aireraft
compression engine is made of and how
it works, We'll consult the drawing on
the Junkers “Jumo” again. We selected
this because we were able to get suit-
able photographs and information to
use in this article, also because it is one
Diesel that is actually being used regu-
larly on recognized air lines,

This Diesel is listed as a six-cylinder,
vertical, opposed-piston, compression-
ignition, two-stroke motor. That mouth-
ful perhaps requires some explanation.
In the first place, it is obvious that the
engine has twelve pistons but only six
cylinders, so that the pistons are op-
posed, not the eylinders, An opposed-
cylinder engine has a cylinder and pis-
ton on hoth sides of the single crank
shaft and in line with each other. It
might even be called a 180-degree Vee
engine. The opposed-piston system en-
ables the designer to obtain more power
without greatly inereasing the engine
size, by placing two pistons in an open-
end cylinder. Combustion takes place
between the two piston heads, forcing
the pistons to opposite ends of the eylin-
der,

In the Junkers Diesel the opposed
pistons in each eylinder compress air
between them on their inward stroke.
Fuel is pump-injected at, or near, their
common dead center and ignited by the
heat of the compressed-air charge.
Combustion and expansion occur on the
outward stroke, but before the end of
this stroke one piston uncovers the ex-
haust ports and shortly after this the
other piston uncovers the inlet port,
through which a rotary blower forces
fresh air, the spiral motion of which
seavenges the eylinder. On the retumn
stroke compression hegins again as soon
as both sets of ports are covered, and
the cycle is repeated.

Fuel is fed by means of fuel pumps
set on the rear end of each cam-shaft
housing. Each eylinder is supplied by
two fuel-injection pumps operated by
two cam shafts, one on each side of the
engine, The fuel is injected into the
cylinders in the form of spray, by four
imjector nozzles.

The engine is water-cooled and the

radiators, when mounted on the Junkers
(-38 are mounted in the wings, so that
they may be raised or lowered accord-
ing to requirements, An oil-cooling
radiator is also used in this manner,

The manufacturing license for this
motor has been purchased by the British
Napier Co. and they have turned out a
similar engine known as the Napier-
Junkers “Culverin,” whiclhh has a rated
horse power of 720, as compared to the
600 h.p. of the German motor,

As a comparison with the in-line type.
let us look at a radial engine under the
Diesel treatment.

The American Guiberson is a nine-
eylinder air-cooled radial Diesel in
which the evlinders, crank case, ete., are
built up in the ordinary manner. The
fuel system consists of an individual
fuel-imjector for each cylinder. The
nozzle is the open type. with a pintle or
pivot pin within the tip. TFuel is fed
to this nozzle through tubing from in-
dividual pumps situated on the rear
half of the erank case, These are oper-
ated by a cam integral with the valve
cam, and inject fuel under a pressure of
2,000 lbs, per square inch. The fuel
reaches the pumps through passages
drilled in the ecrank case, so that the
fuel is warmed and liquefied in cold
weather. The engine control not only
lengthens the stroke of the injection
pumps and thus regulates the amount
of fuel fed, but also regulates the time
of the injection according to the r.p.m.
estimated for each throttle setting.
The single lever thus replaces the throt-
tle, spark advance and mixture control.

Lubrication has a double pump with
both pressure and scavengering sections,
The single-valve per eylinder is operated
through a push rod and tappet, by a
cam fturning against the crank-shaft
movement at one-eighth engine speed.

In the 260 h.p. ZOD Diesel of Czecho-
slovakian manufacture, we find another
nine-cylinder radial using the two-stroke
system. Here a centrifugal blower sup-
plies air under pressure to an annular
chamber, which connects with a eireular
passage surrounding the bases of each
cvlinder into which air is admitted at a
tangent. Shortly before the pistons un-
cover ports in the cylinder walls, ex-
haust valves open and the contents of
the eylinder are discharged. On the ex-
haust valves™ closing, fuel oil is injected
perpendicularly from eylinder heads and
the correct degree of turbulence to the
fresh air is imparted by the tangential
entry and certain depressions in  the
piston heads.

Much interest is being shown abroad
in the new British Bristol “Phoenix”
Diesel engine built in radial form, which
in recent tests aboard a Westland “Wa-
piti,” weighing 4,564 pounds complete,
made an altitude flisht to 27,453 feet,
under official ohservation,

This engine has been in the experi-
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mental stage for more than ten years
with the backing of the British Air Min-
istry. Details of its construction have
not been made publie, but it is sup-
posed to turn out 415 h.p. at 1,900
r.pam. and weighs 1,090 Ibs.

With all these types showing work
and power output—we must presume
with some degree of efficiency—what is
there to hold back the progress of the
Diesel? We have seen that one of the
main problems is the ratio of power to
weight. If the metallurgists can give us
lighter alloys, all this can be overcome.

The fire-hazard feature seems to be
worth considering, but the opponents of
the Diesel declare that there are not
enough Diesels in actual use to be sure
that the fire hazard has been materially
lessened. We can only find out, of
course, when planes powered with Die-
sels crash. Theoretically, however, it
would seem that they should he freer
from fire than a plane using a gasoline
fuel and requiring an electric spark for
ignition,

But when we say that the Diesel will
be cheaper to run because it uses a
cheap grade of fuel oil, the eritics of the
Diesel are really at their best. They
claim that the only practical fuel for a
Diesel, is the heavy oil left as a by-
product after petroleum has been ex-
hausted for the last drop of gasoline.
Gasoline is expensive because of the
cost of refining and because of the de-
mand, while fuel oil is cheap because of
the comparative little demand.

In other words, a barrel of crude oil
can be converted into a high percentage
of gasoline and a low percentage of
fuel oil, or vice versa. So, if the refiner
suddenly realizes that, owing to the in-
creased use of Diesels, he has a greater
demand for fuel oil, it is natural that he
will have to change his prices for fuel
oil to make up for his loss on what he
would have gotten for the same barrel
of crude oil had he refined it into gaso-
line.

So, that while a. Diesel engine will run
on almost anything—bacon fat, butter,
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lard, fish oil, and even vegetable oil—
we must figure in practical figures. No
air-line operator using Diesels would go
out into the market buying tubs of
butter for fuel. He will purchase the
cheapest fuel oil he can buy, which hap-
pens to be the by-product from petro-
leum after it has been refined for gaso-
line. If, in the future, the Diesel is
perfected so that it will replace the gaso-
line motor in cars, trucks, and aireraft,
it is obvious that the refiners will raise
their fuel-oil price to make up for the
loss they face in not selling gasoline.

It may be all rather confusing now,

‘but that is the argument many engin-

eers have put up, and they may be
right. At any rate, the Diesel may be
a fine engine, but it still has many ob-
stacles to overcome. But if it only over-
comes the fire hazard, it will be worth
something,

Next month we will go into the details
of the world’s high-speed engines and
find out what makes them stand oubt
above the others.

Pacific closed behind him. He com-
pared that dash across Lower California,
the Gulf of California, and over the
province of Sonora with that last long
mile a murderer must walk to the elec-
tric chair. But he was almost beyond
thought now. His mind and his body
were numb. He held the ship on its
preseribed course like an automaton,
making an occasional correction for
drift.

When he was over the province of
Sonora he began studying the lush vege-
tation beneath him, looking for the tiny
airport where he was supposed to land,
He hit it right on the nose, after forty
minutes of flying. He picked out the
large cross that had been laid out as a
ground strip to guide him. He gulped
desperitely to keep from being sick as
he circled the little field twice to read
the wind sock.

With one last gulp he slipped the sil-
ver ship down on her left wing and fish-
tailed it in for a fast landing,

Swinging around at the far end of the
bumpy field he taxied back toward the
lone wooden hangar that stood at the
other end. Several nondescript men in
dirty overalls were working over the
single plane on the field. They stopped
work to watch Hank come in, but turned
away as he set his brakes near the
hangar door. He was about to shout to
them when two more men stepped out
of a lean-to built on the end of the
hangar.

Hank cut his switch as the men came
toward him. One of the men was
swarthy and shifty-eyed, like Olmer.
The other was fair-haired and blue-eyed.

BOOMERANG
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They both looked as though they knew
their way around.

“You're Brewer?” the swarthy man
asked.

Hank nodded his head and watched
the man with the fair hair circle the
little figshter. His eves were shining
with admiration and Hank knew he was
a pilot.

“My name is Martinez,” the swarthy
one said, “and this is Mr. Lund.” He
didn't offer to shake hands and Hank
acknowledged his words with another
nod of his head.

“How does she handle, eh?” Lund
asked him.

“0. K.,” Hank said and slid to the
ground. He stretched his legs and arms
to get the kinks out of them, as he had
done a thousand times before after a
landing,

“Let’s go inside and get things set-
tled,” Martinez said.

Again Hank nodded. Then he began
to laugh. Perhaps it was partly hys-
terical laughter, because for a moment
he couldnt control it.

“There is something funny?” Martinez
said and his dark eyes were suspicious.

“Yeah,” Hank said, “there’s something
funny.”

He was thinking of the books he had
read about international espionage and
the stealing of seeret plans and infor-
mation. In those books there had al-
ways been little Japs who hissed through
their teeth, mysterious Chinese who ap-
peared from nowhere with terrible in-
struments of torture, and silent, stealthy
middle-Europeans who threw a knife
with every breath, Also a dark-skinned

beauty with flashing teeth and a rose in
her hair who lured the hero to his doom.

Here he was in the midst of such an
intrigue, and it was as prosaic as taking
a street ear downtown to get a haircut.
He couldn’t help laughing, yvet he knew
it was no laughing matter. He knew he
wouldn’t be laughing in a few more
hours, He somewhat doubted if he
would even be alive to laugh.

“You have brought the plane,” Mar-
tinez said when they were inside, “and
we will complete the transaction.” He
reached into an inner pocket and pulled
out a long envelope.

“Anything tricky about handling
her?” Land asked. “I’ve got to take her
out of here and you might as well tell
me if there is.”

“Nothing,” Hank said. “She’s fast
and sensitive. You'll get the feel of her
in a couple of minutes.”

“Here,” Martinez said, “is twenty-five
thousand dollars in United States money.
You had better count it. T want a re-
ceipt.”

“What about the other papers?” Hank
asked.

“T have them here,” Martinez said,
“T will give them to you after you sign
the receipt.”

“I don't sign anything,” Hank said
firmly. “There’s the ship. That's your
receipt, Olmer said you would turn the
money and the—those papers over to
me when I delivered the plane.”

“I must have a record to prove the
money was paid,” Martinez said.

“May I see those papers?” Hank
asked.
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“I will give them to you after you
sign the receipt,” Martinez said.

“How do I know they are all there?”
Hank asked. “Remember, the reason
I'm here is because I was fool enough to
put my name on those papers—mot he-
cause you're paying me money.”

“We will conduct this thing our way,”
Martinez said in clipped words. “The
sooner we complete things the better it
will be for you.”

“Meaning what?” Hank asked,
ligerently,

“Meaning, you won't get out of here
alive,” a voice said from a window be-
hind Martinez,

The things that happened then hap-
pened so fast that Hank couldn’t follow
them. THis eyes flew to the window from
which the voice had come, as Martinez
whirled. Hank was facing the window
so he was the first one to see the red-
faced man with the bulbous nose and
iron-gray hair who stood there. He was
leaning on the window sill and his hard-
hoiled face said he was enjoying the situ-
ation.

As Martinez whirled, his right hand
dived for a gun in a shoulder holster be-
neath his coat. Bub it never reached
the gun. An automatie flashed into the
hand of the man at the window so fast
Hank did not see him go for it. As it
spat orange flame Martinez staggered
backward and sereamed. The fair-haired
Lund put his hands on top of the desk
and left them there. Martinez sobbed
as he gazed at his shattered hand,

“Take the gun out of his shoulder
holster and go over the other one,” the
man at the window said to Hank.

Hank obeyed.

“Hold “em on ‘em while T get through
here,” the man said as he put a leg over
the window sill,  “Those three half-
breeds out on the field will be over here
in a couple of seconds.”

The three men in overalls appeared
outside the office door as the man with
the hard face opened it. He swung his
automatic in a semicirele and scowled at
them. Then he snarled at them in a
patois that was a combination® of Eng-
lish, Spanish, and Mexican.

bel-

“Get a rope in the hangar there and
tic up these three babies,” he said to
Hanlk. T can keep an eye on all of
em,”

After Hank had tied the hands and
feet of the three mechanies he went back
into the little office. The hard-boiled
man was amusing himself by sneering at
Martinez and Lund. Hank had never
seen such hatred as he saw in the eyes
of Martinez. His face was twisted into
a snarl that would have frightened most
wild animals,

“My name’s Bronson, son,” the hard-
boiled one said, and he put out his hand
Hank shook it.

“You let these rats get you in a jam,
eh?” Bronson asked,

Hank nodded his head. Bronson was
studying him with eyes that were mere
slits in his face.

“Who got you jammed up?” Bronson
asked., :

“A man named Olmer,” Hank said,
“I'm a reserve officer in the United
States army and a civilian test pilot.
I didn’t know what Olmer was trying to
do.”

“They never do know,” Bronson said,
bitterly. *“Olmer—alins Sorenson, John-
son, and Olsen. He's a slick worker.
He’s ruined better men than you.”

“What do you have to do with this
thing?” Hank asked. “TIl admit T'm
dumb, T don't get things straight.”

“I've been tailing these two babies for
three months,” Bronson said. “They've
been hanging around this field for the
last three weeks. I knew they weren’t
here to pick flowers or shoot erap. So,
I kept an eye on ’em. It’s lucky for you
I did.”

“I don’t see how it’s going to help
me,” Hank said. “I'm washed up. T
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can't go back. Do you know where
that plane came from?”

“Know?” Bronson roared., “Certainly
I' know. You've been framed, kid.
What you should have done was slam
this bird Olmer in the puss. You know
what he is, don't you?”

“T know now,” Hank said.

“Well,” Bronson said. “do you sup-
pose he'd want it advertised? You took
a run-out powder. And you don’t look
yellow, either.”

Hank’s face turned the color of a
weathered brick. His big fists clenched
and unelenched,.

“Listen,” he said, “I'm not yellow, It
was o matter of doing this or going to
jail. And there was a—a girl involved.”

“There always is,” Bronson said
shortly. “You young scuts ought to
learn to keep your mind on your work.
You got enough fuel to get that plane
back where you came from?”

“Yes,” Hank said. “But T can’t go
back now. T tell you I'm washed up.”
His voice rose a trifle on the last two
words and Bronson glared at him.

“You're going to take it back,” he
growled.

“What about those papers he has?
Hank asked, indieating Martinez.

Bronson reached over and lifted Mar-
tinez to his feet by his coat lapels. He

85

dived his hand into his inside coat
pocket. He brought out the long en-
velope, took the papers out and left the
currency in the envelope. He handed
the papers to Hank.

“Do you think these rats would have
let you get away from here with that
twenty-five thousand?” Bronson asked.

“I hadn’t thought about that,” Hank
said,

“And they call you Long Hank”
Bronson said. “You’re supposed to he
long on caution and courage. They
ought to give you back a teething ring!”

“Listen!” Hank said again. “Who
the hell are you? What’s your in—"

“Me?" Bronson snarled. “I'm Just
an old wart who goes around getting
babies out of trouble. When I get paid,
the secret service pays me.”

“You're Iron Mike Bronson,” Hank
said, and his eyes widened,

“You're quite a guesser,” Bronson
snapped.  “Come on, get yourself to-
gether and get going.”

“What about you?” Hank asked.

“Don't worry about me,” Bronson
said.  “T'll tie these two snakes up and
that'll give me a head start on getting
out of Mexico before they cateh up to
me. I have a car parked down the
]'ni](I-“

“What about that money?”

“T'll take that with me.”” Bronson
laughed. “That’ll keep these two out
of mischief.” His face sobered. e
pointed a finger at Hank. “T'm letting
you out of this jam,” he snapped, “he-
cause I think you have the guts to go
back, face it and clean it up. You can
think up some stall for disappearing for
a few hours, ean’t you?” ;

“Yes.” Hank said, “but -

“But, hell’”” Bronson roared. “Get
out there and get that ship warmed up.
Olmer probably held a couple of those
papers out on you. He'll try to use ‘em.
Outface him, kid. Show him you have
some guts. Kuock his teeth down his
throat. You'll be surprised at the effect
of a broken nose.”

Long Hank stretched out his hand
just before he took the little fighter off
the ground,

“Maybe I'll have a chance to thank
you again some time,” he shouted.

“Maybe,” Bronson said. “Keep your
mouth shut and no one will ever know
anything about it.” He smiled at Hanl,
and for some reason his face reminded
Hank of a red-faced Santa Claus.

Hank skimmied the trees on the far
end of the field with the fast little
fishter and took it upstairs with breath-
taking speed. Eive minutes later he had
plotted his course back to the field in
California,

On the way back he thought ahout
the astounding stories he had heard
about “Tron Mike” Bronson. FEvery
officer in the army and navy had heard
of Bronson and knew about his wark.
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Then, he began to worry about Olmer
again. Suppose Olmer didn't back
down? The thought sickened him, He
wondered if he had the guls to cope
with him if he didn’t.

He made contact with his home field
on the radio and told them a story ahout
a clogged fuel line and a forced landing.
He told them he would be in within an
hour. He kissed the ground with his
landing wheels just fifty minutes later.

Major Stephen Kunox, M. L. Meredith,
and that little knot of worried army
officers crowded around him as he slid
over the side of the cockpit. He was
amazed at his own adroitness as he told
them an imaginary story of a forced
landing.

“It wasn't the fault of the ship,” he
told Meredith, “It was the fuel.”

Fifteen minutes later he was alone
with Major Stephen Knox. He looked
at Knox and his eyes slid to the auto-

‘matic Knox had strapped around his

waist, That would be the thing with
which to face Olmer, he thought. = If
Olmer was yellow he’'d show it under the
point of a gun. He reached out a hand
and touched the automatic.

“Lend me that gat for a couple of
days, will you, Knox?"” he asked.

Knox turned and stared at him.

“Lend it to you?” he said. “What's
the matter, Hank. You got something
on your mind, too?”
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“Toor” Hank asked.

“I guess we didn’t tell you,” Knox
said. “Olmer shot himself about twenty
minutes before you landed.”

“Shot himself!” Hank said,
dead?”

“He's dead,” Knox answered. “I was
afraid you'd be shocked. That’s why
I hated to tell you. After you made
contact by radio and said you'd be in
within an hour Olmer went into the

“He's

hangar. A few minutes later we heard
a shot. He was dead when we got to
him. He didn’t leave any note or any-

thing, He must have had something on
his mind.”

“Yeah,” Long Hank said slowly. “He
must have.”

CRASH COURACE

sound of the transport. The roar of the
Wasps came like thunder through the
haze. A thousand feet! The fog was
stringy, now. Through a break in the
wall of feathers, he saw it—the silver
nose of the transport!

Harde hunched down. He was like a
machine now, like a part of the fragile
ship of rags and wire and wood. His
hands were clamps holding to the stick.
His feet were pistons, kicking at the bar.
His eyes were rivets, holding him to the

transport.

The Wasps bucked and jittered.
Harde curscd. The gas was almost
gone. He eut close across the nose of

the big ship and the pilot signaled fran-
tically. Harde swung back, and sig-
naled for them to follow him.

Harde knew his chances. He looked
down into that ocean of fog, and gulped.
There was nothing there but swirling
mist—long white fingers, reaching for
him; bleached, white lips sucking him

down. He jerked a look back, and
stiffened. He couldn’t see the trans-
port!

Harde felt a chill of fear. He had
turned too fast for the big ship. It
was lost in the mist. What if he should
ram it? What if he should hurl in like
a ecatapulted thing, and knock the big
ship from the sky just when he had a
chance to save it?

In a panic, he skidded flat and
screamed back, circling warily. He
lifted up—up! He cut his engine and
the throbbing roar of the Wasps came
from right ahead of him! He was go-
ing to crash—going to smash head-on!

A cold sweat of fear drenched Harde.
He was flying blind—blind as a bat.
He jerked the stick against his stomach
and screamed up in a tight loop. He
threw the stick across and rolled out.
Through the for below him swam the
white-and-silver wings of the giant, blind
bird.

Harde cut down again, across the nose
of the transport. The Wasps were cut-

(Continued from page 30)

ting in and out, sucking madly for the
last drop of precious fuel in the wing
tanks. Harde signaled again, and this
time he was careful not to lose the
big ship.

But the fight wasn’t over; it was just
begun. There was no time now to make
calculations. The big ship had to go
down, and Harde had lost his bearings
in his mad maneuvers to keep out of the
way of the big, blind bird he was lead-
ing down.

Harde flew ahead, and below the
transport. He fisted the mist from his
eyes. Down—down—down into hell for
all he knew. He sat hunched and stiff
in the pit. His hands had stopped their
trembling. His stomach had lost its
sickness. He was again a cold, machine
thing without nerves or heart.

Harde knew that Sykes was behind
him, trusting him, following him. Sykes
had to have a chance to live: It was
up to Harde to give him that chance.
Harde knew all this, and it kept drum-
ming in his brain like a hammer. Sykes
was uncenscious, but he was trusting
him.

Then he sereamed. Through a break
in the fog he could see the drome. They
were going in the short way and they
were still too high. They were going to
overshoot the field!

Harde knew what he had to do. The
transport was above him. Rogers might
have seen the field in that momentary
opening in the mist, and he might not
have. Harde cut down swiftly, drawing
the transport with him. Down—down
—down!

Harde knew he was going too low.
He was over the hangars. He was tak-
ing a desperate chance to draw the trans-
port close enough to the edge of the
field to give it room to land.

Tifty feet from the ground, the mist
broke like a curtain, The wet field lay
below them. Harde prayed that the
transport could muke it. In drawing the
transport down close to' the hangars,

Harde risked a crash into the big sheds.
He knew he was going to crash, but he
didn’t care.

Harde braced himself. He screamed
wildly with glee and pent-up emotion.
The hangar roofs seemed to leap at
him. He saw the transport slide low
across his head to the safety of the
field, Then he struck!

He wasn't afraid, even then. He felt
the Douglas buck and rear back. He
was hurled against the panel as the
belt broke. There was a grinding, tear-
ing sound as wings whipped off. A
black wall seemed to hammer into
Harde’s eyes, blinding him, knocking
the senses from his lean head.

When he ecame to, the calm-eyed
brunette from the Iunch counter was
holding a drink to his lips.

“T knew you'd do it,” she said softly,
“and Sykes needs his chance.”

“Meaning what?”

“They're afraid to send that plane up
again in this fog. Sykes has just six
hours to make Chicago and live. Some-
body’s got to give him that chance.”

Harde shook the bleariness from his
eyes, shoved his way through the crowd
that had gathered. He went over to the
group at the transport dock.

Rogers was protesting, “It's no use,

fellows, It's—ilt’s suicide to go up in
that fog again, I know.”

Harde tapped him on the arm.
“You've got the jitters, buddy. TI've

had ‘em, I know. I've got my crash
courage back. There are some things
that you can’t run away from, Rogers.
You've got to fight. Tl fly to Chicago,
if you'll give me permission.”

Rogers straightened. With the inborn
courage of the flying man, he said defi-
nitely, “T’ll go with you, Harde. I
haven’t lost my nerve. There’s a saying
that if you once lose your nerve, you're
done forever.”

Harde grinned fiercely as he climbed
into the ship, He knew that that saying
wasn't always right.
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CETTING INTO AVIATION

that way; they grow gradually. But
an artificial supposition will serve our
purpose,

If the air line were to he altogether
within the United States, the Depart-
ment of Commerce would provide air-
ways with lights, radio-range beacons
(radio beam), radio-marker beacons, in-
termediate landing fields every fifty
miles, and radio and teletypewriter fa-
cilities for transmitting varions messages
and the weather reports gathered
through cobperation with the United
States weather bureau. Government
personnel would build, maintain and op-
erate these facilities.

Even if this elaborate outlay were
ready and waiting, you would hardly
know where to begin, so you would look
around and hire the most experienced
and capable expert in air transportation
you could find to be general manager of
your company. He would start hiring
people and making purchases right away
and that would involve opening an of-
fice and hiring a treasurer and clerical
staff to handle the business end.

The cities on the line would most
likely furnish terminal airports, with or
without adequate buildings. If the line

went outside the United States, procure- -

ment of airport facilities might even in-
volve transforming deserted islands into
modern airports. In any case, trained
airport engineers and construction engi-
neers would be needed. with draftsmen,
electricians, carpenters and a whole force
of other employees of varying skill. For
maintenance and continued develop-
ment of facilities a certain number
would be kept permanently employed.

In some of the buildings would be in-
stalled elaborate and complicated equip-
ment for servicing and maintaining a
fleet of airplanes. An expert engineer,
thoroughly familiar with such machinery
and capable of creative work in helping
to develop and improve it, would be
hired as your superintendent of main-
tenance. He would have to know aero-
nautical engineering as well as mechani-
cal engineering, and in addition would
have to be able to recognize and direct
effectively the various skills of a large
stafl of assistants.

Under him would be men almost as
thoroughly trained and experienced as
himself, including maintenance super-
visors, inspectors, foremen of engine over-
haul, plane overhaul, metal shops, and
perhaps woodworking shops. Under them
would be airplane and engine mechanics,
instrument men—if this work was not
done by airplane or engine mechanics—
welders, machinists, carpenters, wood-
workers, and various apprentice mechan-
ics and helpers. Your maintenance em-
ployees would have to be skillful, con-

(Continued from page 18)

scientious, intelligent, and absolutely de-
pendable, for on them would depend the
lives of every passenger and member of
the flight crew.

Under the maintenance department
might come also the work of operating
a laboratory for testing materials, devel-
oping new devices and technical proc-
esses, and conducting various experi-
mental projects with the aim of increas-
ing efficiency. There would also be a
certain number of persons employed as
storekeepers, clerks, and so on, in each
maintenance base.

Though the Department of Commerce
would have an extensive radio system,
the air line itself wounld have to have its
own system, and an experienced air-
communications man with execulive
ability and thorough training in radio
construction and electrical engineering,
would be employed as chief of com-
munications,

He would have to supervise the build-
ing of transmitting and receiving sta-
tions, and he able to cotperate with
manufacturing engineers in the develop-
ment of new devices. Under him would
be a staff of assistants, technicians, ra-
dio operators and maintenance men—
though most repair work would be done
by operators.

To conduct the actual business of
carrying out flight schedules, your gen-

This Waco cabin plane exemplifies the
ships flown by the private pilot.

eral manager would secure a superin-
tendent of operations. This extremely
important office would be filled by a
man of high executive ability, with a
thorough hackground of training and
experience in the operation of planes in
air transport, plus the creative capacity
to codperate effectively in the further
development and improvement of tech-
niques and equipment to advance safely
and general efliciency.

More than likely the man selected
would have had experience as an air-line
pilot and then transferred to the execu-
tive phase of operations work, He

would be completely familiar with the
business of air transport in all its as-
peets, for on him would largely fall the
duty of correlating the functions of the
rarious departments—all of which con-
tribute to the process of gettmg air-
planes with pay loads into the air and
safely back to earth at their destina-
tions,

Under the operations department
would come the dispatchers. They
would be expert meteorologists, and

would know how to use the radio tele-
phone and teletypewriter, and in general
would be experts in the business of keep-
ing track of all planes en route, giving
pilots information, advice and even or-
ders sometimes, forecasting weather, is-
suing clearances and so on.  Theirs
would be very responsible positions,

Under the operations department also
would come the pilots, whose training
we have already discussed and whose
duties are no doubt better known to
you than the duties of any other air-
line employees.

Also under the various operations ex-
ecutives would be assistant dispatchers,
clerks for keeping flight records, and
various other employees.

If you had complete airways and air-
port facilities, including maintenance
and communications departments, fully
manned by expert personnel, and if you
had a whole fleet of brand-new 200-mile-
per-hour airliners, with pilots, dispatch-
ers, operations managers, everything,
you would be ready to go—provided you
also had passengers, express, and mail
ready to go, too. And right there you
and your general manager would face a
big problem, the solution of which re-
quires some of the most capable and
best-paid workers in air transport. They
constitute the traffic department.

Your general traffic manager would
be a business man and a business get-
ter, with all the intelligence, imagina-
tion and all-around ability which that
implies. In many companies he holds
the rank of vice president and is paid
accordingly, depending on the size of
the company. The man you selected
wounld organize a highly efficient staff
of assistants, including men in charge
of mail traffic, express traflic, and pas-
senger traflic.

Employees under them would include
traffic representatives, who would pro-
mote the use of the air lines through
advertising, programs before organiza-
tions of various kinds, personal contacts,
and every other means at their disposal.
Personality and imagination of a high
order would be required. Handling the
routine work would be traffic men and

women making reservations and selling
tickets, getting passengers and cargo to
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and from the airports, handling baggage,
keeping records. and doing various other
things. Stewards and hostesses, the lat-
ter graduate nurses, who serve passen-
gers in flight, would come under the
traflic department.

This brief description of the organiza-
tion of an air line makes it all sound
much less complicated than it really is,
There are various executives who are
hard to place in any particular depart-
ment, whose duty is to correlate the
functions of the different departments.
The lines of authority do not go merely
from top to bottom in each separate di-

Goal of the army pursuit pilots, the
Boeing P-26A pursuit.

vision and come together at the top in
the high officials. They also cross over
here and there. For instance, a very
important man is the field manager, who
is often in general charge of all the ac-
tivities of his company at one airport.
Directly under him might be a field sec-
retary, landing crew. laborers and watch-
men.

At a smaller airport where there was
no large maintenance base, he might be
in direct charge of servicing and minor
repair work., He and his assistant might
also handle airport maintenance If the
line was one with infrequent schedules,
they might also have to handle dispatch-
ing and numerous other tasks. The ra-
dio man might be the assistant field
manager. Thus you see that the variety
of abilities needed for some jobs is
greater than others, and in some cases
very broad indeed. Practice is different
on different air lines and different divi-
sions of the same line, and general state-
ments are often misleading.

Also, on some lines communications
15 directly under operations, and some-
times maintenance also comes under the
operations manager. Especially is this
true of smaller lines, and there again
men of wide knowledge and experience
are required, in posts both high and low.

The big air lines are really combina-
tions of several air lines, each more or
less similar to our imaginary line and
operating as a division. Above the sev-
eral division organizations in a big sys-
tem is a general organization of execu-
tives, experts, engineers, and their as-
sistants and clerical workers.

These may include general heads of
the basic departments already described.
and also a general public relations staff
—publicity and advertising—a technical
development staff—engineers who do

general development work, arrange for
new and better airplanes, and so on—a
legal staff—lawyers who perform various
duties and in the case of lines extend-
ing into other countries, carry on neces-
sary negotiations with foreign govern-
ments—and a general financial staff—
which  handles accounting, taxation
problems, insurance. employees’ savings
plans, collections and disbursements, and
s0 on,

Thus you see that air transport is a
complex business that requires employ-
ees with many different kinds of com-
binations of training and ability. Where
and for how much money may a young
man acquire the training necessary for
a beginning in the various phases? What
kind of training should he have in or-
der to get ahead? And to what big jobs
might he hope to advance?

There are two approaches to the mat-
ter of training for jobs in air transport.
One is the narrow approach. A person
using it concentrates on learning to per-
form one specific function, such as re-
pairing engines, operating and maintain-
ing a radio, or designing and testing air-
craft, or flving airliners,

Such a specialist may get a job, but
he may hope to be promoted to cer-
tain desirable executive positions only if

he is ahle to broaden his knowledge -

through additional training. Generally
speaking, n man can advance on the
job in his own specific line, but has a
havd time getting experience in other
lines without off-the-job training,

For instance, it is expensive for the
company fo give an engine man experi-
ence in communications and other de-
partments when he has had no prepara-
tion for it. Thus an engine mechanic
might gel to be foreman of engine over-
haul, but unless he learned a good deal
more than engine work, promotion would
not be open along other lines as well.
He could never be a field manager, nor
would he be likely to advance to main-
tenance base supervisor or general su-
perintendent of maintenance.

The other approach to air-transport
work is the broad approach. Following
it, you prepare yourself thoroughly in a
number of related lines; and perhaps
take special training in one before ever
getting a job at all. Then your chances
of holding a job, once gotten, and of
advancing to any one of several high
posts would depend on your ability to
fight successfully for promotion with
other similarly well-prepared men, With-
out the preparation, you would have a
tremendous handicap to offset by extra
energy, ability and outside study. And
the task might be too much.

In the first two articles of this series
we listed the courses required of a pilot
taking additional work in air transporta-
tion or of a student taking a complete
air-line pilot and executive course at a
professional grade aeronautical school,
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Such thorough training, which includes
preparation in airplane and engine main-
tenance, communications, meteorology,
navigation, operations procedure, ele-
mentary engineering, general air-trans-
portation management and other sub-
jects, is intended to equip a man to
compete advantageously for promotions
along any one of several lines, up to
general-operations manager, or even to
general manager of the air line,

For those who do not expect to fly,
the same training, but with flying left
off, may be had at one of the profes-
sional grade aviation schools. It com-
prises from 2,500 to around 8,500 hours
of lecture, shop and laboratory instruc-
tion, depending on the school, and re-
quires two years to complete. High-
school graduation only is required for
admission. Tuition for the two years—
no living expenses included—runs from
about $1,000 to about $1.200. Or train-
ing of the same general nature, though
probably not as thorough or well or-
ganized, might be secured from a com-
bination of other aviation schools and
universities. The Bureau of Air Com-
merce will send free on request a list
of aviation schools approved by it, and
also lists of other schools and universi-
ties giving courses in aviation.

Let us suppose, then, that you had
secured wour broad preparation. With
or without flight training being included,
vou would be prepared to start in the
maintenance department as a mechanic
—or assistant mechanic—in the com-
mumnications department as an assistant
radio operator; or in the traffic depart-
ment as an assistant traffic man—though
a man intending to work in traffic does
not have to have the mechanical and
technical training.  Operations are
somewhat different. With broad prepa-
ration, including flight training—and a
transport license—you would be ready
for a job as co-pilot. And without the
flight training you might be an assistant
dispatcher.

But most of the good ground jobs in
operations, such as operations manager
and chief dispatcher, are likely to be
taken by men with air-line flying experi-
ence or with more extensive training in
meteorology and perhaps engineering.
You might get on as assistant dispatcher,
but, with preparation such as just
mentioned, it would be hard to advance
to the higher posts in operations.

Since a good many executives are
chosen from among the pilots, let us
suppose that you had included flying in
vour broad training and that you went
gunning for a co-pilot’s seat. You would
find that jobs, though not plentiful, are
increasing. In 1934 the total number
of pilots employed by United States air
lines was about 750; by the end of 1935
the number was 987, and by the middle
of 1936 it was 1,124,

You would also [ace the fact that
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the number of pilots is not increasing in
proportion to the number of passengers
carried.  This is due to faster ships in
which a pilot flies more miles in the
100 hours a month or less allowed him.
And with bigger planes fewer trips have
to be made. Those huge 40-passenger
Douglas DC-4s being built for five of
the biggest air lines won't help the pilot
employment situation any, though their
use as sleepers, carrying 20 persons in-
stead of 40, will offset the effect to
some extent.

You would be sure. however, that re-
gardless of these developments, pilots
will continue to be needed and probably
in large numbers as the industry grows.
And a good omen for the future of the
broadly trained man is Pan American’s
policy of the “multiple crew” for those
21-ton ocean flving boats, Under this
policy, every man must be able to per-
form the duties of any other member of
the crew. That means that every erew
member is a transport pilot.

But the catch. for a lot of pilots, is
that every pilot. even the lowest of the
six grades, the apprentice pilot, must be
a graduate aeronauticnl engineer, a
transport pilot, and not over 24 years
old when he is hired! Perlaps as land
planes grow larger there will be open-
ings for more than two pilots on each
ship. And all pilots may eventually be

‘required to be engineers, but that is not
vet the case on the inland lines.

Engineers. however, better
chances in competing for jobs. Depart-
ment of Commerce regulations require
only that a co-pilot, under present usual
conditions, have a transport pilot’s li-
cense,

About fifty per cent of your time as
co-pilot would be logged as solo time,
And you would normally have a chance
to build up your experience gradually to
the point where you could secure a De-
partment of Commerce “scheduled air-
transport rating.” which is required of
all pilots in command of interstate air-
line planes. The requirements are: at
least 1,200 hours of solo-flving time, in-
cluding at least 500 Lours of cross-
country flying and 75 hours of night
flying with half of it over lighted air-
ways; ability to pass tests in use of direc-
tional radio and other airway aids, in
instrument flving, and in weather analy-

< and forecasting.

have

Air-line pilots are paid different
amounts, varying with the number of
miles flown, nature of terrain, night flv-
ing time, length of service, and so on.
The average—various eslimates disagree
—for first pilots is between $540 and
5650 a month., Co-pilots average be-
tween 5200 and %250 a month.

Pan American Airways has a special
system of its own. An apprentice pilot,
though already an acronautical engimeer
and a transport pilot. is put through a
rigorous course of training, When he is,

in addition, a qualified international
traflic man, a licensed engine mechanice,
a licensed airplane mechanie, a licensed
radio operalor—second class—a licensed
radio construction engineer, a licensed
mariner, and a master seaman, he is
promoted to junior pilot. After that ke
goes on studying and getling experience,
and may become successively flight engi-
neer, first officer, captain, and finally
“master of ocean flying boats.” Cap-
tains must have at least 7.000 hours’
Lransport flying experience and masters
have to be real masters of every phase
of oeean ﬂ}‘illg.

Attractive as the pay of first pilots
is, flying jobs are not as well paid as a
few of the executive posts. What is
more. flving, though continuingly fasci-
nating to many pilots, has certain un-
attractive features about it. Pilots who
fly constantly year after year are ex-
tremely likely to develop a special kind
of mnervousness called “aeronenrosis
Captain Harry Armstrong, director of
the Army Air Corps Physiological Re-
search Laboratory, has concluded that
about fifty per cent of pilots past 40
are unfit for flying duty on account of
it. That, added to the fact that you
can fly commercially only so long as
vou can pass the rigid physical examina-
tion, means that a man ordinarvily may
not he very sure of holding a flying job
much beyond the age of 45—when men
in many occupations are enjoying their
most productive periods,

As mechanical flying aids are per-
fected and as planes grow largers the
day may come when the oldish captain
—or “master’™—of a great ship, with
eyes not as good as formerly and mus-
cular and nervous codrdination not as
perfeet, may get a big salary for exer-
cising his experience-gained judgment in
telling less experienced younger pilots
what to do.

i

The sleek Seversky, mount of the expert
pilot, affords the ultimate in per-
formance.

And the big ships, with crews organ-
ized more like those of steamships, may
not be so injurious to pilots’ nerves.
But under ordinary present conditions a
pilot must give thought to transferring
to ground work.

The normal line of promotion for a
first pilot is on up through the posts of
station manager, chief pilot, division su-
perintendent and general superintendent
of operations.  (Designations of posts
vary with different companies.) Pilots
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quitting flying from choice—or as a re-
sult of failing the fiying physical exami-
nation—often face competition of non-
fliers for executive jobs, even in the op-
erations department, though most op-
erations executives al present are former
air-line pilots,

If the pilot has had broad and thor-
ough training, he may get an executive
job in maintenance or communications
or traffic, but here he will face -much
stronger competition from non-fliers who
have had special training and experience
i those departments.

First pilots taking ground jobs also
find that the number of exccutive posts
paying more than $500 a month is ex-
tremely small. And they have no as-
surance of not having to take a con-
siderable cut in pay. Operations man-
agers are paid in the vieinity of $475 to
$5625 a month. Dispatchers and meteor-
ologists are paid up to about $275 a
month, an Air Commerce survey showed,
though chief dispatchers may be paid
more by some lines Some dispatchers,
usually assistants, get as low as $100 a
month,

Dispatching has developed recently
into a complex and highly difficult and
responsible position on lines where
schedules are frequent, and the tendency
is to shift more responsibility from the
pilot to the dispatcher. A special nine-
month course in dispatehing, including
extensive work in meteorology and
courses in air navigation communica-
tions, airplane performance apprecia-
tion, psychology and other subjects. is
now being offered by the Boeing School
of Aeronautics, which iz a division of
United Air Lines. This course is open
only to graduate aeronautical or me-
chanical engingers.

Department of Commerce regulations
do not require engineering training for
dispatchers, but do require that all dis-
patchers be approved by the Depart-
ment and have at least one year’s experi-
ence as dispatcher or assistant dis-
patcher, or have served as a first pilot.
In addition, a candidate is required to
demonstrate a thorough knowledge of
the utilization of all weather reporting
and meteorological services, regulations
governing air-line operations, nature and
peculiarities of terrain and obstructions
to flight on his division, air navigation
aids and facilities used in the aireraft
and on the ground, contents of the com-
pany’s operations manual, and qualifica-
tions and characteristics of all operating
personnel on his division,

Dispatchers who have not had piloting
experience are nevertheless in a good
position to compele with pilots for the
higher executive posts in operations and
general management, provided their
ability and general knowledge of air
transport stacks up well in comparison
with the pilots.

, We have already indicated that the
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important qualifications of traffic men
are a general knowledge of the air-trans-
portation business, plus general educa-
tion, personality, selling ability, and
aptitude for meeting the public. College
training, though not generally required,
is very valuable. A man would natu-
rally work as an assistant until he
learned the ropes. After that promotion
might be to field or ticket-office man,
to traffic representative, to distriet traf-
fic manager, to general traffic manager,
or perhaps vice president in charge of
traffic. Traffic men are paid widely
varying amounts, but to give you an
idea, a Bureau of Air Commerce sur-
vey showed the pay, not counting the
high executives, ranging from about $100
to about $200 a month.

Air-line hostesses, of which between
250 and 800 are employed, are required
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to be graduate nurses by most lines.
They are paid varying salaries in the
vicinity of $120 to $150 a month, Stew-
ards are used by Pan American Airways
and about 40 were on the pay roll last
yvear. With the coming of the super-
liners, with bars, more elaborate food-
serving facilities, berths, and so on,
hostesses and stewards may be hired in
greater numbers,

Fortunately for young men who do
not have the money to take the rather
expensive broad courses we have de-
seribed, training which will fit them to
take jobs in the maintenance and com-
munications departments may be had
free—and with living expenses and pay
thrown in—by a limited number in the
army and navy schools.

Next month and the month after that
we will tell you about mechanieal, radio,
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photographic, and engineering training
of various kinds available in military
and civilian schools, and also about jobs
for which such training is required in
air transport, the services, manufactur-
ing, and private operations. Some of
the biggest jobs are in these fields, and
prospects for the future are brighter
than ever before. The news from the
factories is especially good just now.

Floor space is being doubled and trip-
led. More jobs for workers and engi-
neers with certain qualifications are open
than there are men to fill them. And
with sales of private planes mounting,
and with the “fliyvver” plane on a mass-
production basis supposedly just around
the corner, many authorities believe the
present rapid expansion is just the be-
ginning.

(10 BE CONTINUED.)

Kelvin turns a white face and grins a
sickly grin.

“I just remembered,” he says weakly,
“being told it is sometimes hard to judge
vour height over water.”

“Yeah?” I say. “Then this must have
been one of the times.”

Anyway, the plane is still intact, so
we pull off our outer clothes and spread
them on the wings to dry.

“Let’s swim,” suggests Kelvin.

We dive from the pontoons, race, sub-
merge, practice different strokes and
have a fine time. It is a new sensation
for me to be so far out in the water,
with the shore only a dim line in the
distance. Querying Kelvin I find that
he has the same feeling, being, like my-
self, only a fair swimmer.

Traveling some distance away from
the plane we tread water for a few min-
utes.

“Just think,” Kelvin says, “if the ship
wasn’t there our lives wouldn’t be worth
a nickel.”

I start to say something and nearly
swallow my tongue in alarm. A breeze
has come up. The seaplane is swinging
around, drifting away!

“After it!” I holler to Kelvin and we
foam in pursuit. Our progress seems
slow. The breeze is stronger. Tt is
sailing the plane away at a faster rate—
faster than we can swim!

Treading water again we look in con-
sternation at each other and at our sur-
roundings. Boy—what a chill strikes
me. We are alone in a vasl expanse of
water, above the water now, but before
long—will we be beneath the surface?

“Look!”” Kelvin yells. “The ship’s
coming back.”

It’s true. The wind has veered. The
seaplane is drifting back in our general
direction.

Strengthened by new hope, we swim

"DEAR HARRY"—

(Contimeed from page 26)

at top speed. Both of us are tiring
fast, but those precious pontoons are
coming nearer when—the wind changes
again and the plane sails away.

“I'm done,” Kelvin gasps. “I can
keep myself up but that’s all.”
I am not entirely exhausted. Alter-

nately watching Kelvin and the ship, T
wait for another change in the wind—
if there shall be another.

There is.

Swimming slowly, conserving my
strength I strike out for the point where
my deductions say the seaplane will
PiLss, .

At first it seems that we will meet.
Then I see that it will not be so. The
ship will drift by me at a distance of
twenty-five—no—fifty feet. Breaking
into a sprint that must be my last T
make all possible speed.

The splash of water, the gasping of
my breath are the only sounds.

The plane is drifting by me, separated
by a good thirty feet of water! Fairly
throwing myself forward I force my
arms and legs into rapid action. I am
gaining. My hand touches a pontoon,
slides off the smooth surface.

Now or never!

I fling out both hands at a strut—
grasp it—pull myself over the pontoon.

For the next two minutes I just lay
there while the blood pounds in my ears
and my exhausted muscles slowly regain
strength.

Then I think of Kelvin.

His head is still above the water, but
he does not answer my wave,

Into the cockpit. The starter whirs.
The motor fires. The ship taxis to Kel-
vin's side. I drag him, half conscious,
onto the pontoons and he passes out
completely.

Has he swallowed any water? He
must be taken to land at once. After a

resting spell I am able to boost him into
the front cockpit.

His left arm falls lifelessly onto the
throttle lever—and moves it ahead!

The motor thunders out. The pro-
peller blast tears at me. I reach fran-
tically for the throttle lever. Kelvin's
arm covers it. I lean over him. A jerk
of the ship, my foot slips and I fall into
the water.

Never did I move so fast before.
Even while falling I thrust out my arms
and catch a strut fitting.

The seaplane is taxiing fast, towing me
through the water. By the time I have
climbed back on the pontoons the speed
is greater still. As I grip the cockpit
edge to vault inside, the pontoons leave
the surface of the lake.

The plane is flying—with no one at
the controls!

Instinctively, I grab the stick—bring
up a sagging wing just in time. The
ship is roaring away with a wide-open
motor.

I dare not try to get in the cockpit.
In the seconds required the seaplane
might plunge into the lake. I hang to
the side of the fuselage, eyes almost
blinded by the terrific force of the pro-
peller wash, but managing to keep the
wings level.

At least T can retard the throttle,
That done, the plane slackens speed.
Cautiously, I let it lose height and then
close the throttle entirely. The pon-
toons strike heavily, submerge, come
up again and ride over the water with
decreasing speed.

Into the cockpit I go.

Arrived back at our starting place 1
taxi up near Martin's landing and cut
the motor, As I stand up in my cock-
pit Kelvin stands up in his. The cool
breeze from the prop has brought him to.

“What happened?” he asked.
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Diseovering that my knees are weak I
tell him sitting down.

But that very afternoon Kelvin proves
he has a short memory.

At the time I have not yet recovered
from the effects of the seaplane episode.
Goose flesh is still standing out on me
and every now and then when the mem-
ory of that last desperate lunge for the
pontoons comes back I shiver mightily.

Therefore, when Kelvin's father makes
a surprise visit to the field and Kelvin
takes up a ship to show him how he ean
fly I expect to see some moderation ob-
served. This in consideration of the
fact that the gentleman in question went
through experiences as harrowing as my
own,

At first it seems that I am correct.
Kelvin performs loops, barrel rolls and
climbing turns at a safe altitude. Then
he gets a little reckless, power diving
and pulling up a few feet above the
spot where his father is standing.

Then he gets real reckless,

Down he comes amoaniug, flips over
on his back and nearly crashes a hangar.
Up again in a steep climb and into a
tight spin. The plane winds around
slowly, dropping fast. My heart is in
my mouth. Will he never get out of
the spin?

He does—three hundred feet from the
ground.

Up to one thousand feet. He dives
vertically, roars across the field at an
altitude of ten fect and—he does it!—
flies between two hangars with inches
to spare on either side.

Down again at full throttle. He
snaps into a vertical bank, roars away.
The ship staggers—recovers, continues
on, trailing a broken telephone wire from
its wheels!

Norwood is jumping into his plane,
warming the motor, I know why., He
intends to go up and order Kelvin to
land.

But Norwood never takes off,

Kelvin comes streaking for the field
in a long, slanting dive. Instinctively, T
realize what he is going to attempt. He
will try to roll his wheels on the field
while flying at full speed.

On he comes like a comet. His wheels
are dropping, dropping, dropping., They
touch the runway. The ship rolls a
hundred feet. Kelvin triumphantly lifts
it into the air again. He turns his head,
waves to his father—turns back and
finds the concrete office building staring
him in the face!

Back with the stick. He tries to es-

1
cape with a The plane rises
sharply:

Crash!

The landing gear strikes the edge of
the roof. The plane seems to pause in
full flight—turns over and hurtles to
the ground on the other side of the
building,

I lead the race to the wreckage and
help to extricate Kelvin's seemingly life-
less form.

And to-day I am sitling in Kelvin's
hospital room, where he is confined with
numberless fractures, when in walks his
father.

For a moment Kelvin, Sr., remains
silent, chewing on a cigar. Then he
takes the cigar out of his mouth and
speaks just fourteen words.

“Son,” he says, “I'm going to termi-
nate your flying career before your fly-
ing career terminates you.”

And shortly after Kelvin departs for
heme on a stretcher, never to return.

All of which leaves me with an iron-
clad resolve. It is that when, and if,
my dad ever visits Skyways Air School
I will not show him how I can roll my
wheels on the field while flying at full
speed.

Zoom.

Yours as ever,
STEVE.

FLIGHT-TESTING GAS MODELS

The best method is to get your model
to perform with the minimum of angu-
lar settings. I have used successfully
the following adjustments in some of
my models: stabilizer set at zero angle
of incidence, the wing at approximately
1 degree positive, and the rudder ad-
justed to turn the model with torque.
Incidence can always be added if the
ship does mot have a good climb, but
excessive incidence cannot be removed
once the ship is diving for the ground
after a severe stall resulting from the in-
duced, steep climb.

The wings should have ample dihedral
to overcome any unstable properties that
may exist in the design. It has been
found that a medel with ample dihedral
proves to be simple to adjust and fly,
while the flight characteristics are never
in the least impaired. My designs have
often had as much as 15 inches diliedral,
and when replaced with a wing of mod-
erate dihedral, no change in perform-
ance was noticeable. In fact, the ship
with the high dihedral flew more stead-
ily on windy days and was a better all-
around performer in all kinds of weather.
In order that the tail and wing be kept
in their respective positions, make sure
that they are mounted rigidly,

The landing gear must be placed well
ahead of the C. G., because the landing
characteristics of models are different
than those that exist in large airplanes.

(Continued from page 41)

The model has no pilot to flatten it out
when coming in for a landing. The tail
is lowered on the real plane, so that it
actually stalls in for a landing.

After your model has been completed
you should not be overanxious to fly it.
You should go over the entire ship, fa-
miliarizing yvourself with the adjust-
ments, paying- particular attention to
any warped surface in wing surfaces or
stabilizer. If such is the case, do not
let it worry you too much, but sit down
and caleulate how you are going to com-
pensate for the situation. A little warp
in the wing ean actually benefit the
flight of the ship, if you know how to
control it,

The first good weather that you get,
take the model out, above all things,
not getting excited. Take your time in
checking the assembly. Prior to the
initial test flight leave the stabilizer, for
the moment. at zero angle of incidence.
Disregard the setting of the wing and
motor, temporarily adjusting both at
heavy negative incidence. Station a
friend, preferably one who knows some-
thing of gas madels, about 50 feet in
front of the model and another helper
in back of you. Their job is to observe
the actions of the model as it scoots
along,

The negative settings of the wing and
motor will prevent the model from get-
ting oftf the ground. Your job is to run

alongside the ship as a safety precau-
tion. If, after a few of these tests the
ship taxis well, without erratic actions,
gradually remove the negative incidence
from the wing until the ship is making
short hops off the ground.

After both the wing and motor have
been brought to their correct setting,
prepare the ship for a short test flight,
with approximately 45 seconds gas.
This allowance should enable your model
to gain sufficient altitude for a safe re-
covery, should anything go wrong, If
the model has been properly adjusted
and balanced, it should turn with torque.
A little rudder may be applied to make
the circle smaller, so that when the
power cuts out the ship will continue its
cireling flight. Visualization will make
this clear.

The power given the model must be
as little as possible during test flights.
Never use all the power available, be-
cause that is a poor way to gain effi-
ciency. Try to get as much performance
from as little power as possible. When
you have succeeded, your full-power
flights will show a very decided gain
over the low-powered flights, the model
having been preserved by using the out-
lined testing steps,

Always make sure that the model can
gain plenty of altitude before the engine
cuts out. This will give it time to re-
cover to a normal flight position; also,
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ample time will be allowed to study the
flicht characteristics of the plane. They
should be marked down and used for
future reference. Things that should be
observed are: climb, turn with power,
normal flight resumption after power
has cut out, stability with and without
power, glide and landing.

You should then check up with cal-
culated performance figures and see how
close they mateh actual flight figures.
If the model has been carefully built,
both sets of figures should check rea-
sonably close.

The 1936 Texaco Contest Winner was
handled in exactly the same manner
here deseribed, having never been flown
before the day it won the champion-
ship, Of course, it would have been bet-
ter to have tested the ship beforehand,
but due to adverse weather conditions
such was not possible.

T T T ¢

This was the second National Contest
that the writer was attending without
having opportunity to test-flight the ship
before the day of the contest. The first
time was at St. Louis, in 1985, where the
model was lost on its first official flight,
after being kept in sight for 17 minutes.
That flight taught a good lesson which
will never be forgotten. When sufficient
fuel for about 10 or more minutes of
power is allowed, it is foolish to give the
model all the power it has. This power
will more than likely climb the ship sky
high and out of sight in a few minutes.
Depending on the fuel allowance, your
model may have plenty of time to find
a thermal, so adjust it to fly in a lazy,
climbing circle. When it does hit a
riser it will flow right in with it.

When T arrived at the field for the
1936 Nationals, the conditions for a
successful meet were perfect. There was
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ample time to get my ship tested, so
that it was about 8 o'clock before I de-
cided to make test flights. Everything
worked out as planned, and with about
45 seconds gasoline allowance, the model
gracefully took to the air,

The climb was tremendous, for the
little power that was on, the motor cut-
ting out during the steepest part. I
could tell you that this period was the
hardest, but the load was quickly re-
moved when the model leveled out
slowly and even seemed to gain more
altitude. The landing was as satisfac-
tory as the flisht had been, since it
seemed that some one was actually at
the controls, delicately bringing it in for
a 3-point.

This test flisht was more consolation
than winning the Texaco Trophy, since,
as I have explained, success hinges on
the “testing procedure.

STOUT TROPHY WINNER

PROPELLER

The 18-inch propeller, with its ample
blade area, is a major item in the ship's
performance. Any extra care given to
the carving of the propeller will pay high
dividends in better flights. The propel-
ler block is shaped as indicated in the
drawing. 14” camber is put into the
rear face of the blades. The blades are
cut to correct thickness and correct cam-
ber before rounding the ends. The full-
size blade shape should be used to get
the correct propeller shape. The tem-
plate should be placed on the blade so
that the leading edge of the propeller at
the center is straight. That is, the front
of the hub of the propeller should not
be cut away. All excess wood should be
cut away from the rear of the hub.

The propeller is highly polished so it
will glint in the sun. Polish it with a
fine grade of sandpaper and apply 4
coats of liquid wood polish. This polish
can be made from 1 part banana oil, 1
part cement, and /., part castor oil.
The castor oil is added to prevent the
wood from becoming brittle. After the
last coat is dry to the touch, rub vigor-
ously with a soft cloth. And at this
point Leshner very amusingly added
that, despite his forethought in making
a shiny propeller, it never had a chance
to glitter in the sunlight. The sun
ducked behind a cloud and never once
showed itself during his 36-minute win-
ning flight.

FLYING

The model was adjusted to turn
against the torque, The ship took off
at a low angle of attack and gained
altitude in about 200-foot circles. The
glide was a tight circle—about 80-foot
diameter. The sinking speed was re-
markably low—a characteristic which

(Continued from page 46)

substantiated Leshner’s choice of air-
foils, g
The motor was wound outside the
fuselage and then pulled through with
4 winding hook and attached to the pro-
peller shaft and the rear hook. On the
winning flight 650 turns were stored in
the motor. And this is by no means
the maximum number of turns. The

power of the 22 strands of 4" brown .

rubber was so great that Ervin wasn't
able to pack in any more turns with
the small winder that he happened to be
using at the time.

STOUT OUTDOOR TROPHY
WINNERS

1930 Joseph H. Ehrhardt
# No weight rule
1931 Emanuel Feinberg
29m 30s No weight rule
1932 James F. Parham

4m 57s I oz. per 50 sqg. in.

1933 Maxwell B. Bassett
22m 22.5sT 1 oz. per 50 sq. in.

1934 James B, Cahill

4m 28.4s 1 oz. per 50 sq. in.
1935 Kenneth E. Ernst

20m 5s 1 oz. per 50 sq. in.
1936 Ervin Leshner :

36m 1s 1 oz, per 50 sq. 1n.

The trophy was the gift of
William B. Stout, airplane and
motor-car designer. Stout was
one of the country’s early mod-
elers and is still an enthusiastic
follower of all modeling activi-
ties. Fuselage models are eligi-
ble for the annual contest, which
is held under National Aeronau-
tic Association rules and sanc-
tion. Stout is also the donor of
a trophy for indoor stick models,
which was put into competition
about the same time as the out-
door trophy, and, like the out-
door trophy, has become sym-
bolic of the best in modeling.

*Duration unknown
TGas model

" per 100 square inches.

On previous test flights, with 300
turns hand-wound in the motor, the
model made 5 consecutive flights of ex-
actly 8 minutes. The flights were made
in still air about 7 p. m. On these flights
the propeller turned about 1 minute and
5 seconds.

FOR A CHANGE IN WEIGHT RULES

We've asked Ervin to tell us what
changes he’d make in the model to
adapt it to the new weight rules which
more than likely will govern this sum-
mer’s flying. He based these suggested
changes on the assumption that the
weight rule will be changed to 3 ounces
That means a
50-per-cent inerease in weight for the
same area. Thus, with this ship of 208
square inches, the minimum weight
would be raised from 4.16 ounces to
6,24 ounces. Since this model weighs
427 ounces, the increase would be
slightly less than 2 ounces. This could
be taken up with an increased length of
motor, using a slack-rubber device to
prevent the extra rubber from shifting
back and forth in the fuselage and un-
balancing the model in the glide.

To make better use of this increase in
power a slightly larger propeller could
be used, The fuselage of the model is
strong enough to take the extra power
and no changes in the structure would
be necessary, other than a slightly larger
rudder. Leshner has noted a slight ten-
dency of the model to spin because of
the weight of the rubber in the rear of
the fuselage. This condition might be-
come serious with a heavier motor. So
to avoid this entirely, Leshner suggested
that part of the 2-ounce increase in
weight be used to increase the area of
the rudder about 5 square inches.
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Table of Weights

BOSElaBe - .o iion 1.00 ounces
BT e e s 80
e 32
Propeller and plugs. . . .. it
Rubber-o. <0 a0 o 1.50

Bataleo. ol s +.27 ounce

MATERIALS
Fuselage

6 pes. Lex1ex86” hard balsa for lon-

gerons and braces,

3 pes Tax1ex24” for fuselage braces.

1 pe. 2ux134x8” for wheels, plugs, ete.

2 pes. bamboo 1exT4x9” for landing-
gear struts.

Short length of 045 wire for axles
and %" wire for shaft and rear hook.

1 sheet writing paper for landing-gear
sockets,

Wing
2 pes. Vaxlex24” medium halsa
leading edge.
2 pes. 4/30x7/ 1y x24 for trailing edge.
4 pes, Fhxlex” for cap strips of
spars,

for

2 pes. g5xY6x24” medium balsa for
spars.

2 pes. {5x73x24"” for rear spars.

1 pe. sheet balsa #5x2x12” for cover-
ing of center section,

The Stout Trophy, which is held
this year by Ervin Leshner.
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4 pes. 35x2Ex24” for ribs,
Bamboo for tips,
Elevator
1 pe. "/;,\"’/ X247 for leading edge.
1 pe. 5 \,.\9 47 for spar.
Tpe: “ for front spar,
TEpost ‘/,.\’1 for trailing edge.

2 pes. ——\1u\01’ for ribs.
Small length of 085 wire for tail
hooks: bamboo for tips,

Rudder

<yxlaxt” for leading edge.
Sexd/xT” for trailing edse.
1 1 = 8
1 pelaxioxT?” for tab.

2 pes- pN ,qxfi" for cross braces.

1 pe. fexiiaxi” for cross brace.

Bamboo for tips; soft iron wire
tab hinge,

1 pe.
1 pe.

for

Extra ltems

1 propeller block, medium hard, 1%ox
TR,

1 ball-bearing washer.

Short length of 085 for free-wheeling
spring.

70 feet of 15" flat, brown rubber.

Cement, banana oil, tissue, dope and
castor oil, for making wood polish,

TRICK PHOTOCRAPHY

more carefully the better. Ink in any
tiny white strips or white outline that
are left around the figure with black
ink. This tends to make the figure
stand out.

Next set up a stage of white card-

board, using two cards, one for the floor
and one for the background. Tf you
wish to be more elaborate, you may
draw a background similar to the one
shown in the accompanying completed
photograph.  This will' add depth to
yvour picture. A good effect will he ob-
tained without it, however.

Unless you have posed your picture
carefully, it may be difficult to make
both feet on your figure touch the floor,
This difficulty can be remedied by bend-
ing the lower foot slightly, allowing the
other to contact the floor surface. If

necessary, the feet may be hidden be-
hind a wheel. Naturally. the figure must

stand up straight and must lean slightly
against the plane at some point of sup-
port.

The lighting of the scene requires two
light bulbs of one hundred watts each.

(Continued from page 36)

One must be placed to the left of the
scene, and one directly alongside the
camera. Care must be taken that neither
of the lights shines on the glossy fin-
ished surface of the image,

Using a piece of sround glass. focus
the model into view by moving the hel-
lows of the camera in the usual man-
ner.  When your figure is in perfect
focus, you have the point for hest re-
sults.  Then simply close down the
opening of the lens to its smallest di-
ameter, say F.82. This gives the focus
point a greater field of sharpness. cov-
ering from one end of the scene to the
other with a erisp. sharp outline.

However, with this small opening. you
must expose the film for fifteen seconds
—or more.  With Panchromatic film,
the exposure can be reduced t6 ten sec-
onds, this being a faster film under arti-
ficial light,

After you've finished ];].:(mrr every-
thing, an operation that requires only a
few minutes providing that you have
constructed the necessary equipment, be
sure that the shutter is closed. Then,

after placing the film in its compart-
ment, slide the compartment onto the
oblong projection you've built to accom-
modate it, and wind the film to the first
number.  Cover the whole camera with
a black cloth hefore placing the film, so
that no light streaks are shooting
through. Then turn out the lights, which
should be controlled from one switeh,
open the shutter, turn on the lights for
the correct exposure, mov ing nothing,
then turn them out again. This done,
the shutter is again closed. You then
liave a picture of yourself standing next
to your model,

Be sure to remove the film compart-
ment from the back of the hox in dark-
ness, and place it in a lightproof box
somewhere at hand. Working in this
manner, yvou can shoot the entire roll
on all sorts of close-ups. This method
works out as well for ship builders and
other models in which you can place
vour own figure. The results are more
than worth the trouble. And the tech-
nique may be adapted to make many
types of unusual pictures.

WITH WHEELS OR PONTOONS

Complete the frames hefore removing,
Cement the #1414 music-wire prongs to
the wing spars and, when dry, push the
plain ribs (C. S, ribs) on the prongs of
each wing up to and flush with the first
ribs. Now attach the wing frames in
position against the former extensions,
forming the center section,

{ Continued Jrom page 48)

Is is hest to block the fuselage up in
neutral attitude (level). then pin and
block the wing frames in plage. Slip
947 lengths of %" alum. tube on the
prongs and then cement the tubes and
the plain ribs to the former extensions,
While the blocks and pins are still in
place, make ihe struts and the #8 mu-

sic-wire clasp fittings as shown in de-
tail, and cement them to wings and
fuselage as indicated. The dihedral an-
gle should be approximately 27,
Assemble two halves of the stabilizer
and cement them to the detachable
fuselage end. An auxiliary spar slot is
provided in case you prefer to build the



94

stabilizer as a unit, which is better., As-
semble the fin-rudder frame and cement
it on in neutral position. The ;x14”
tail-surface ribs must be sanded to
streamline before covering.

FINISHING THE MODEL

Dismantle the blocked-up frames and
cement 7 %7 bamboo fairing strips to
the top of the fuselage, as shown in the
drawing. Cover the fuselage frame and
fin-rudder frame with red tissue, includ-
ing the balsa-covered portions. The
pants and landing-gear struts are cov-
ered with red tissue, also. The wing and
stabilizer frames look well when cov-
ered with orange tissue.

After the model is completely cov-
ered, attach the tail-surface bracing and
spray the tissue with a fine mist of wa-
ter. This tightens the tissue when dry.
Now brush the whole model with two
coats of thin model dope or good hanana
liquid. It is best to have the wings
mounted on the fuselage while doping.
Now is the time to add all the detail,
such as the windshield, the -head-rest
fairings, radiator, lights, license num-
bers, ele.

PROPELLER AND POWER
Carve the propeller according to the
pattern on Sheet 4. This is an unusu-
ally wide design, but provides for longer
flights. Sand and dope the blades to a
high polish. Attach the propeller to the

The real Arrow isdisﬁnguished for its
pleasing lines.

in detail, or one of your own design.
Three loops of 14” flat rubber is enough
power for the model as a land plane
and should be enough for the model as a
seaplane. The original model weighs
1.5 oz as a land plane and 1.6 oz. as a
seaplane. No change in power was
needed when the original model was
changed to a seaplane.

FLOATS

The float design is very simple and
light, but important. Note the “hook”
forward of the step and the bottom an-
gles of the hull, fore and aft of the step,
also the wide prow that minmizes dig-
ging in the water on steep landings. To
preserve the important shape, cover the
portion of the bottom forward of the
step with 1/, sheet balsa. After both
frames are made thus far, cover them
completely with red tissue, shrink them
with water and, when dry, apply a coat
of model dope and then a coat of clear
or red lacquer to waterproof them. Ce-

AIR TRAILS

between the float centers and add the
necessary wire parts to make them at-
tachable to the model. The tops of the
floats should be parallel with the top
lengeron of the fuselage when attached.

FLYING THE MODEL

Balance the model longitudinally one
third back from the leading edges of the
wings. Glide the model into tall grass
until the resulting adjustments are satis-
factory, then make full-power take-off,
tests in a field free of obstructions. After
the land-plane version performs well, at-
tach the floats and check the halance
again, If the balance is the same, the
model is ready for the initial water take-

off. Do 'not get discouraged by the
many duckings that will occur. The

thrill of many }mpp) take-offs and land-
ings on water is well worth the trouble.

MATERIAL LIST
1 9/ sx2x2 nose blocle 3" 8/,," alum, tube
1 l\2~{2” prophlock 6”4 " & i
4 ax%46x2" pant blocks -
2 Vixlx1" wheel blocks

1x 3" sheet celluloid

1 sheet red tissue

1 “orange ™

1 0z cement

1 oz, clear dope

2 dm. clear lacquer

6" soft hinge wire

12" 414 music wire

12 1 i

12" bl i s
e

1 1/;,x2x18" sheet
41/ x2x18" ¢

1 1/ qx2x187

1 4x2x4” I

12 ' sq. x 18"

12 Trxlgx18"
23 /a5 5q. 3 181 6"

1 V” sq. x 18"

2 yx8/,4x18" 81/ 0y s, x 107

nose block; fit the free wheeling, shown ment 147 sq. x 6” streamlined spacers 2 fox}gx18" bamhoo
{Continued from page 56)
portant, as long as they are uniformly shrink it so tightly that it must be se- "MATERIALS

tapered, The propeller is shaped, using
the blade pattern as a guide.

COVERING

This operation should cause no trou-
ble if you follow a few simple directions.
Cut four pieces of tissue each half the
size of the wing. The grain of the tis-
sue should run lengthwise. Next, iron
all the wrinkles out of the tissue. Pre-
pare the wing for the tissue by coating
liberally with banana oil. Allow Lthis
coat to dry completely before attaching
the tissue. Now give the wing another
coat of banana oil. First attach the tis-
sue to the center rib and the end rib,
carefully smoothing out the wrinkles.
Now attach the tissue to the leading and
trailing edges, painting banana oil over
the top of the tissue and rubbing it
through with your finger tips.
not be necessary to attach the tissue to
the tops of the ribs. But it will be neces-
sary to attach it to the bottom of each
rib to maintain the shape of the wing.

If you're still inexpert at attaching
tissue with banana oil, we'd suggest us-
ing a few drops of cement at the more
difficult parts. such as the bamboo wing
tips. Spraying the tissue with water will

It will,

curely attached. A coat of dope should
be given after the water spraying has
completely dried. If necessary, banana
oil can be used, But it would be ad-
visable to thin it a trifle with acetone—
which is available at most drug stores.

ASSEMBLY

The wing and elevator are attached,
using 2 rubber bands for each, The ele-
vator is mounted on the incidence
blocks, while the wing is mounted flat
atop the fuselage. 8 to 10 strands of
1/ pubber are necessary, depending on
the weight of the model and the skill
you've displayed in building the model.
The formula for determining the amount
of rubber for a pusher is to add addi-
tional strands until the model climbs
steeply. A steep-climbing spiral is an
important part of the single-pusher de-
sign.

Weights
Wing 43 ounce
TR G e G oL 23
Rubbet- e 2 e nmnmismied G5 =
Propeller and frame.... 94

L2895 ounces

Potal R, T F..0

Wing
2 spars YaxVax3014"
1 leading edge 15xVsx26”
1 trailing edge #/4,x%4x26"
¢ pes. rib material 1/,,\1{;\01”
B.:mbou for tips

Elevator
2 spars 3/50x3/4ox16"
1 leading edge #/40x%/ 4, x1255"
1 trailing edge®/q,x14x121/4"
3 pes. rib material 1/g0x%56x12"
Bamboo for tips

Frame
2 pes. 3/14xPx2814"
I 16X78
1 pe. SaxIxe”
Heavy wire for strengtheners
Scrap of 94”7 balsa for incidence’
P

blocks

Propeller and Extras
I block 1x11/,,x1114"
Medium wire for shaft and rear hook
20 feet of 14" flat rubber
Several washers
1 large sheet of tissue
Cement, banana oil, and dope,

—G. 8. L.

5 ft. 14" flat rubber .
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SPRING FEVER

(Continued fram page 40)

was coming in for a landing in left field.
It was discouraging to lose the rudder
of a new contest model, but the slight
amount of damage was comforting, con-
sidering what the fast-moving baseball
might have done to the fuselage or the
wing,

But it took a fast-moving twin
pusher to repay the insult which base-
ball had given modeling, The pusher
was launched from the other end of
the ball park, but it made a bee line for
the second baseman. Relentlessly it
hore down on its victim. The model
was badly adjusted, and the extra power

was all converted into speed rather than
altitude.

For no reason at all, the second base-
man turned around a few moments be-
fore the twin pusher reached him. His
reaction was fast enough to pull his
head to one side and allow the maodel to
fly harmlessly past him. Tt was close,
but the second baseman suffered noth-
ing more serious than upset nerves.

Once in a while spring weather will
I rememher one time
when I was disappointed. Tt was dur-
ing Easter vacation. We had primed

let you down,

95

our models, intending to put in a few
days of flying, taking advantage of our
short freedom from home-work worries.
Beginning the first day of vacation, the
wind blew in galelike fashion and con-
tinued to do so for four days. Finally
the air became calm, but only after we
were again back in school, faced with
the rather dismal outlook of more home
work,

But, considering its pood and bad
points, spring weather still wins the ver-
dict. Frozen fingers and numbed toes
are not to be experienced during the
next six months. We have a half year
of good model weather ahead of us, not
to mention a full list of contests. No
wonder we are r'arin’ to go.

EARLY AND STRANGE CONCEPTIONS OF FLICHT

Between the years 1631-1687 the
Jesuit, Francesco Lana. described a
boat-shaped aerial car which, in a great
many of its details, was similar to the
flying chariot of Kikung. Contempo-
rary with the ancient Chinese was
Archytas, a Greek who lived about 428-
346 B. C. He was a philosopher, mathe-
matician, statesman, and soldier, and
published numerous works, He was a
skilled, practical mechanic and con-
structed of wood what was known as a
*flying dove.”

The description of his craft is very
unsatisfactory. However, it is described
as a wooden figure balanced by a weight
suspended from a pulley and set in mo-
tion by a current of air hidden in its
interior. Investigators are inclined to
believe that this was the anticipation of
the hot-air balloon or glider, as it is as-
sumed from the record that it could fly
but not rise again after falling.

~ In the old Arabic history it is noted
that about the year 875 A. D., an
Arabic mechanician of Spain, Abu’l
Qdsim Abbds Tbhn Firnds, devised a
mechanism to make his body rise into

( Continued from page 34)

the air, It is said that he made a pair
of wings, clothed himself with feathers,
and flew some distance through the air.
Apparently he had worked out the the-
ory of flight, but not of landing, as he
was injured in decent, Later in the
same era Manuel Comnenus, a Saracen,
demonstrated his skill before the Sultan
of the Seljuks,

Comnenus climbed a high tower where
horse races were heing held with the
avowed intention of flying across the
race course. He used what was appar-
ently, from its deseription, a clumsy but
basically sound ereation. The wing
strueture was ol wilow wood laid over
a framework, the enlire wing covered
loosely with white cloth. It is recorded
that he “soared like a bird” and seemed
to fly in the air—a glider in effect,

Centuries later, Oliver of Malmesbury,
an English astrologer and mechanician,
who lived in the eleventh century, is
recorded by Milton. in his “History of
Britain” (1670), as having fitted wings
to his arms and legs and having at-
tempted to fly from a tower with the
aid of the wind. He fell, broke hoth

legs and attributed his failure to the
lack of a tail.

Roger Bacon, the Franciscan monk,
a great scholar and philosopher, points
out between 1214-94 that:

Likewise flying machines can be
made in such a way that a man is
seated in the midst of the machine,
revolving some sort of device by
means of which wings artificially
composed may beat the air after the
fashion of a flying bird.

In the past score of years many argu-
ments have arisen as to who perfected
the flying machine, and it is still con-
troversial. However, in view of the re-
search and findings of noted professors,
curators, and investigators, it must be
accepted that, in the prehistory of avia-
tion, credit must be given where credit
is due. It is a foregone conclusion that
air craft was conceived and conceded
practical a thousand and more years be-
fore the airplane and balloon were ac-
cepted as a possibility by our more mod-
ern sciences.

THE AUTOMOBILE ENCINE TAKES THE AIR

90-95 m.p.h. while the same number of
revs drives the Ford car at a speed of
only 59. The consumption is the same
in either case—ahout 17 miles to the
gallon. Standard 70 octane automobile
gasoline is used, with a resulting saving
in fuel hills. The ail consumption aver-
ages 2 pallons every 25 hours. This en-
gine has proven extremely rugged and
dependable and has been flown aver
30,000 miles withont even cleaning the
spark plugs.

The Arrow Sport is a low-wing mono-
plane of conventional design. The large-
area wing is of woaden construction,
fabric-covered, and is braced by inverted
V-type compression struts running to the

(Contimeed from page 33)

upper longerons of the fuselage. The
ailerons are weight-balanced and are gen-
erous in area. The fuselage consists of
a steel-tube structure faired to an oval
shape and covered with fabric.

Some pilots have found the cockpit a
trifle narrow, but the side-by-side seat is
otherwise very comfortable. Tipping the
back of the seat forward reveals a can-
vas bag holding 28 pounds of lugpage.
A Jarge, well-designed windshield obvi-
ates the necessity of gogsles. Double
wheel controls are provided, either of
which can be quickly disconnected, The
rudder pedals are conveniently placed
and are fitted with heel brakes,

Standard equipment for the instru-

ment board includes an air-speed indi-
cator, altimeter, water temperature and
oil pressure gauges, gas gauge, ammeter,
switch, ete. A husky aircraft throttle
occupies the center of the board. Addi-
tional equipment available includes
brakes and tail wheel, electric starter,
navigation lights and a cabin inclosure.
The ship is inherently stable and will
take off and land “hands-off.” The nor-
mal take-off run is 300 feet and the ship
comes to a stop after rolling 200 feet.
The original model was equipped with
flaps. These were eliminated, however,
when it was discovered that the prop,
turning at 200-250 r.pam., acted as an
effective air brake. The explanation of
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this apparent paradox is that the plane
is gliding faster than the prop pulls, so
that instead of being a source of power,
the prop disk becomes a circular braking
surface. Anyway—they say it works!
The Arrow Aircraft Corp. has worked
more than three years developing this
plane. They have turned out a good-
looking, comfortable ship which is easy
to fly and cheap to run. Ordinary re-
pairs ought to be a cinch for the average
voung man with a knowledge of Ford
cars, and the V-8 motor has a longer life
than most aero engines. On the other
hand, the Arrow is a comparatively big
bus, with 82 horses and a gross weight
of 1,675 pounds. Though she carries a
bit more luggage, the excess weight of
the power plane keeps her performance
down in the class of light planes, de-
veloping half her horse power. The
initial price ($1,500.00) is about the
same as most of the lighter ships, but the
upkeep cost is claimed to be lower.
Which is the better bargain? You'll have
to figure that out for yourself. All 1
know is that the Arrow Sport V-8 looks
like another hig step in the direction of
a safe, cheap airplane for you and me

AIR TRAILS

\RAD!A TOR

WIRES

UNDERSLUNG

WHEEL-BRAKE

SHOCH-CORD
SPRING/NG
%L T:eshgck-
- absorb-

ing land-
ing gear,
though
simple, is
practical
in design
and
sturdy in
opera-
tion.

and the little guy in the house down the

street.
Spﬂll A R . .
enobhis o
Height S satIDan;
ATERY s s s ar e 180T
Wing loading . 9.3 Ibs. per ft.
Power loading 20.4 lbs. per h.p.
Gross Weight . . 1.675 1bs.

86 ft., 9in.
a1 ft., 4 in.

. 112 m.p.h.
]i)l)l.m.[).h.

; . 85 m.p.h.
. 800 ft. per min.
. 12,000 ft.

Maximum Speed .
Cruising Speed
Landing Speed
Climb .
Sery. Ceiling .
Range ; . 800 miles
Useful Load 558 lbs.
Flying scale model plans for this ship
appear on page 48 of this issue.

Indoor Equipment
(Continued from page 60)

disassembled model in the box and carry
the box with care. Some builders have
a modified version of Mr. Whalen’s sky-
scraper and attach wings to movable
dowels in the box.

All of these gadgets are applicable, to
some extent, to other hoxes, but attach-
ing them is hardly worthwhile, as the
life of a cardboard box is comparatively
short. However, the cardboard box has
one real advantage over the other types
of carrying cases: if the cover of your
cardboard box is strong and well-shel-
lacked, it can be inverted on the armory
floor, filled with water, and used to make
microfilm. It is impractical to use the
cover of a wooden box or fiber case, as
it cannot be detached from the rest of
the box. The cover, attached, will not
be firmly supported, cannot be emptied
without turning the whole box upside
down, and water can be splashed into
the box proper and onto the models that
may be inside.

The accessories useful to an indoor
builder are rather numerous. All boxes,
without exception, should have a chart
which gives the number of winds per
inch of each size of rubber pasted in it
in plain sight. A revised chart compiled
for this purpose by Frank Zaic is in-
cluded in this article. One of these
charts will save you time, rubber, and
possibly a ship, by telling you when to
stop winding. Of course, every indoor
builder has a winder. Ten-to-one-ratio
winders are by far the most preferable,

as the number of winds are easily known
at any time, and the winding rate of
a ten-to-one winder is just about right.
Tests made on 7/, rubber have shown
that a maximum number of winds are
obtained when the winding rate is about
1,400 winds per minute. A greater
speed—as obtained with a twenty-five-
to-one—caused the rubber to break on
an average of one hundred and eighty
turns less. A slower speed was not only
tiresome, but it also cut down the power,
although the ultimate number of winds
was not appreciably affected.

A fast-drying cement is always ap-
preciated—especially when a ship is all
wound up and ready to fly and you find
a joint has loosened—and should always
be carried. The cement will also prob-
ably be used to stick the model down mn
the hox when you are ready to go home.
Rubber to suit the models you intend
to fly, of course, should be carried.
However, it is a good practice to carry
all sizes, There is always a time in ev-
ery model builder’s life when he forgets
to take rubber for a particular ship, and
always carrying all sizes will put this
danger at a minimum.

Rubber lubricant should always be
ineluded, as it is now regarded just as
important as the rubber itself. Not only
does it increase the number of winds,
but it lengthens the life of the rubber.
If you have a hox cover in which you
can make film, you should carry at least
one small frame and solution. If you
have not, an old wing or tail should be
taken along for patching. A spool of
thread should be carried along to bind
wing clips and stubborn wire fittings.

Several sizes of wire suitable for in-
doors, washers, a round-nosed pliers with
a cutting edge, should likewise be in-
cluded in the accessory kit. Several
thicknesses of sheet balsa and a razor
for minor repairs in structure will also
occasionally come in handy. A metal
ruler, which can be used as a straight
edge for stripping wood—and incident-
ally to get dimensions of the other fel-
low’s plane—can be included. If you
go in for glider flying, your kit must
have an ample supply of modeling clay
for balancing your gliders.

Some time in the future a complete
description of how to get your models
off the rafters with a gas balloon—the
safest method for both you and the
model—will be described. It is by far
too lengthy a subject to go into at pres-
ent. A carrying kit for the generator,
of course, should not be included in the
model box, as any acid that might leak
out will ruin the box in short order,

Discussion Corner

(Continued from page 47)

of the flight necessarily gives a slow
climb and a low ceiling. As the motor
unwinds and the propeller pitch de-
creases, the model stays at approxi-
mately the same altitude, until the mo-
tor is almost entirely unwound.

This argument does not consider the
time needed to build a complicated ad-
justing device which weakens the pro-
peller, adds weight, and is so delicate
that it is difficult to keep in alignment.—
Howarp J. Ing, Grand Rapids, Mich.
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lel.nen- Hoan Hushes bloom all the
round. Just think o Bix weoks
1!:1!:11&' the aned :ha pllnts mkl

ln ® 50. They wlll blaum every ten

¥ weeks, Summer or Winter, and when

Illn:a years old the hush will Be a rass

S, benring from five ‘nur.dred to

o flow-

i ink, nnd

erimsan, Tho planta dnwel.l both in muﬂ.

d Wa guarantos at least thre

bashies to graw Irom sach packet af nosd. Price i0c

pacicet, 3 phis, for only 25¢ postpaid.

SNAPPY JOKES

g. collection of rich and rare jokea

¥ & 5 blﬂl‘ﬂl‘!cl for stag mrlies‘

nmokers, ste i

dull naainin lhn whole book. Dan't

& clam in comxmu)h Gut - cop be!'

your friend doe -flm

can inl a doline’s wm—l!: f fun. [lnn-
a‘ joken and “Iuﬁ'zrl:nlnl»?%af .I:aﬁg

cents 5
BOOK, anostpald. Catalog 100,

SUAWSS

[E—

LATEST
| CATALOG
L ]

5 m;l:{ the newest

luda. rubber stamps, Unusual

ADDRESS Rl.l. ORDERS FOR GOODS ON THIS PAGE TO

JOHNSON SMITH & CO.

{ Dept. 584, G6ISE. Jefferson, DETROIT, MICH.

;i:los. puuiu
and interesting books, cutiulllol iu
seods and plants, etc., unprocurable elsewhere, Stamps Aceepted,

| CATALOG

L ]
A co) nlnur NEW CATALOG mailed on receipt of :Oc, or the De- i
L, h bindl . Bi and hetter than .
| I’"";“:';""“ nn 'bou of K‘:kiml n a'i'ﬁu?ﬁﬁ’." g” nues o! the I“::t mnnw:;mm

spartin

/2 GoodLuck
RING

Very atrik mal]
sqd o oty Aot
au! =l s‘ l’}\:‘ﬂ
ronsban {1} H
ti.;rub:fﬂu“ flashin l
eralds smrkln out unhn
nyns o hl'l.u.z good

0 the
P R l CE 2!: Posipalé

125 CARD TRICKSZ

Canu.!nn nll the tricks and dece:
with cards ever Invente, ?n-
dmﬂn lhrtr:r'kn of the moat :alu'
?’i udl o {“""""6.""‘%’“"‘3' and
had gitators mplifie nn
adaptod for home amusement an.
social entertainments,

gumblers. How skin’* g
cheat and win r.rmnog by their {ne
fernal *“palm_fiin and othep
tricks. Prtco 25 cnnts postpaid,

STEAM ENGINE 25¢

World'n hlzkl'stmlue in mnchnnicl.lto{ .
A great b lw]nlnmenmne 1 _inches high
by 2 1-2 inches in diametar, Watch

tool it's fun to see the fly wheel wln n-
round and hnr l.he ma ne pu!ﬂn when

F ‘mtan: it Ju-l ght up,
ill the :ullurwﬂhwaurn lI oW min.
utes tho engine is buuhlz [ unn’ nt Lo| Lpl
speed] Runs for houni on one

willdrive many amall M- urrmaﬁywheul
Foolproof, r
srunTanteed torun. Tho engine s bmutl
folly lithographed |ns¢vorn1 eolors. ily
warth a dollar, New m which runs on
nlcohol of eanned heat onl 25c,add 10c
Tar postage and paching. Eisctric Mod-
el, 85c plus 10c for postage and 8

CHAMELEON 25¢

WATCH l'l‘ CHANGE COLOR!

0 meat wonderful o
n:;lnrur [ ||Ilb| ;: n
ity ooty out fts
¥ food N:vu-o fa
nr l'anmh- wut:oul, food, Abont
droms in

thnbeg to mny ndi ..
toosafenrr] \alnnd u.,.,d,l."?,‘o,,.’,“‘“" e

lea nnd Inse

JohnsonSmith &Co., Dept. 504, Detroit,Mict,




e

.

W\
A

1&2 w{g‘ S

(
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