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We do know that expert model builders in the
Metropolitan Area, men who have taken honors in
most of the 1939 contests to date, have been among

our best customers for years. T
They have the utmost confidence in our supplies, .
our complete kits and our low prices, and we feel
proud when they take home top contest awards for in
most cases either the material used in constructing the
S plane was purchased from BAY RIDGE or the plane
was built from a BAY RIDGE kit.
1 TH,E_DMMONP DEMON We don’t say that our kits are miracle performers,
.,|-'I(:,I’,“;1‘i‘.','ﬂ} ll,ffl.‘-l,],','.;nf,"“ alom o but we do know that when the jobs are built properly
BAE BN AANTEord tha fivst e it thay will win more than their share of honors in the s
left the sturting line. New dinmond- contest field. We purchase our supplies direct from ‘P‘
T!L':l':'ﬁ:rimi.' \-::u'lﬁ-‘,]vz.]".'\.ﬂ;"f}'"i'l'"‘“'“.'\l'] the sources . . . our balsa is purchased from the im- B2
other plané 1n khe Beld appronehes it porters, our metal parts come from the factories, and
at the price. Span 46", weighs 10 oz. we even import our super landing gear wire.
D iete LIt 5 "_l,";] O s S DD We cater to the contest prize winners and to con-
plans, airy In.--.-l:;'.‘ Eiupc i].l'ltil‘i"_cj.i:l_\n.t,lz‘. test fliers . . . _ask them about the BAY RIDGE :
spirit of cooperation, a spirit that makes for better :
planes, better flying and higher prizes. . . %

We pride ourselves on owr knowledge of the problems

T ey ; of model planesbuilders. We've grown up with the in-
= dustry, and we've cooperated twith builders in thetr T

" endeavors. Our supplies are specified by hundreds of
enthusiasts and we're proud that we have been able to e

contribute so much to the industry. Note our speetals
. - . real SUPER VALUES. Shcer )
With every order of $5.00 or over (KITS L5
EXCLUDED) : Guas Model TIMER valued gx?ﬂEL:';,H!“_'?I_Dr )

07
ut $1.50 OR, if you prefer, one pair of STEEL MUSIC
ree AIRWHEELS, 3" Dia., good for Gas WIRE
5 Ft. Lenpths
BALSA

THERMAL MAGNET

A plane that meets the demands of
thee most exacting builder. We asked
Ray Heit to design a ship with a
super climb, flat shallow glide and

modern construetion throughout, The Models welghlng up o 5 b, i dla. ... .10

PHERMAL MAGNET wus the an- COVERING GAS MODEL i

swer, Taper wing, high lift airfoil, 5 Ft. Lenaths SILK : PROPS A TR
-proof landing gear. A Class O 3ax1 ..4 for .10 1 Yd. S6xi0. 4D 2% es bl MIDGET FIRE-

record-muker - powered by anything jaxie .4 for 14 ; CRACKER COIL

GAS MODEL
ALSA

. B Suitable for any
307 or 18" length

type of engine.

or .15

from it Baby Cyclone to a James,

Special kit $4.95 pp., includes rull of gas model bal- Wt 2 gz. Each
size plans, dopes, ecemenis, printed g an be had. 2250 PP,
:-aln-i‘r.-u DeLuxe kit with air wheels fl'r oue n.--,'ullu? GAS MEEEL
and covering silk, $7.50 st mide
In ik, $7.50 pp. supplies below. Eusy o Install.can
saag OT. Please mention ita be regulated from -
i for use. 1 to 45 seconds, b
o for . SHEET BALSA Each 31.75 P.P. r
3gx1l ...1for.18 5 Ft. Lenaths OHLSSON AIR
1xl ....Lfor 20  1/80x2. .2 for 15 WHEELS
BAMEQOOD ¥ 36" pr. .. 8050
PAPER 435" pr L.75

2456 . oavh .05 HARD ALUMI-
NUM SH EET

GasModel Cement |

Glear Dope 1/16x:
Colored Dope and 1/32%; Ll
Thinner i ALUMINUM
14 pint can,. <85 pricve : HE - E
1 pint com ., .60 | widths. 11" k 18" din, doz. .05
ORDERING INSTRUCTIONS
Add 15e packing charge on orders for less than $1.50 in T.S.A. -
All orders over $L.G0 sent postpaid. Minimum order for & fi. lengths is £1.00, R
Canadian charges 250 extra. 5 11, lengths sent express charges collect to Canada, i
BALSA WO0OD |1xl3:xl2 | GEMENT. DOWELS INSIGNIA
] S .1for.00| CLEAR DOPE. |1/16 dis. x 12| Sheet contain. i

THE MIKE = VL
Another ship from the drawing hoard P

of designer Ray Heit, who made his
reputation on this swell performer.
Recent improvements in design have
made it one of the most consistent
Jobs in the Cluss B field. An out-
stunding flier for contest or sport Hy-
ing. Four foot span, weighs less thin
10 oz, per square foot ready to fly.
Complete kit including alrwheels and
covering silk $3.50 pp. IFPull size plans,
dopes, cements, wire parts, included.

8..1for. 12 | THINNER AND| doz .......00(ing 4 sets of

§..1 for .20 |COLORED DOPE | 3 dia. 18" American, French,

ap| 4 for...... .06 | English and Ger-

man.

ALUMINUM |t
1/16 dia., ft. .07 | All colors

ft. .07 | PAULOWINA

it. 08| wooD PROP.

i

«ves1 for 18
BALSA PLANK
18" lengths
1 .1 for .05
.1 for .15
2x8. .« 1 for 5
biassl for .68

" widths by
ing the 18%

. We also 3 s 03 1 for . .iees .« W10
: “erlu:'lillll Iii'{!_.i"-lﬁ; with h;l!ei:w-;‘\cels. -‘;“;l](“l . 1-'-"-’é- . l;:;:rar blades
RECORD HOUND SPECIAL 5| prices. RUBBER P e

Dope brushes THRUST
small ... 08 BEARINGS

| RUB
1/16° flat .
-0 irge. <.ae <03 | Small per doz .10

) v thit 17 I 06 | nges "plugs Large per doz .15

With cvery order 416 tat . 07| €Rch ai.l J01

All wood, balsa, bass, plywood, for Henry
Struck’s RECORD HOUND complete in kit

5 of $1.00 or more: e

form, less plans, $1.75 post paid. Compléte | Full sireplansfor | - WIRE b Im;der::m
- , > . the “‘Ha) tidge | ( s 1 XA XL0 - nstructions
kit of parts, including metal fittings, dope, }{Tke'}l:‘“‘nr;h' 5 It ';-]----L"-!I s YSinal|  FREE post-
A 3 i5x?....2 for .10 | G0c. This may be: 028 & (34 | ] k e on all or-
cement, bamboo paper and streamlined air- HBALSA  PROP. deducted fromuhe | 8 fl veees . ioo 6 for 04 || S8% OF B e
. : BLOCKS Kit If sou de- | REED 57 round | Cem OYCE ST
wheel, $4.95, post paid. Super materials 1oetors 4 for 00 clde to order 1t 1/18dix. 3 ft. ,02 | bamboo 5 for 03 || Add A% an
for a super gas job order now gorixi. drorto lateron, | % g, STL US| BALLBEAART (| 8,30 Xor.
£ : ; s ¢y © Salxa s Tar 03] e TIGSUE. A Smbll ox lurse, | 1/14° flia. SRvecem

immediate delivery. L L0r 081 BMO s s sasns 08 (o2 vymvwsasOL]|  SHATE (ow'ss:s80 =
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232-45th Street Dept. A3 Brooklyn, New York
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It Will Pay You to Choose Training That Has

Jporedte

Your Opportunities in
Aviation with Parks
Thorough Training!

C_.\m'_-u:v RickENBACKER speaks with the authority of

impressive achievement in commercial air transport.
In the four years of his executive leadership Eastern Air
Lines has doubled route mileage, put into use the most
modern 14- and 21-passenger Douglasses, increased daily
airplane miles to approximately 31,000, and — in final
proof of a healthy vigorous condition — turned losses
into consistent profits.

That the Captain’s high regard for the “sincere” and
“thorough” training service performed by Parks Air
“College is shared by executives throughout the aviation

The Approval of Leaders Like Capt. E. V. Rickenbacker

5 5 < )

The President and Ceneral Manager of great
Eastern Air Lines appraises the work of the
President of Parks Air College:

“Oliver Parks, I congratulate you on the sincere and
thorough job you have done over a period of years and
for your courage in sticking to the job as you have.”

In these words Captain Eddie Rickenbacker paid tribute
to the purposes and achievements in aeronautical train-
ing of the II"reﬁide:nt of Parks Air College. It was during
an address made recently before the Air Board of the
St. Louis Chamber of Commerce,

industry is shown conclusively by their consistent re-

quests for graduates, requests which frequently out-
number the graduates available.

If you are sincere in your purpose 1o make a career for
yourself in aviation, and if you want the acceptance in
aviation that graduation can give you, you are invited
to acquaint yourself in detail with the four courses of
training offered — Professional Flight and Executive,
Aviation Operations and Executive, Maintenance Engi-
neering and Aeronautical Engineering.

Use a post card or the coupon in sending your request
for a catalog. It is free.

PARKS AIR COLLEGE

East St. Louis, Illinois

Parks Air College has the approval r;f the Civil Aeronautics Authority as

an Advanced Flying and Ground School.

The Aeronautical Engineering

course is approved by the Illinois Superintendent of Public Instruction.
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WANTED-MORE MECHANICS

HE shadow of the glamour and romance that

has been attendant on aviation in all its flying

branches has caused most people not directly
connected with the aviation industry to overlook
the fact that there must be a supporting backbone.
Without this mainstay the industry could not
exist. I refer to the highly trained mechanics.

The army has always required at least eight
men to take care of the needs of one pilot. Of
these eight at least four must be skilled mechanics.
These technicians must be so well qualified that
their work will not imperil the ship which they
service or the crew or the passengers who fly
in it.

It actually takes as long—or longer—to train
an aviation mechanic in all the branches of the
trade than it does to qualify a pilot.

At the present time there are twenty approved
aviation mechanics schools operating in the United
States, exclusive of those conducted by the army
and the navy. The approved time for a student
to complete the course at one of these schools is
one thousand five hundred hours. A survey of
the industry shows that this is the minimum time
required to teach fully the husiness in all its
ramifications.

In training personnel, one of the most impor-
tant things to discover is whether or not ‘such

personnel is the right material to make a good
aviation mechanic. As the standing of a school is
judged by the mechanical ability of the students
turned out, it is obvious that an approved school
does not want to subject itself to the risk or
criticism of graduating students after hurried or
improper training.

In the aircraft factories the percentage of semi-
skilled labor is relatively high. As models become
standardized and are ordered in increasing num-
bers, mare tooling will become possible, and it is
reasonable to believe that the bulk of production
can be done by men—or even women—irained
intensively for short periods.

But in the operations of the air lines and in the
niilitary service, the percentage of highly skilled
mechanies will always remain considerably larger,
for theirs is an operating problem, In addition
to the numerous specialists required for the air-
craft, engines and accessories, skilled men are
needed for other equipment necessary for military
operations. These men must be carefully chosen
and trained over a long period of time. Such men
must be provided by the army and navy technical
schools and the approved aviation mechanics
schools.

In the twenty approved aviation mechanics
schiools there is today an enrollment of approxi-

In the splendidly equipped shops of the Casey Jones School of Aeronautics his students learn to practice what he preaches.




By Captain C.S. “CASEY” JONES, Guest Editor

mately five thousand students, and this number
could be doubled without undue expansion or
delay. These approved schools have been in ex-
istence for an average of over ten years; which,
considering the age of the aviation industry and
the lag that occurred after the World War, is
remarkable, These schools have been the prin-
cipal source of supply for the aviation industry,
with which they work in close harmony.

These schools have an outstanding record for
instilling safety in the minds of their students.
They are taught, first of all, “‘safety in the shop”;
second, and much more important to the industry,
the necessity for accurate and dependable work so
that it shall not imperil the lives of the crew and
passengers of the ‘aircraft on which they work.

The aviation industry and the military forces
absorb about ninety percent of the graduates of
these approved mechanics schools,

Aviation has an unusual appeal to the young

man. As far as desire is concerned, the number
of recruits is unlimited. However, in view of the
highly technical nature of aviation it is desirable
that the potential mechanic should have a high-
school education or its equivalent. Special con-
sideration is usually given graduates of technical
high schools and schools giving technical courses
in aviation or other technical trades.

There is no place in the aviation industry for
the Sluggard or the malingerer; the responsibility
involved is too great. But for the young man
who has the enthusiasm and the technical ability
plus the perseverance to stick to the long period
of training necessary, the field is unlimited.

On the figures of the present proposed expan-
sion of military aviation and the logical expansion
of commercial flying, there are not enough skilled
mechanics in the country properly to service theni.
The feld is wide open if the candidate has what
it takes,

MEET CASEY JONES by Tracy Richardson

HEN vou think of Casey

Jones it's natural to think—

what's in a name? Casey has
a title, that of captain, but shout Cap-
tain Jones and quite a few gents would
hold up their hands. When you say
Casey Jones, every man, woman and
child in the country at all familiar
with aviation knows exactly which
one of the Jones family you mean.

And it is net altogether because
Casey Jones has been spectacular, but
rather because he's been consistent.
tion personified.

Casey took up aviation early, while still in col-
lege, but abandoned it when his instructor, a fel-
low student, was killed. That was at Middlebury
College where he got his Phi Beta Kappa and had
his share of honors on the athletic field. When
he finished at Middlebury he attended the Harvard
School of Physical Education and followed that
with two years as physical director at Montclair
Academy, Montclair, N. J.

At the age of twenty-three—he was born in
Castleton, Vermont, on January 11, 1894—he en-
listed in the army air corps, June, 1917, He
attended ground school at Champaign, Illinois,
and took flying instruction at Wilbur Wright
Field, Dayton, Ohio. In October of 1917 he was
ordered to France and graduated from the pursuit
school at Issoudun, America’s great wartime fly-
ing school. He was held at Issoudun as an in-

He is avia-

structor until the following July, and
then was sent to the front with the
French Escadrille, Spad 96, and flew
with that organization until the ar-
mistice ended the show. He was dis-
charged from the army in January,
1919.

Immediately after severing his con-
nections with the army, Casey joined
the Curtiss Corporation and organ-
ized the Curtiss Exposition Company,
which conducted flying schools and a
charter passenger service,

For fourteen years Casey continued his associa-
tion with the Curtiss Corporation, doing commer-
cial flying, test work and instructing. He was
president of the Curtiss-Wright Flying Service,
operating a chain of forty flying fields. Later he
was made vice president of the Curtiss-Wright
Corporation.

Casey gained fame through his participation in
air races. Immediately after leaving the army he
became mterested in this phase of aviation and
participated in the New York-Toronto races and
all the national air races, winning events all over
the country—Kansas City, Omaha, Detroit, St
Louis, Dayton, Philadelphia and Chicago. An air
race or show without Casey as a participant was
not considered an event,

In 1931 the Curtiss-Wright Corporation de-
cided to abandon their flying activities. Many
opportunities were offered Casey, (T to page 64)
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Three
Beecheraft airliners have been ordered
by Tata & Sons, Ltd., of Bombay, India,

Model

for use over their internal air line. This
company’s lines link all the important
cities of India and is known as Tata
Airways. Nineteen hundred and sixty-
five miles of air lines are served by the
outfit. The reason for the purchase of
the Beecherafts is that these planes have

already proven their fine qualities for

this type of work., having been in use
by the Indian National Airways of New
Delhi.

x ok K :

Tex Rankin, internationally known as
a stunt pilot and aérobatic flier, and
present international agrobatic cham-
pion, just took delivery on a new Frank-
lin Cub Sport to use in stunt exhibitions.
Another topnotch flier to purchase a
Cub is Tony LaVier, winner of the 1938
Greves Trophy. His wagon is a Conti-
nental Cub Coupé.

: * . Kk *

Mail-order catalogues have always
held a fascination for us if for no other
than the reason you see so many things
yow'd like but can’t afford. If you want
to look at a lot of gadgets ranging from
$480 aircraft sextants right down to
thirty-five-cent embroidered wing insig-
nia for your flying jacket, send a dime
to friend Ort of York, Pa. (No adver-
tisement,) Karl gets out the Sears Roe-
buck catalogue of aviation: and try to
find a gadget in connection with flying
of which he doesn’t have at least one,
What we wonder is where in blazes he
keeps all this stuff before he sells it.

W A ke

Over in England they are going in for
four-engined land planes, too. In the
Short factory, construction is well along
on six thirty-one-ton four-engined land
planes designed for a top speed of over
330 miles per hour at an altitude of
over 25,000 feet, or only a few thousand
feet below the summit of Everest, the
world’s highest mountain peak. These

planes are to
be used in con-
junction with
sister ships de-
signed for
lower altitudes
across Eng-
land’s overseas
air routes. A
nonstop range
of 3.000 miles
will make these
huge ships in-

raluable for
freight and

iir-express
service as well

as for general passenger use.
* * *
The other day, flying in the cockpit
of the huge DCI with Benny Howard,

we were particularly impressed with the
ease with which the thirty-two tons and
over of sky-hotel handled, Two fingers
on the wheel and around she went. An-
other item that struck us was the posi-
tion of the “front office” so far ahead of
the wing and motors. Looking out and
back, one has the urge to pull over and
let the “other ship” by. And still an-
other thing that impressed us was the
bridal suite. Now don’t get us wrong,
but the complete luxury of this set of
rooms, complete with pictures on the
wall, is something to think about. All
in all, the DC4 has changed consider-
ably since we saw it a year ago,
* * *

The other day we stopped in to see
friend Gurney Williams, who selects the
cartoons for Collier’s magazine, and low
and behold, he was wading waist-deep
in a gas model he had just finished.
Neat job, if we do say so. Williams
says the only drawback to building gas
models is that it takes too long to fin-
ish one before you can start the next,
Our sympathies are extended to Mis,
Williams herewith,

Tk

Boeing has perfected a new system of
mass production on the formidable
B-17B bombers. These are now assem-
bled in stages so that completed homb-
ers roll out of the plant every few days.
At each different stage in the produc-
tion line, other important parts are
added to the unadorned fuselage which
starts down the line, As each bhomber
moves down the line, another moves up,
and so on, keeping a steady stream of
these hombers always in production,
This might be of interest to some of
those who claim we can’t produce air-
craft in case of—er, international mis-
understanding.

o

The first four-bladed controllable to
be constructed in this country, so far as
we know, was recently installed on a
Curtiss P-86 used by the United States
army air corps for experimental pur-
poses. Incidentally, this is the same
ship used for experimenting with the
twin props revolving in opposite direc-
tions. The reason for these experiments
is the need for more effective propeller
area because of the greater power of the
modern pursuit type of engine. One
solution for future power plants of even
greater power will he in propellers of
four or even more hlades.

* X *

Aéro Insurance Underwriters gets oul
a mighty interesting and entertaining
news letter from time to time. In the
last one they brought to our attention
the fact that it might be a good idea
to look the ‘cabin over for wasps and
bees before the take-off. They're tell-
ing us. We recall once, back in—well,
a long time ago—that we discovered a
big black mud wasp in our Jenny cock-
pit. We never could understand why
he'd pick a Jenny in the first place, but
you'd think there would have been
plenty of room for him to leave through.
He didn’t, and ever since then wasps
have been a pel hate of ours. Bear that
in mind before the take-off. A “Wasp”
on the ship’s nose is fine, but not in the
cabin.

* Hr *

The Peruvian military pilots are go-
ing to town with the new Donglas SA-3P
bombers.  Lieut. Com, Armand Revo-
redo recently established a new cross-
country record for military planes be-
tween Lima, Peru, and Los Angeles, and
also set a mnonstop- record between
Panama City and Lima.

This ship, an attack bomber, is a two-
place, low-wing, all-metal monoplane
powered with a single 1,000 horsepower
Wright Cyclone equipped with a three-
bladed constant-speed propeller, It has
a maximum speed of 250 miles per hour
and will cruise at 200 miles per hour,
using but sixty-two percent of the power
available. The service ceiling is 29,800
feet, and it can get upstairs to 10,000
feet in 6.9 minutes. The armament of
the 8A-8P consists of bomb racks and
five machine guns.

* * *

The other day at Newark an airport
official proved to vs that Newark han-
dles more traffic than Croydon, Tem-
plehof and the famons Le Bourget com-
bined. These famous European airports
are always thought of as representing
the height of ‘traffic. while right here in
Air fTrails’ back yard is the busiest one

of all.
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A veritable "Battleship of the Air," one of Britain's Short Sunderland patrol-bombers gathers flying speed just before the take-off.
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Wide World

Pennsylvania Central Airlines twelve years old. Jessica Drago- Famous traveler back from Guiana Jungle. Pete French, of
nette cuts slice of birthday cake for C. P. Graddick, left, of Webster Groves, Missouri, alights from a Chicago and South-
the U. S, Post Office, and H. Hinkley, right, of the C. A. A, ern airliner after trip netting color film and 100 zco specimens.

The only and original flying-wing. Lashed between the pontcons and the wing of this Bellanca
Aircruiser, this Stinson wing flew from Yellowknife to Cite City with the Mackenzie Air Service.

Rudy Arnnold

A homemade plane that turns in an excellent performance. The Ross sports trainer, familiar to
Floyd Bennett Field. This tandem two-seater is powered with a forty-horsepower Continental.
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Up in th

e airl Stewardess Ruth Croman and First Officer Lee

Williams met on an airliner, and it was all over but the cere-

mony.

This seems to be the usual ending of air romances.

This Winged World

Presenting in pictures
interesting personulities and ac-

tivity in the world of aviation.

Lights above and below. A T. W. A. Sky Chief drones smoothly
over Treasure Island, site of San Francisco Exposition. Camera
fans note: this exposure 1/40 sec. at f.2 at 6:35 p. m.
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Globe Phota

This Winged World B = - B

Right—German students of aerial photography rush
training. Unwinding the huge reels of film prepara-
tory to loading the complicated aerial cameras.

Below—An impressive line-up of R. A. F. Spitfires
complete with mascot, during a demonstration held
at Duxford, England. These are to repel bombers.

Britith Press Combine
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Apparently waving a friendly forch, Liberty salutes the navy's
aircraft carrier Ranger as she passes on her way up the
Hudson River, her decks teeming with navy fighting planes.

Anthenticated Nown

Follow the leader over England. An unusual view from the
bomber-gunner's compartment in the nose of a Handley-Page
Hampden bomber of a sister ship in formation, at 200 m.p.h.

Rudy Arnold
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Nope, you're wrong, the trylon isn't missing! What appears to
be the N. Y. World's Fair perisphere is really the new high-
speed wind tunnel at Langley Field for testing scale modaels.

Cy Latour & Son
ST
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Hold your breath, now. The delicate task of checking the com-
pass of a fransport ship calls for accurate calibrations. This
check instrument is femporarily mounted far out on wing.

Sturdy wings for the coast guard. The
Fokker FLB with Pratt & Whitney engines
is particularly suited to rough weather.



High over the border moun-
tains of Texas the coast guard
Wacos keep a sharp look-
out for suspicious cars, horse-
men, or unmarked planes.

BORDER PATRO

Byet Ll ST R SN A= N P E P o St L Yieil=NGS

Late of the Border Patrol Detachment, U. §. Coast Guard.

Thrilling are the duties of these winged wunichers om the Texaus Line.
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name Border Patrol.

bandits, sombreroed cattle rustlers, smugglers,
border raids; scenes belonging to the heroic past—all
become suddenly alive merely at the mention of the term.
In the southern boundary area of our country, the grim
war between the forces of law and order and those on
the opposite side of the fence continues as relentlessly as
ever in the past. It is primarily for this reason that the
United States coast guard has undertaken the main-
tenance of a permanent air patrol detachment on the
international houndary line.

It will come as a surprise to many to find a coast-guard
base, usually associated with the sea or a shoreline, at
El Paso, Texas—over eight hundred miles from the near-
est coast, Generally speaking, the authority of the service
does not extend inland—with the notable exception of
smuggling, customs and other specific statutes. Particu-
lar attention, the doctrine of the organization states, shall
be given to the prevention of smuggling. The coast
guard co-ordinates its activities with those of other
agencies of the treasury department, to the end that such
plans as may be laid down by proper authority are fol-

ﬁ N exciting panorama can be conjured up by the

*lowed.
Kaleidoscopic pictures of”

Inasmuch as the coast guard’s air force is the
only one now existing within the treasury department,
it is logical that one of its bases should be situated on
the United States-Mexico boundary line.

Using El Paso as a central base of operations, this
small but extremely efficient unit carries out the truly
herculean program of patrolling fourteen hundred miles
of border line and covering a territory which includes the
States of Texas, New Mexico and Arizona., An idea of
the immensity of this offensive against smuggling and
other law-evading activities can be gained by noticing the
detachment's report for the fiscal year of 1937 ; showing
an area of close to four hundred thousand square miles
searched, thirty-eight thousand miles eruised in less than
two hundred flights! '

This in a land of lonely, mysterious mountain ranges,
isolated wastelands and limitless, flat prairies inhabited
only by rattlesnakes, lizards and jackrabbits. Obviously,
the airplane is an invaluable instrument in country of
this nature; to the smuggler as well as to the forces of
law aud order. It serves the latter as a speedy, far-
reaching eye and. the former as a safe bridge over a
chasm. While most of the smuggling activity being car-

The actual continuity of a capture by the
Border Patrol. One, a suspicious plane,
with license numbers painted out, is
sighted. Two, the Waco comes alongside
and a submachine gun makes the landing
order official. Three, riding herd on the
suspicious plane, the patrolmen force it to
land on the Texas plain. Four, while one
flying patrolman covers the two occupants
of the captured plane, his partner frisks
them for weapons. Satisfied that they are
unarmed, the plane is searched for contra-
band, such as dope and precious stones.
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So that's why they tried to get away! A border patrolman
checks over the haul of contraband goods taken from smugglers.

Aside from chasing smugglers and other criminals, many errands
of mercy and rescue are often performed by these ships.

ried on
portion
portion
cerned.

The Border Patrol must exercise its every effort to
prevent and stamp out smuggling. Human nature is
still the same, and welcomes the prospect of a rich
reward gained from the variety of cargoes that can be
sold in this country at a profit; cargoes like morphine
and heroin, destroyers of humanity; or Mexican gold,
which can be sold here at a considerable price more per
ounce than is paid anywhere else in the world.
juana, or “loco weed,” is sometimes brought across,
although not nearly as profitable and much bulkier to
transport. Human freight is another possible source of
revenue, although not prevalently shipped across in air-

at present still keeps to the ground, a goaodly
of it has sprouted wings; and it is with this
that the air patrol detachment is chiefly con-

Mari-

AIR TRAILS

_planes, due to factors of weight and, naturally, difficulty

of concealment from ever-alert coast-guard eyes.

Iicit-cargo-bearing airplanes are by no means the only
objects of interest to patrolling coast-guard airplanes.
Although the courses of all flights—except in emergen-
cies—are carefully laid out and planned in pilots’ con-
ferences before take-off, the planes are prepared for all
eventualities, The specially built cabin Waco biplanes
employed by the Border Patrol detachment constitute a
compromise between such divergent factors as speed,
maneuverability, cruising radius, weight-carrying ca-
pacity and low landing speeds; all salient points which
must be considered in view of the diversified nature of
the detachment’s work and the sharply contrasting type
of territory in which it is called upon to operate. In
addition to a complete battery of navigational and blind-
flight instruments and two-wayv radio, there are arma-
ment racks for machine guns and ammunition. stretch-
ers, blankets. food, water, cargo ‘chutes, and medical and
first-aid supplies including such things as snake bite and
tarantula antitoxins. This does not take into considera-
tion the additional equipment taken on in cases of
emergency and special duty.

Out on patrol, the coast-guard airplane must keep a
sharp eye open for many things. Isolated roads and
trails not leading past the established customs stations
are scrutinized for vehicles headed toward the border;
planes swoop down low over the Rio Grande to give the
L‘once over” to persons who may prove to he “wet,” 1. e.,
aliens attempting to swim or wade across the river from
the Mexican side, to enter the United States illegally.
Some aliens take ingenious measures to appear like
harmless laborers and farmhands ; one party clad them-
selves in tattered clothes. and equipped with fishing poles,
were apparently merely trving to add a bit of variety to
the usual poor Mexican's dinner.  But they made the
mistake of all clustering together in the middle of the
stream and looking apprehensively around. A radio mes-
sage to the base soon brought an mmmigration-office car
to the scene.

Cattle smuggling, of a different nature than one would
ordinarily expect, is tried occasionally. In addition to
the usual import tariff exacted by the United States, the
Mexican government imposes an export tax on all
domestic animals leaving the country. A successful at-
tempt to spirit across a herd wonld result in a goodly
profit for the individuals who tried it: but such efforts
are too easily spotted. However, it has been done.

Pack animals preceded by what appear to be pros-
pectors following some faint and seldom-used trail also
come under the discerning eye of the patrolling plane.
In wooded and mountainous sections, even innocent-
looking columns of smoke—where no smoke should or-
dinarily be—attract attention on the chance that they
may come from the fires of illicit distilleries. Satisfying to
state, the coast-guard planes: locate innumerable such
establishments every year, saving the government miany
millions of dollars in estimated lost revenue. The plane
does not land to make the actual seizure—in niost cases
a landing is impossible—but notes the exact location and
identifiable landmarks around the suspected distillery.
A “track” chart made by the pilot when he gets back is
turned over to the proper authorities for action.

The country over which the scouting planes soar is
diversified and vast. Traveling east from the Pacifie,
there appear the mountains and farmlands (Turn to page 66)



assembly-line  gang—the juiciest
maintenance job in the works—

PETE STAWSKI'S promotion to the

was bet on this wrestling match. The
whole toolroom had heard McShark

say so.

“You already skipped two guys over
my head,” Pete had yelled at him. “Boy,
I'd like to get you on a wrestlin’ mat—"

“T'll wrestle you,” McShark had an-
swered., “My weight against your youth,

one fall to decide. If you win, you go
up. If you lose, you shut up.”

Nearly every man in the works had
pried himself into the recreation hall.
This bhout would make history, Not
that bouts were unusual. Settling little
tiffs with the gloves or on the mat was
traditional at the Blandon Aireraft
Plant. Most such contests attracted lit-
tle attention, But when Fish-blood AMe-
Shark, the toughest maintenance man-

maintenance men

23 by

Three tons of steel were coming down . .

fmust be game

EDWIN LAIRD CADY

McShark—toughest mainfenance
manager east of the Rockies!

. down over the men in the pif.

|/

ager east of the Rockies, went to the
mat with a wrench monkey for a stake
like that—well, even Old Man Blandon
himself had his well-flled britches
parked in a ringside seat.

The betting had been heavy on Pete,
for both the sentiment and the wise
money favored him. And, for the first
hour of the bout, it had looked as
though he could win any time he got
ready.

But now everybody knew that Pete
was licked—except Pete. Iis brother,
Tiger Stawski, the champion, knew it,
although he pounded Pete’s corner of
the ring with both fists and screamed
hysterical instructions in three languages.
The erowd knew it and howled for the
kill. MecShark knew it as he tightened
his arms in the steady pull of a cruel
full Nelson. Yet he could feel no quit
in the kid. If only, he thought, this
mulish bohunk would get wise to him-
self he'd be a man to have around.

Pete was still sure he would toss this
palooka, He was giving away a full
thirty pounds—his 180 against 210—but
what the hell, didn’t he come from the
wrestling Stawskis? Who was this Trish
donkey from Vermont?

He could feel MeShark's hard-clasped
hands punishing the nerves in the back
of his neck. And those case-hardened,
freckled forearms were under his arm-
pits, levering up, levering up. His head
was pulled forward onto his chest, and
his back was bent in an arch, heaving
lungs erowding his pounding heart, sweat
stinging and blurring his wide-staring
eyes. He could see those long white
legs braced and balanced just out of
reach. He ought to be bouncing and
shrugging that hold off, but the rubber
was gone from his thick round shoulder
muscles. A black fog formed itself, and
its edges were tinged with red. He
would dive forward, bridge and get a
rest if he had to—he had let himself be
rolled and then had bridged out of it
three times before, just to give the crowd
a thrill. What he would give right now
to have those chances back! He dove
tried to twist out of it—heard the referee
slap MeShark on the shoulder,

Pete got to his feet. He held out his
hand. *0. K., boss. You win.” He
grinned as he spoke. After all, a few
more years and he would go into pro-
fessional grunting like his brothers. He
was only eighteen and had to wait.
Working in the airplane plant was just
a way to get strong,

“Nice fight, kid,” said MecShark,
“You're gonna be good.” Pete was glad
to see how hard the man was panting.
It had been no romp, that hour and a
half on the mat.

“Nice going,” he heard as he walked
up the aisle. And “Next time, Pete;
next time.” He could feel their eyes on
his big-boned, barrel-shaped brown body
as they called. They (Turnto page70)
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aotographie Dept,, Randolph Flold, Texan

T'S THE AIR

You don’t have to he u superman to
pass this all-important exam—just

@ normal young would-he pilot.

HE army doctor had taken two looks at Bill

Smith and shaken his head, “We'll have to turn

down your application for flying cadet without
going any further. Too bad you came so far.”

“But, major—"

“Sorry, there are no buts in the army. You're just
not physically fit, that's all.”

So Bill Smith, twenty-one years old, husky ex-
footballer, just out of college and with adventure
tingling in his blood, took the first train home to Towa
bitter and disillusioned. Ele shuffled down to the
corner drugstore where he knew the boys would he
waiting for the news. :

“Say, they must have given you the medical works
from the look of you.” someone ventured as Bill
flopped into a chair.

“Naw, I didn't even get to first base. The doc
took a gander at my teeth and eyes and gave me the
thumbs-down sign. Said I had neuropsychic defects,
besides. Gee, they only want supermen—Tarzan and
Lindbergh rolled into one.”

Bill Smith’s experience promptly got around town
and the result was that a number of youths decided
not to bother with going all the way to the army air

\

Left—In this whirling test given in the Barany chair, applicant
is tested and carefully examined for any equilibrium defects.

By ALLAN FINN

bie Dupt., Han

wld, Texas

Try this one at home. Stand this way, in stocking feetf, eyes
shut, for fifteen seconds on each foot without unduly waveriz7.



CORPS MEDICAL EXAM?

field to take the cadet physical exam. and the military
flying service lost possibly four or five potential recruits.

This circumstance was regrettable because actually
Bill Smith was all wrong. He was not disqualified sum-
marily hecause he did not appear to be a superman. He
was ruled out because he could not conform to standards
of physical fitness, which, however rigid they may appear,
are only those of a normally sound and healthy mind and
body:.

There are scores of Bill Smiths all over the country, and
they have heedlessly helped to create a lamentable misap-
prehension about the requirements for the army cadet
flying corps. True, only twenty-five percent of all those
who apply are physically acceptable, but that is because
of one defect or another which inevitably detracts from
the standard of normality.

“The idea, which is all too current, that we seek only
supermen is absurd,” Lieutenant Colonel Robert K.
Simpson, senior flight surgeon at Mitchel Field, Long
Island, told me. “On the contrary, we want normal
young Americans who combine the qualities of physical
composure and mental alertness. Of course, they must
be physically and mentally unimpaired, free from all
disease and defects, with bodily functions and reactions
— blood pressure, heart action, nervous states—which
affect the competence of a flying man.

“T wouldn’t even say we seek superior men. They
only have to be young, intelligent, with nothing wrong
with them, so to speak. The men who qualify here
every day are the ordinary normal youths you meet in
the street or see on the college campus. What a flier
needs are nervous and museular co-ordination, quick and

Right—Testing the applicant's eyes for width of vision. Look-
ing straight ahead, applicant must “see" white ball to side.

Field, Texan

fc Dept., R

Above—By pulling strings, student tests his depth perception
by aligning two vertical rods seen through instrument opening.

accurate reflexes, normal courage, sound judgment and
emotional stability. These are not the attributes of super-
men. Maybe they are those of the ideal type of normal
man, but it is only natural that we should prefer the
best available material. Modern flying demands it.”

Stripped of all its compound medical terminology, the
flying examination is not so complex and bugabearish as
it appears. Generally speaking it is the regular army
physical test plus more rigid requirements for the fitness
of the eyes, the heart and nervous system. To be sure,
it is far more exhaustive and penetrating that any other
given in military or civilian life.

This explains why there are so many embittered Bill
Smiths ; young, husky fellows, with the courage of a lion
and the digestion of a sword-swallower, who possess de-
fects which either are unknown to them or not considered
significant in ordinary life but which are mighty impor-
tant when steering a pursuit plane in war formation at
three hundred miles an hour.

Colonel Simpson, a genial, kindly soldier, who prob-
ably knows more about the eye than any man in the
army, informs me that many strapping young would-be
cadets are turned down even after they have passed
family doctor and insurance check-ups. “The most con-
fident can’t be sure of themselves until they've been
through our preliminary once-over. We don't overlook
anything, and we can’t afford to.”

Of course, prospective applicants can save a lot of
time by first consulting their family doctor. From him
they may be able to learn of the more obvious defects
and diseases which would place them automatically
helow the physical standards of normal (Turito page 74)
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early days of aviation. With slow, inefficient, un-
dependable planes, charms seemed in order. Ii a
pilot carries one today, other pilots mark him as an
amateur whose ideas of aviation come from the movies.
Today’s “horseshoes™” are structural principles making
huilt-in safety, but the C. A. A. went still further a short
time ago. It set up certain standards which will entitle
a pilot to a premium in form of reduced required train-
ing for a license if trained on a ship meeting them.
Such a plane must be able to land at twice its minimum
landing speed without leaving the ground after contact.
That 1s, a plane landing at thirty miles per hour normally
must also be able to land at sixty. No plane can do that
at present unless it might be a three-wheeled “tricycle”

P ILOTS had a habit of carrying a mascot during the

BUILT-IN
HORSESHOES

By ALMA HEFLIN

Two well-known personalities in the light-plane field
"are Carl I. Friedlander of Aeronca and his Chief 50,

plane in which the wings meet the air at a flat angle
when the wheels toucli ground.

Full application of brakes to the point of skidding the
tires throughout the landing run shall be possible without
nosing over. That is now true of some planes at normal
landing speed, but at high speeds only a tricycle plane
might be braked in this fashion,

The airplane shall be able to land over a fifty-foot
obstacle in a straight glide without wind and stopped
within 500 feet. This is possible now only if flaps are
used.

The landing gear shall withstand a landing with a
descent of 900 feet per minute, three times the normal
landing glide of an airliner, and shall stand a straight
glide to the ground in still air with elevator control full

(. 8. Williama

Embodying many safety features typical of the modern light
plane, the Taylorcraft A appears dressed up with pontocns.

In the not-so-good old days the hoys

carried good luck charms, but now—

The demand for better visibility in the sport or pleasure plane
has been well and expertly handled in the Luscombe 50 design.




Piper Aircraft Corp. may well be proud
of the performance and safety record of
their famous Cub. Right, a new safety
feature in a tail wheel with a built-in
brake making for safe and easy taxiing.

back. Assuming that through flaps or other means a
plane could be brought down from a thousand feet under
these conditions, the landing gear would have to have an
unusual shock-absorbing system.

The plane must be able to taxi in any direction under
complete control in winds up to thirty miles per hour.
Only the heavier ones could, at present,

The plane shall not spin through any acrobatic ma-
neuver or at steepest possible climb. In that condition,
it shall be possible to keep the plane level without danger
of falling off on either side. A dampener on the flippers
to keep it from climbing into a spinning position or wing
slots would help attain this objective.

Only one control column shall be needed to operate
both the climbing and the turning of the plane, and
stability should make the plane take the correct bank for
turning without slipping or skidding and without the
necessity of using a directional trim-adjusting device,
When such devices are used, they should be merely
auxiliary. No independent readjustment or horizontal
stabilizer or tab shall be required. That requirement
of single control has been met in a few “experimental”
ships.

The pilot shall haye an unobstructed level view straight
ahead and a sweep of ninety degrees to each side and
within twenty feet ahead of the airplane.

For this requirement pusher motors or tricycle gears
would be helpful to bring forward vision that close to the
nose, though present planes have fairly good visibility
ahead. The pusher has several advantages, such as add-
ing quietness and cleanness. If nosed over, which is
unlikely because the weight is well behind the nose,
propellers are saved. However, aérodynamically they

are inefficient because of difficulty of streamlining, and
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Ruody al-l.

the center of thrust is so high that the ship is difficult
to balance.

All in all the program is a big order! For a while
the growing “air fever” will depend on the light plane.
It is easy to fly, familiar in appearance, below $2,000,
which seems to be top for mass sale, but the quest will
continue for added safety.

Groundlooping is a representative problem. What
causes it? A fast cross-wind landing, a one-wheel land-
ing, uneven pressure in tires—yet some planes ground-
loop rarely, others at the shrug of a shoulder.

Position of the landing gear is the most potent factor
in the tendency. The center of gravity marks the ver-
tical axis around which the plane turns. Force applied
at the wheclpoint multiplied by the distance from the
vertical axis determines the tendency to groundloop. In
other words, a plane with the normal landing gear land-
ing in cross-winds provides less leverage to a cross force
than a plane in the same wind with the forward landing
gear. Move it back of the CG so the bulk of weight is
slightly ahead of the wheels and you cut the chance of
groundlooping still lower, or put the wheels in direct
line with the CG and groundlooping tendency drops to
zero,

Why not do that? Putting the wheels behind or at
the CG puts the weight in the nose of the plane. Soft
ground, a tail-high landing, brake pressure, even a slight
bump would make nosing over certain. Move the land-
ing gear to the nose, place all weight behind it, and
nosing over would never happen—hut groundlooping
would ! .

Today's planes strike an average hetween extremes.
Slots and flaps to reduce spin tendencies or stalling are
other problems, but each is a subject in (Turnto page 68)
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Bill Strohmeier, left, and Bill Enyart, right, on their light- AIR PROGRESS PLANS TAKE FORM
plane tour, visit Carl Friedlander, Aeronca president. : £ ; . =
HE idea of a National “Air Progress” celebration,

- 3 announced by the N. A, A. in April, has already met
/ & = with enthusiastic response. Already sixty cities have

: indicated that they will participate. The heginning date
is September 11th, and the celebration will probably last
over a period of two weeks.

Air Progress for 1939 offers to aviation an unusual
opportunity to consolidate public interest and to hring
the people of many communities up to date in the aims
and accomplishments of American flyiug, The program

|
|
l
=
i
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Proof of interest in aviation is evident by this crowd enrolling
for flight training with Cleveland Women's N. A. A. Chapter.

that is being prepared will deal both with national de-
fense and civil aviation.

Details are being developed by national leaders in
aéronautics. The plan will be so flexible that it can be
adapted to a large city or a small one. The individual
Lunmmmty will select the day or days during the period
on which it will stage its own events,

Already a calendar of local events is taking form.
The immediate objective is to be the staging of valuable
activities in at least a thousand American cities. The
co-operation of civic clubs, airport and air-transport
operators, colleges and flight instructors will be enlisted.

PRIVATE LICENSE AGE UPPED

Stressing the fact that the change was made in the
interests of safety, the Civil Aéronautics Authority in-
creased the age limit at which private pilots may be
licensed from sixteen to eighteen years,

The new regulation does not increase the sixteen-year-
old age limit at which student pilot permits may bhe
issued. The effect of the change will be to prevent
pilots from carrying passengers until they reach eighteen
years,

“The Authority cannot be too careful,”’ said Oswald

This collection of planes parked at the Shreveport airport
are participants in the Third Annual Louisiana Air Tour. Ryan, member, “in making certain that (Twrn to page 63)



outline drawing and descriptive information con-

cerning the Tipsy S. Because this was only a one-
place airplane its usefulness was quite limited, and al-
though a fine ship in its class, it has now given way to
what is practically a sister ship, but one that has been
carefully designed for two persons.

Strictly in the light plane class, the new Tipsy never-
theless presents many features that would suggest a cralt
of much more power. The sixty-two horsepower which
this plane does boast is produced by a four-cylinder, in-
verted, in-line, air-cooled engine known as the Walter

SOME months ago Air Trails presented a three-view
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Many of the interesting characteristics of the Tipsy are evident in this photo. Note one-piece elevator and staggered seats.

Mikron II. Two thousand eight hundred revolutions per
minute are necessary to produce this power, and dual
ignition is used. The ship is now in quantity production
after over two years of planning and research.

The plane is quite conventional in most all respects.
One novel innovation, however, is the slight staggering
of the side-hy-side seats, In order to make the plane a
little more roomy, the right seat is situated eight inches
behind the other, this necessitating an uneven windshield
which extends slightly farther back on the right side.

Many Tipsys are being put into use to train pilots for
Britain’s Civil Air Guard (C. A. G.), which was recently
formed and closely resembles military reserve units of
this country. The Tipsy is being built in England under

license from Mr. E. O. Tips, who is connected with-

Avions Fairey, a Belgian company building English-
designed Fairey airplanes also under license. Rather a
roundabout way, but it certainly has produced a trim
and remarkably performing little job. A one-piece wood
wing attaches to the fuselage with a bolt at four points.
This allows the removal of the entire wing and control
column in only four minutes. Structure holding the ribs
contains a front and rear spar with pyramidal bracing
between to produce tortional stiffness. All of this struc-
ture is glued and screwed together and the metal fittings
nsed are extremely simple and easy to produce in large

The Walter Mikron Il four-cylinder, inveried, in-line,
air-cooled engine responsible for Tipsy's performance.

quantities. The nose portion is plywood-covered and
reinforced with a leading edge member. Fabric is then
used to cover the entire full-cantilever structure.

A box-type fuselage of spruce longerons is plywood-
covered on the bottom and sides, while a fairing of alumi-
num alloy tubing is firmly lashed together to form the
rounded top. Built integrally into this fuselage is the
plywood-covered fin, and stretched fabric is used for
fairing at the root. Mass balances are (Twrnto page §2)
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Top—A contender for 1939 Thompson is this
latest Folkerts racer. Tiny wings span but
16 ft. Speed is 360 m.p.h., 400 h.p. Menasco.

The Blackburn Skua, Britain's shipboard dive-
bomber, has watertight fuselage compart-
ments. Engine is the 900 h.p. Bristol Perseus.

Consaolidated's sensational 25-ton flying boat
is powered by two 2-row, I8-cylinder, 2,000
h.p. Wrights! Span, 110 ft.; ship, 57-place.

DeHavilland Flamingo, a Rsttshit b teerar
world markets, is expected to rival the new
DC-5. Speed over 200 with 12-17 passengers.
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Presenting the world’s
most interesting and un-
usual airplanes—each

unique for its purpose.

Top—Coast Guard Hall-Aluminum PH-2 from
Port Angeles bases flying over the Olympic
Mountains. Max, cruising range 2,242 miles.

Fastest trainer in the world! A 715 h.p.
Rolls-Royce Kestrel drives this Miles Master
faster than some fightars—about 270 m.p.h.

Vickers Wellington, long-range heavy bomber,
famed for geodetic or "basket weave" con-
struction.  Tail turret is typically British.

Canada's high-speed fighter, the all-metal
Gregor, has two 50-caliber guns. Speed
over 300 m.p.h., engine 750 h.p. Twin Wasp.
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Hritish Prosa Combine

Above—Fit for a king! Number
two unit of the English Balloon
Barrage Corps is inspected by king
and queen. MNote winch screen.

Right—A warning from the sky!
These loudspeakers are hoisted
aloft during air raids to warn
citizens for precaution measures.

BALLOON
BARRAGE

BY ALLAN FINN

The ouvigrowth of u World
War experiment is this

modern nerial harricade.




A German balloon.
to be a wind-driven generator at bottom.

AIR TRAILS

IVE THOUSAND balloons, capable of raising two
F men each, could not cost more than five battleships

of the line; and where is the prince who can afford
to cover his country with troops for its defense as that
ten thousand men descending from the clouds might not
in many places do a great deal of mischief before a force
could be brought together to repel them?”

Benjamin Franklin, who knew something about bal-
loons, made that prophetic warning one hundred and
fifty-six years ago. Today, his warning seems to he
approaching realization, but ironically in reverse.

Europe’s powerful air fleets are preparing to raid the
great, swarming capitals not in Franklin's clumsy devices,
but in two-hundred-and-eighty-mile-an-hour bombers:
and it is the “five thousand balloons” that will attempt
to throw up a defense, The men, of course, will be on
the ground directing them, not up inside.

The balloon barrage, it is called, and it is the talk and
hope of millions of European civilians fearing war. The
idea was conceived on a small scale in the World War,
a tandem contrivance called an “aérial apron,” but it
never got a real workout.

It was in the fall of 1936 that Britain, shocked from its
lethargy by the growth and menace of the new German
air fleet, suddenly decided to revive the barrage system.
At first there were few enthusiasts for the project; it
smacked too much of pseudo-science. David Low, the
cartoonist, humorously suggested the balloons pay their
way by carrying advertising, But serious-minded Britons
were desperate for some new form of protection from
raining death. Barrage experimentation was vigorously
pushed, and the early success that attended it won over
many head-waggers. Rush orders were placed for hun-
dreds of the ungainly-looking sausages. The balloons
were gradually sent up from ten thousand to forty thou-
sand feet, the latter height being obtained with a new

Wide World

Note what appears

Four of Germany's barrage balloons float
over the streets of Berlin in demonstration.
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French type. By the spring of this year the air ministry
was able to announce that the barrage was “practically
up to the required standards.” An inexpensive balloon
with a light, powerful cable had been devised. The
authorities showed their confidence in the system by
carmarking $439,172,000 for a nationwide network of
barrages in the new air estimates.

In France the barrage scheme already was making
similar progress. Now Germany, Italy, Belgium, Rus-
sia and other countries adopted it without delay.

The French general staff began early in 1936 to plan
a steel spider web across the skyways of Paris and other
vital centers, Balloons attached to lethal cables and
capable of ascending forty thousand feet were an imme-
diate contribution to the project. Paris now reportedly
has one thousand five hundred of these blimps. They
are eighty-two and one half feet long and made of two
layers of silk and one of rubber. Their gas capacity is
four hundred and fifty to seven hundred and eighty-three
cubic meters.

Ranged in tandem, covering between each from one
thousand five hundred to two thousand feet of airway,
these balloons are operated in units of ten trucks, which
are equipped with ten winches and twenty balloons. A
formidable barrier, this system of air traps will ring the
entire northern and eastern borders of Paris in tight con-
centric formations, promising almost certain death to the
audacious sky raider. The air defenses of the Maginot "
Ling, along the Rhine, also have been heavily reinforced
with these barrages.

Peering with opera glasses, Parisians saw their first
enemy airplane, a doughty Taube, an August 30, 1914,
A race of pioneer aéronauts, they quickly saw the value
of sky-flung nets to ensnare the invader. Crude aérial
aprons were hastily suspended, but the serried ranks of
archies and combat planes at the front (Twrn o page 62)

Switzerland, too, with all her mountain
barriers, builds her balloon-barrage units.
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We thank you, Colonel

PEAKING before the Civil
S Aéronautics Authority in Wash-

ington, D. C.. Colonel Charles
A. Lindbergh recently said: “You
should promote interest in gliding.
There is very little of that here. In
Germany glider clubs are all over the
place.” We have heen saying as much
in these pages ever since this depart-
ment was inaugurated. The govern-
ment must do something to help the
movement. There is plenty of en-
thusiasm but practically no way of
helping the enthusiasts to realize their
ambition. Altogether too much stress
has been laid upon accomplished and
experienced soaring pilots and high-
performance sailplanes, while hardly
anything has been done for the boys
from Podunk who are anxious to
start a club but cannot afford to buy
a six-hundred-dollar utility, though
they can get enough money together
for a primary.

This same little primary glider,
sneered at by many, was responsible
for a lot of the boys becoming Silver
“C" pilots and champions. A group
of fellows who cannot afford a rela-
tively expensive secondary, often cool
oft and turn to some other sport or
endeavor hefore even starting, but if
they can get a good primary ship and
taste the thrill of flying it they will
try to enlarge their group to obtain
more money in order to buy a hetter
ship, in which they can accomplish
soaring flights. In this way most of
our bigger and better clubs were
formed.

Another shortcoming in our glider
movement is a lack of instructors.
This is the greatest evil of all. There
ought to be a special school for train-
ers. Again, our aéronautical author-
ities know comparatively little about
gliding, and until they find out more
about it they are “leery” of giving
any material assistance. Tt has been
suggested to them by the S. S. A.
that they purchase sailplanes and

G

Lindhergh!

gliders in order to get better
acquainted with the subject.
We sincerely hope that Colonel

Lindbergh's words will take effect.
Coming from him, no doubt they will.
Tt certainly is gratifving to know that
gliding has such a hooster as Charles
Lindbergh.

NEWS AND EVENTS
Dick Randolph of Akron, O.. and
Randy Chapman of Detroit, Mich.,

o
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sailed recently for France to partici-
pate in the International Glider Aéro-
hatic Contest sponsored by the French
newspaper Le Petit Parisien. Dick
will do all the flying, while Randy will
act as crew chief. The Laister: sail-
plane, loaned by the Lawrence In-
stitute of Technology, will be used by
Randolph for his exhibition.

Emil Lehecka has sold his Gloria
to Dana Darling of Greenfield, Mass.

What's the matter, Jack, bored or bawling someone out? Jack O'Meara, former
champion, supervises polishing his Baby Albatross before the take-off at Elmira, N. Y.

An unusual view of an unusual soaring site.

!dnrtlnul-h
The Arvin-Sierra Gliderport seen from
air, looking in the direction of the San Joaquin Valley. MNote parked cars on cone.



Coming home to roost at sunset. This photo shows the Airhoppers' all-metal two-place
sailplane, built by the Schweizer brothers, coming in for a landing at Wurtsboro, N. Y.

AN b
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An international incident at Wurtsboro. Left to right: G. S. E. Howard, of Eng-
land, Wistar Brown, Henry Wightman, manager of the 5. 5. A, and L. B. Barringer.

i'lx‘l‘ihn.l; ¥ .
In the German Research Institute for Glider Flying at Darmstadt-Griesheim, the fa-
mous ''Sao Paulo' sailplane and holder of many records, undergoes a general overhaul.
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Gloria, by the way, is Emil's Cadet
Special, which he used for aérobatics
at various air shows. Tt is probably
the best-known glider in the coun-
try.

The Airhoppers Gliding and Soar-
ing Club has moved all its flying
equipment from Wurtshoro, N. Y., to
Hicksville, L. I., where all its flying
is now being done. Lewin Barringer,
former general manager of the S. S.
A., and Mrs. Barringer have joined
the club as members. Airhopper
Herman Kursawe is putting finishing
touches on his Kirby Kite sailplane
which he is building from English
plans. When finished the ship will
be one of the best-looking and best-
constructed planes in the country.
Art Ramer is collecting solid scale
models of all sailplanes and gliders
flown by him. He already has a
model of the Schweizer two-place and
a Cadet. Stan Orzcek of Framing-
ham, Mass., builds them for Art.
Another new member of the Airhop-
pers is George Tabery of Long Island
City, who is well known among the
local madel builders.

Captain J. F. McBlain of the army
air corps is representing the army as
an official observer at the Tenth Na-
tional Soaring Contest.

Maurice L. Waters, “C” pilot, has
sticceeded [Earl Southee as manager
of the Elmira Area Soaring Associa-
tion. Southee is connected now with
the Private Fliers Division of the

G AVA.

The Frankfort Sailplane Manu-
facturing Co. of Frankfort, Mich., is
making rapid strides with its line of
ships. The frst sailplane to come off
the line was a two-place job similar
in appearance to Stan Corcoran’s
Cinema. The next ship will be a
utility, almost finished at the time of
this writing.

Seventeen students have enrolled
in the Frankfort School of Soaring.
They all are members of a club from
Manistee, Mich.

Eleven members of the Purdue
University Glider Club spent their
spring vacation at Frankfort. Three
of the members qualified for their “C”
license.  The Frankfort Soaring
Association recently qualified the
same number for the same license.
The club has built its own wingh,
which will be available to any visiting
glider pilots. (Turn to page 72)
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Gorden Sear Willismas

SEA LEVEL—
MILES HIGH!

By GORDON SEAR WILLIAMS

ITH man flying at heights of almost ten miles,

in this amazing age, and making practical plans

to use the substratosphere as a lane for aérial
transport and military flights, it is interesting to trace
the events that have made these startling advances pos-
sible.  Without a doubt the most important single de-
velopment in high-altitude flying has been the advent of
the engine supercharger, which through a series of com-
pressors, or blowers, builds up sea-level pressure for
carburetor feed in the thin upper air.

The maximum ceiling of an airplane is actually that
height where the generated horsepower equals the horse-
power necessary to sustain flight. As the power of the
internal-combustion engine depends directly on the
weight of fuel and air drawn into the combustion cham-
ber with each suction stroke, it may be seen that the
engine's actual power output will be directly affected
by either a lack or oversupply of air or fuel. Air is only
about half the weight at twenty thousand feet that it is at
sea level, so some means must be provided to supply more
than an ordinary amount of air at such a height.

Early aircraft designers got around this dilemma by
using high-output, and consequently heavy engines in
their ships, actually much larger than were needed for
ordinary operations. Their fuel consumption and upkeep
made them quite uncconomical, however, and they
proved of little practical use. To remedy this situation
the supercharger was turned to as a means of en-
abling the engine to develop sea-level horsepower in the
upper air. -

Two methods of supercharging were first tried, and
so far the second has proved by far the more successiul.
The first method is for the cylinder to take an overrich
fuel muxture, which is then raised in (Twurito page 56)

In this Lockheed XC-35 experimental
substratosphere ship, turbo super-
chargers are attached to the two 550
h.p. Wasps. Speed over 300 m.p.h.

: The supercharger designer

has kepi puce with aviation.

Gorilon Sear Wiiliams

Typica!l of the early type of supercharger and crude installa-
tion is this Le Pere biplane equipped for high altitude. This
ship was used in many record experimental altitude flights.

Gordon Sear Williams
The famous Allison V-1710-C liquid-cooled engine, develop-
ing up to 1,000 h.p. Note the built-in gear-driven super-
charger at rear of engine below the high-speed carburetor.

The world's largest and most powerful air-cooled engine
is the new I8-cylinder 2,000 h.p. Wright Duplex-Cyclone.
This type of engine also incorporates buill-in supercharger.



Observati

TasHs E W 0 R LD

VER since the dawn of organized warfare, fighting

men have recognized the tactical value of surprise.

The sudden attack, the ambuscade, the slashing raid,

the unexpectedly strong defense, all have been used since

the days of the caveman and all are based on the simple

device of surprising one's enemy. How is this invaluable

advantage secured? By two basic means. The first and

most important factor in surprising a foe is a knowledge

of his position and plans. The second is to prevent him
from learning yours.

This knowledge of an opponent’s movements is ob-
tained in various ways. Spies in the enemy’s camp may
learn in advance of his intentions and communicate them
to you. This, however, is both dangerous and unreliable.
The spy may be serving two masters and there is always
the chance that you may find yourself the hunted instead
of the hunter. Even if your spy is honest and success-
fully gathers the desired information, he still faces the
problem of getting it to you in time to be of value., This
last necessity has always been the wealk link in espionage.
In fighting, the hasty local actions that make up the bulk
of all warfare, a spy, unless unusually equipped, rarely
succeeds in transmitting his information rapidly enough
to be used. Hence we find a disinclination on the part
of most troop commanders to rely upon espionage except
in special cases,

A simpler and more satisfactory means of securing
information of an enemy's movements is through direct
observation by qualified members of your own forces.

This

nviation requires specinl equipment.

important phase of military

BY FRANK TINSILEY
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on Planes
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Until recent years this was done by means of scouts who
penetrated into the enemy country, and by observers
posted on hilltops, watch towers or other high spots
commanding a view of the enemy terrain. They relied
upon smoke and heliograph signals, bonfires and mes-
sengers to pass on their information to headquarters.
The messages were either written or oral and were fre-
quently accompanied by rough sketch-maps.

The advent of aircraft brought no basic change in the
principles of military observation. The balloon and later
the airplane merely lifted the observer to a higher perch
than that provided by the old church steeple. He found
himself equipped with an aérial camera instead of sketch-
ing materials, and a two-way wireless set to replace the
old visual and oral signals.

ly 1914, every military power of any pretension had
an air force of one kind or anather. All were organized
exclusively for reconnaissance service. It was not until
after the World War was well under way that airplanes
began being used for combat purposes. The demands
of the opposing armies for a variety of (Turnto page76)

Thorell Photo

This American Douglas O-46A, powered with a 700 h.p.
P. & W. Wasp, is designed mainly for military observation.

Below—In this cutaway by the author, the English Westland
Lysander observation and army co-operation plane is shown.

“pILAT " 890 H.BL
OBSERVER § BRISTOL "MERCURY"™
: ENGINE

BOMBS CARRIED ON
AUXILIARY WINGS

1 :
: | INTERNALLY SFRUNG
i LANDING WHEELS
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MORAL SABOTAGE

REETINGS, Air Adventurers!
I am writing these lines to you who may be
discouraged at the progress of things, to you
who have been working hard to advance in the face of
all present-day opposition.

These in a sense are discouraging days, and many of us
have been wondering where it will all end. We have
passed through several phases of war, near-war and the
prospects of peace. We have heard great men appeal to
the nations of the world to do their utmost to prevent
war, and we have seen the efforts of great men derided
when they have made sacrifices to gain peace. We have
heard the threats of political madmen and heard the
rumble of their armaments in the sound tracks of the
newsreels.  We have seen them grimace on the screen
and heard them bellow their threats over the air waves.

What does it mean to us who are entering the educa-
tional and business world? What chance does it leave
for you who have been working hard to gain a place in
aviation? What hopes can. we have when the war-
mongers threaten to blast the foundations from the pil-
lars of civilization ?

All this can be summed up as moral sabotage. It is a
dastardly plan devised by those who do not have moral
courage, to break down the moral resistance of men who
would live in peace, but who on the other hand are will-
g to take up arms if necessary to maintain that peace.

Whatever the future of the world, the warmongers
are already firing the initial shots. These projectiles do
not come from the flaming muzzles of guns, but from

This splendid photograph of a North American BT9 was sent in
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the whirling eylinders of printing presses, from the loud-
speakers of our radios and through a far more treacher-
ous medium, the whispering campaign. Do not be dis-
couraged by any of it.

Now the drumfire is being directed at the air services
of the United States. It is a noticeable fact that all these
statements credited to So-and-so are never actual state-
ments. They are always qualified with the words “it 1s
reported that” or “it is believed that,” but never an
actual straightforward statement made by these men.
The self-appointed experts are having a field day. Few.
of them have ever fired a shot in any war and practically
none of them has ever been in a military plane. Their
one basic standard on which they all judge the relative
merits of military types is on the speed a plane makes.
They have ignored the fact, or are ignorant of it, that
the fastest plane used in the Spanish War was the one
that suffered the most casualties.

The moral sabotage barrage does not stop there. Net
only is the equipment belittled but the men wha are
working hard against all forms of opposition are bullied
and derided. Nothing they attempt is right. Nothing
they do has any worth-while effect. The designers are
designing planes that are obsolete before they come off
the drawing boards and do not in any way compare with
the Jung-Blotz BJ-109 fighter or the Fiat-Romeo
bomber.

We've got to stop this flood of moral sabotage, and
we Air Adventurers are the ones who can do it. They
have no ammunition for youthful enthusiasm, and if we
can go out and tell the real story of the strength and

by Air Adventurer R. R. Meyers, of 155 Chew St., Allentown, Pa.
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moral armament of our air services, we can destroy all
the subversive drumfire in one week. We won't be told
by self-appointed experts what is wrong and we won't
listen to the astronomical figures of the strength of the
dictator forces. If they can show us actual figures, de-

tails of the actual squadrons, their numbers and where
they are located—then, and then only will we believe
them. We can pick up authentic volumes and find out
that there are so many squadrons in the United States air
services.

We can take the same volumes and learn the

All the way from Australia comes this photo of an Avro Anson,
of the Royal Australian Air Force, sent in by Graham Strout.

- Sl e L D - A— =g - -

An exceptionally clear photo of famous YB-17 bomber taken
and sent in by Air Adventurer Earl Hafer, of Mashyille, Tenn.

Showing beautiful craftsmanship, this Boeing F4B4 model was
built by Air Adventurer J. Dalton Crandall, Jr., Peace Dale, R. I.

L._.- S
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disposition of the various commands, wings and squad-
rons of the Royal Air Force and the same about the
Erench and many others, Why, then, build up a lot of
faked secrecy about the dictator forces?

No, the moral sabotage goes on just the same, and
we have been eating it up for months. Now we are
going to lash out and tell the world that the United States
has well over three thousand first-line war planes. That
the army air corps has nearly one hundred first-line fully
equipped squadrons. That the United States naval air
service is the best in the world, and that our pilots and
observers are all volunteers—not conscripts, We have
the best aircraft carriers in the world and the finest long-
range patrol boats and bombers. We have the most effec-
tive attack squadrons, the most effective air machine
guns, and antiaircrait equipment which compares with
the best.

And what is more we have thousands of Air Adven-
turers who are ready and willing to step in and take the
places of the men who are working hard to make our air
services the greatest the world has ever known.

Let's go, Air Adventurers! We'll tell 'em if they
really want to know. We'll give em facts and figures,
not merely drumfire propaganda that has no authentic
background. (Turnto page 73)

Actun) wize of rnur Alr Adventuress pin.
{MEMBERSHIF COUPON] |

To the Flight Commander, Air Adventurers,
79-89 Seventh Avenue, New York, M. Y.

I am interested in aviotion and its fulure developments. To the
best of my ability | pledge mysei# to suppart the prm:lples and |
ideals of AIR ADVENTURERS and will do all in my power to further |
the advance of aviation. |

Please enroll me as a member of AIR ADVENTURERS and send
me my certificate and badge. | enclose ten cenfs to cover postage.

EI Check here if interested in model building.

tI'.‘m coupon uo: m bu usacf. after Sept. 15, 1934.)
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INVENTORS

FOR ENGINES

by JAMES
P. EAMES

An authority charts
the trend in future
engine development.

Typical of the present development in
aircraft engines is this 1,000 h.p. Wright
Cyclone, mounted in the Curtiss CW-21.

Proportional dimensions of the radial and in-line engines.

Sarcry Vawre
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Diagram of a typical engine evaporation cooling system.

HERE exists apparently at the present time a gradu-
Tal]y mereasing trend toward reversion to the in-line

type of aircraft power plant, particularly in military
circles.  The respective advantages of the radial and in-
line types of engines are, roughly, quite evenly equated.
The lowered drag emanating from the decreased frontal
area of the latter type represents an important factor, al-
though antidrag rings and the various modifications of
the N. A. C. A. cowlings have tended to assist the radial
engine tremendously in this regard.

The radial aircralt power plant unquestionably pos-
sesses the all-important characteristic of better accessi-
bility, thus making for ease of maintenance as well as
rapid servicing and replacement of parts. Visibility is

undoubtedly increased in the case of in-line engine in-
stallations. However, this factor is not so pronouncedly
favorable as may be apparent upon first consideration,
since the pilot’s cockpit must necessarily be located far-
ther back in the fuselage structure. Some of the latest
military pursuit designs give ample evidence of this con-
dition, the pilot being located just forward of the vertical
stabilizer or fin in many instances.

The double-row radial aircraft power plant with the
rear bank of cylinders baffled for adequate cooling repre-
sents a compromise between the single-row radial and
the in-line engine and possesses certain favorahle char-
acteristics superior to either of these types. Now we
hear from authentic and reliable sources that several big
military engine designs are projected for the near future
incorporating multiple banks of cylinders, as many as
four in some instances. TFigure 1 illustrates the pro-
portional frontal areas and longitudinal dimensions for
two typical military engines of the in-line and double-row
radial types.

When we pause to consider, as above, the enormous
strides that have been accomplished within the past few
years, we wonder what the future has in store for the
ficld of aéronantical power plants. Engines have pro-
gressed step by step with advances in (T to page §7)
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AND FLYING MODEL AIRPLANES.
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Top—Though inverted, engine is protected by
wheel. Frontal area is small, engine accessible.

Above: |—timer, 2—spark extension, 3—cowl
retainers, 4—cowl pins, 5—throttle, 6—wing
hooks. MNose cowling is quickly detachakle.

Right—This ship was designed expressly for
contests and every flight is a recerd threat.

servicing, and thorough protection of vital parts,
this ship is ideal for both contest and sport flying.

The"single-wheel arrangement has many advantages,
chief of which is a great reduction in drag, as the motor
and landing gear can be completely housed within the
fuselage itself, without exceeding the cross section re-
quired by the N. A. A. rule (L*/100). Though inverted,
the engine cannot be damaged by striking an obstruction
or nosing over, Last, but not least, a considerable
amount of weight can be saved and incorporated in
the rest of the structure for greater strength, (Could
it be that two ships can be built from one pair of
wheels 7)

The motor unit is easily removable, permitting instant
inspection at the field, or bench-testing at home clamped
in a vise.

A comparatively high thrust line, long tail moment
arm, and large stabilizer arca aid the ship in assuming
and maintaining its own most efficient aititude. Gener-
ous polyhedral in the wings and slight anhedral in the

CAREFULLY designed for high performance, easy

THE RECORD
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a 1939 N. A A
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9:41!

The ship that set
record during

three-flight average of
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tail work for spiral stability. After watching many a
juicy spiral, it seems that the tail swings outward, in-
creasing the angle of attack on that portion, helping to
rotate the rear of the fuselage. Anhedral in such a
situation creates just the opposite effect, producing a
righting tendency. i

The wing area has been kept as small as possible with-
out skimping weight on the motor unit, or exceeding the
minimum N. A. A, weight rule of 8 ounces per square
foot, to attain the fastest climb and lowest sinking speed
possible. These desirable qualities were exhibited by the
original at its first contest by flights of 3 minutes, 19 sec-
onds and five minutes, 40 seconds on a 19-second motor
run. In calm air the altitude reached with this motor run
has been determined to be actually 300 to 400 feet, re-
sulting in a power to glide ratio of over 8 to 1.

FRAME CONSTRUCTION
The drawings should be enlarged to full size wherever
necessary, using the dimension chart and the scale given
on the plans.

TIMER
CONTROL

THROTTLE
ADJUSTMENT

NG
| RUBBERS
£\
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The fuselage is illustrated in four stages of construc-
tion on Plate I. Pin the longerons of 3/;" square hard
balsa on the fuselage frame layouts. Fit the crosspieces
of /14" square and the diagonals of ¢ x 14" in place.
See Step 1.

Remove the upper frame from the plan and mount it
above the lower frame, using temporary uprights to
maintain the correct heights, as called for by the fuselage
dimension chart. See Step II.

Transfer the outline of hulkhead No. I, given in full
size on Plate 111, to a sheet of */p" plywood 4x 10
Use a jig saw to cut it to shape and glue it to the frame,
checking the alignment carefully, Prebend the bottom
longeron of #/14” square hard balsa by soaking in water
and running it over a soldering iron or other hot metal.
When all the moisture has dried out the wood will retain
its shape. Tnsert the longeron in the bulkhead and true
it up with temporary uprights cut to the heights given on
the chart. Cut the actual uprights to approximate length
and cement them against the corners of the longeron,
trimming the bottoms when dry. Cover the upper frame

SHEET BALSA
- PLANKING

-
A

] - CONDENSER
LANDING "WHEEL

INSTALLATIDN
3 = (TSR i R

flat glide is uncanny; just any thermal will do.

s

DETACHABLE
STABILIZER

The most interesting job in the East. Drawing shows features.

sides with /34" soft sheet balsa to form a rigid backbone
structure. See Step III.

Cement a cap strip of #/14 x 34" soft balsa to the bottom
longeron. Stringers of 4 x 4” medium balsa, fillets of
very soft /1" sheet, and the tail rest of 14" hard sheet
are added to complete the fuselage.

Anchor the motor unit retainers formed of bicycle
spokes to the lower frame with plenty of cement.

The rudder outline is made entirely of a 20" length of
" 0. D. aluminum tubing. Bend the tubing to the
desired outline and hammer it lightly to flatten the sec-
tion. Split the ends and mount on the fuselage with
several coats of cement. This type of rudder can be
bent perfectly as the aluminum is “dead” and cannot
spring, warp, or be knocked out of adjustment. See
Step IV, (Tura to page 77)
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William R. Enyart, Sec.N.A.A.

OFFICIAL MODEL FLIGHT TIME

A. A. has received a number of requests for an
N interpretation of the new ruling governing the
® method of determining official flight times.

In order to eliminate to a greater extent the element
of luck, and in order to encourage finer workmanship
and design in model aircraft, the Academy of Model
Aéronautics changed the rules to read, “Scoring time
shall be the average elapsed time of three official flights.”
This means that the three official flights turned in by a
model shall be averaged; this average to be entered as
the flier's official time.

In order to make sure that the flier takes advantage
of all three official flights, rather than stopping with one
or two, the Academy further ruled that the total elapsed
time should be divided by three, representing the three
official flights allowed.

AIR FIELD FOR PITTSBURGH MODELERS

Model enthusiasts in the Pittsburgh area have long
realized the need of a model airplane field where model-
ers could operate without hazard or inconvenience to
anyone, The dream was realized recently when the
county commissioners of Allegheny County set aside a
tract of land to be used exclusively for model flying.
Known as the Allegheny County Model Airfield, it will
be open to all modelers in the Allegheny Mountain area.
Already several contests have been held there, with more
scheduled for later summer.

This model air field is the first of its type in the State.
It shows a progressive attitude on the part of public
officials in trying to meet the needs of the fastest-grow-
ing hobby in the country.,

Contests are sponsored by the Aéro Club of Pitts-
burgh, the Boys’ Club of Pittsburgh, and Post 531,
American Legion. All contests call for a full schedule
of events—rubber and gas-powered, glider, and original
design.

BECOME A MEMBER OF THE N.A.A.
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Model work is moving forward rapidly in the Pitts-
burgh area. With such enthusiasts as Harry Vogler, Jr.,
R, K. Allen, George McKinley, and many others, there’s
little doubt that Pittsburgh will gain even greater na-
tional recognition within the next few years.

The following contest dates have been set for contests
at the new Allegheny County Model Airfield: July 23rd,
August 20th, and September 17th. Full information is
available from Contest Director Harry G. Vogler, Jr.,
Boys Club of Pittsburgh, Pittshurgh, Pa.

LEWIS CHOSEN HEAD OF MODEL DIVISION

Good news for model builders interested in contest
rules and organization throughout the country is the
appointment of Albert L. Lewis to handle the model
activities of the enlarged Model Division of the National
Aéronautic Association. Lewis will operate through the
Washington office of the N. A. A, Walton H. Grubbs,
one of the N. A. A's first officials devoted to model
work, will work with Al Lewis.

The Model Division acts as a clearing house for all
sanctioned meets, contest results, issues licenses for gas-
model fliers, and compiles the registration of all gas
models.

As a past president of the Academy of Model Aéro-
nautics, Lewis will be especially interested in its activi-
ties. Part of his duties will include advancement of
A. M. A. activities.

Lewis has been a model enthusiast for many years.
His work with the Junior Aviation League of Boston
brought him into close touch with the organization of
clubs and promotion of modeling. However, his work
with models gives him the modeler’s viewpoint—a neces-
sary item if the modeler is to benefit (Turnto page 78)

FIELD REPAIRS
Tips that may keep your
Ship in the oir m spife of
dccrdents

TORN COVERING

1, Frt forn edges
fogether wirh aid
of @ straight pin-

2. Cover resr /ibers/ly
with cemeni -

B. After cement dries, edges
will pull fogether and covering
will become feut again.

FLOATING. POINTS

THE [RON
Sogk an old cloth with
engimne mixrure &nd
ignite - prop soldering
iron on mound of oirt.

t
A rubber band wrapped
around fimer of point
shown by érrows wilf
Sfop points rfrom Hoating.

WRITE THE NATIONAL AERONAUTIC ASSOCIATION, DUPONT CIRCLE, WASHINGTON, D. C., FOR" APPLICATION BLANK.
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Below—An interesting gull-winged model
made by Joe Walsh, New Bedford, Mass.

Right and below—William Welch, Austra-
lia, with two ships from Air Trails; Sky
King (Feb. & Mar., '37), and Clodhopper.

FULL TEAM FOR WAKEFIELD. Good news
comes from England that a full team of
modelers will be on hand for the Wake-
field contest in New York August Gth.
There will be twelve members in the
party—six official team members, four al-
ternate fliers, and two council delegates
of the Society of Model Aéronautical En-
gineers. They plan to arrive aboard the
Aquitania August 2nd and leave New
York on the Queen Mary on August 9th.
Elimination contest was held May 28th
to select the team.

Again Lord Wakefield has been the
chief contributor to the eéxpense fund. In
1936 his generosity made it possible for
the English to attend the Detroit contest
and take the Wakefield Trophy back
home. Ever since he put the trophy into
competition back in 1927, he’s been giv-
ing the model hobby his financial and
moral backing. The idea behind this in-
ternational trophy is to create hetter in-
ternational understandimg through the
youth of the various nations, Anyone
who has been fortunate enough to attend
a Wakefield contest realizes how success-
fully Lord Wakefield's idea has worked
out.

We look forward to the contest this
year as the high point in the year’s ac-
tivities, Modelers everywhere appreciate
the splendid trophy and enthusiastic sup-
port which Lord Wakefield has given to
the model hobby throughout past vears.
We feel the good sportsmanship shown
by modelers has justified his support.

Radio-controlled, 7Ya-ft., 6%-lb. Super
Buccaneer, built by John Ault, Alliance, O.

QUAKER CITY GAS MODEI_.. AIRPLANE
ASSOCIATION, Mr, Norman Bean was

Gwinn-powered, Courier Sportster covered

with Planefilm. By C. Cooper, N. Y.

guest speaker at a recent club meetin
held in the Germantown, Pa., Y. M. C.
My, Bean is an authority on ultra-shor
wave and television., For two and a ha
years he was associated with Pan Amer
can Airways, developing radio-directior
finding equipment and short-wave radi

telephone  transmitting and receivin
equipment, Two years were spent wit

the Bell Telephone Laboratories Aircral
Receiver Group developing  radio-tel
phone equipment for the United State
aArmy air corps.

During the past year he took time ou
from his work in television to build
radio-controlled model. Its span is s
feet, area eight hundred square inche:
weight four and a half pounds complet
with radio apparatus. This model is on
of the smallest radio-control jobs buil
lo date.

Mr. Bean used his model and other ag
paratus to demonstrate the difficulties t
be overcome when building a radio-contrc
unit. DMore than a hundred and fort,
persons were present at the meeting—
breaking all attendance records for th
club. Members of the Philadelphia Wire
less Association were present and offere
their services in further development o
radio control.

On May 14th the association held il
regular monthly meet at the new Phila
delphia Airport, attracting fifty gas mod
els and five hundred spectators. Rober
Jacobsen, of the Quaker City Associatior
avernged 6:51, which is probably a nes
N. A. A. record. His highest single fligh
was 18:40. Robert Lichten had an inter
esting chase after a wayward model. Hi:
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timer failed—allowing the motor a thirty-
four-sccond run.  This was enough time Lo
snare a good thermal which carried the
model more than thirty-seven miles to the
Pennsylvania-Delaware State line.  For
the past two years the Q. C. G. M. A. A.
has been holding N. A, A.-sanctioned
meets once a month., Anyone is invited
to attend. Contact William Beck, 209
Righter Street, Philadelphia, for informa-
tion.

CLODHOPPER IN NEW ZEALAND. Clod-
hoppers are flying in all parts of the world.
New Zealand comes to bat with the lat-
est reports of the Clodhopper's success,
Max Allen writes an interesting letter
from Yore, New Zealand. He belongs to
the Yore Model Aéroplane Club, which
has unofficially beaten nearly every out-
door record in the Dominion. The fol-
lowing are some of the club’s times: gas
job (45-seconds engine run)—83 minutes
out of sight; limitéd fuel (1/;4 ounce per
pound of weight)—18 minutes with a
model of Goldberg’s Valkyrie; hand-
launched glider—12 minutes out of sight;
and hand-launched stick—17 minutes.

The Valkyrie model was built by the
Pepperells and was awarded second place
in the recent South Island competition.
The 17-minute stick job wis made with a
model of Jerry Kolb’s design. An official
stick flight of 16 minutes and 19 seconds
was turned in with a model of Alvie
Dague’s 1987 Mulvihill winner.

The Yore Model Club has a collection
of about twenty different engines. They
have kept these engines busy flying the
wide variety of gas jobs (Turn to page 59)

i

Capt. Dawson, l1i’r¢.\dl with members of Frankli

Norman Schaller

Berry holds portakle pack transmitter.

n Simon Club he addressed in New York.

Norman Bean points out 3-0z. receiver to William Berry at Quaker City "Y" meeting.

Bean was radio tpecialist with Pan American.



The Duck takes off easily from water. The landing gear folds
upward for water flying, is locked in place by rubber band.

THE
DUCK

BY LOUIS
EARAMI

A rubber-pow-

ered amphibian.

Right—The ship is light but
strong. Assembly is easy.

The hull, tail, and engine nacelle are cut from sheet balsa.
Consequently, performance is better than would be expected.

ITH the exception of the multimotored ships, an

amphibian is regarded as one of the toughest to

adapt for rubber power. The numerous problems
in designing which pop up here and there are all out of
the ordinary and even the necessary flying adjustments
seem to go against one's previous experiences.

The main problems are to secure a normal length of
concealed rubber line, safe prop clearance with a normal-
size prop, and an easily retractable Janding gear for water
take-offs.

In the past few years I have made several attempts to
produce a good flying amphibian, but for some reason
they all wound up far too complicated to attract the aver-
age builder. The first models had a regular crankshaft
transmission with the propeller constantly shaving the
imaginary pilot’s head in the open cockpit. Later on a
single universal joint would de, but at the same time it
would scare away the interested builder,

And then came the “Duck.”

There are no mechanical gadgets to coax into action
here, which, while taking most of the romance out of it,
places this amphibian within the ability of the average
sport modeler.

The unusual features are the tissue-covered sheet balsa
body and tail for waterproofing, the built-in upthrust to
overcome the tendency of diving, and a very simple re-
tractable landing gear.

And now you may ask the often-heard question: But
how does it fly, mister?

Excellent, my dear chappie. But definitely.

BODY AND NACELLE
The body and nacelle are made of /3" soft sheet balsa.
First cut out two of No. 1 and No. 3 blanks and one of
No. 2 blank. Now cover these with Jap tissue on one
side. Make sure that a left and right blank is obtained
of each twin. In addition to these caver (Turnio page 58)
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BLANK 2

BOTH SIDES TI SSUE COVERED

RUDDER OUTLINEN,
DOTTED',

1/32" SHEET

\

/

PROP BLOCK
1"x3/8"x 6 V>

CUT OPENING WHEN
BODY IS COMPLETED
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THE LOW-DOWN
ON LOW-WINGS

By J. L.

SADLER and H. A.

THOMAS

CCASIONALLY references

are made in various publica-

tions regarding low-wing gas
models, and the remarks therein are
nearly always based on theory alone.
Statements to be made in this article,
however, are based on sound practice
involving thousands of flights on
many types and sizes of low-wing
gas models.

J. L.  Sadler, an active experi-
menter, did not select this type of
model for the novelty of it, but be-
cause he has always contended that
there are certain definite advantages
to low-wing models—particularly gas
models.

In the first place, a low center of
lateral area is generally considered to
be a desirable feature in any model.
The wing location of a low-wing
model causes the center of lateral
area nearly always to be low. Sec-
ond, a low-wing model usually has
the principal forces of drag, lift, and
thrust more nearly centralized than
other types. This is why downthrust
is seldom required in a low-wing
model. Third, the weight of the wing
on low-wing models, being low,
causes a “sledding” effect when
landing, instead of a ‘“toppling”
effect, and as a result low-wing
models make a much higher per-
centage of good landings than high-
wing types.

From the practical standpoint, a
one-piece wing, fitting a curved open-
ing in the bottom of the fuselage, will
“stay put” with only a few rubber
bands holding it, and when the wing
is removed, the entire wiring is ex-
posed for inspection or battery re-
newal. Our advice to anyone con-

A 4 -ft. Elf-powered low?wing by Sadler.
Low-wings are not dangerous as supposed.

John Worthen and his all-wood low-wing,
shown in flight in the picture above.

In Little Rock high-wings are apologized
for., Maybe the boys have something.
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sidering the construction of a low-
wing gas model is that the wing be
made in one piece, held in place hy
rubber bands. With this arrange-
ment, the model can absorh a sur-
prising amount of shock without
damage. The tail group, also,
should be held in place with rubber
bands.

It has been our opinion that a low-
wing design has more wing-to-fuse-
lage interference than either a flush
high wing or a parasol. Asa remedy,
the use of large wing fillets was ques-
tionable. We looked to real aircraft
for ideas in this line, and found an
apparent disagreement there. The
Douglas company evidently favors the
use of wing fillets, for they are to be
found on nearly all their aircraft.
The Lockheed and Boeing companies,
on the other hand, do not seem to
find the use of wing fillets necessary.
It seemed logical to us that most of
this wing-to-fuselage interference was
due to the fact that cantilever wing
design almost necessitates th~ thick-
est and broadest part of the wing to
be at the center. \Vith this in mind,
a wing plan was laid out having a
rather narrow and thin center section.
The wing broadened and thickened
on each side to a point about halfway
to the tip, from where it again tapered
down in chord and thickness. An-
other reason for selecting a wing of
this type is this: The greatest lift
being on the outer panels, and con-
sequently higher due to the dihedral
_angle, causes a higher center of lift,
" This contributes much to lateral
stability.

Test flights on our newest low-
wing, equipped with this type of wing,

Sadler and the ship in the article—a swell

flier. See drawing on the right of page.

were very satisfactory. It has a fast
rate of climb, yet it ascends at a safe

angle. It has great stability even in
gusty weather, and a slow, very
flat glide. We are anxious now

to see this model competing with
other types in limited-motor-run
events,

Some low-wing models are tricky
and sensitive to adjustient, but if the
average builder designs a low-wing
model, incorporating the following
points we have found by practice to
be desirable, he should find that his
model can hold its own in competition
with any other type.

1. We have found that 114" of
dihedral per foot of span is ideal.
Experiments with even greater di-
hedral angles have shown no unde-
sirable results,

2° Use a small rudder, five tP

If you haven’t tried a

T moment
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seven percent of the total wing area,

3. Keep the line of thrust at the
lowest possible location, This is one
of the most important differences in
the design of low-wing models as
compared to high-wing models.

4. The ratio of the stabilizer
arm to the distance be-
tween the center of gravity and
the propeller should be at least three
to one. This means that the engine
should not be mounted too near
the center of gravity. We wish to
stress this point as a means of pre-
venting spiral instability, which is
probably the one greatest hazard to
low-wings.

So if you find yourself becoming
a little bored with the same old
conventional types of gas models,
try a lowe-wving—one that will really
fly.

low-wing you've missed

something. Properly designed, they're reliahle.

Scare /n rfeer
T j 2

Wing and 721/ group
olfached by rubder bonds

SUCCESSFUL

Span—&14’,

Kubber fose choke

LOW-WING

e
Aerofor! : Combination ClorkY & RAFE 32

Note: Shaded poriions ére
speet balse covered.

CONTEST MODEL

Weight—3 % lbs.

Power—I/5 h.p. Dennymite.
Designed and built by J. L. Sadler. Drawn by H. A. Thomas.
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THE ALL-EASTERN

Gas bugs and buggies at the June 3rd con-

test co-sponsored by Rir Truils und Kresge. £}

Yes, even the newsreel was there. Despite limiting the number
of entrants, a good day's flying fun was enjoyed by everyone.

1 Ever been to a contest? Photos I-6 give an idea of what
it's like. These are entrants waiting turn to weigh in.

L. to R.—Larry Smithline, Ben Shereshaw, Gordon
Light, Bill Winter. No, Light's not holding his nose.

E
|
|/
=
I

The uninitiated thought the engines noisy. They 4 Funniest incident was collapse of a runway under Class
ought o be affer being picked up by address system. A job. Spectator remarked, "What a heavy model."
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CHAMPIONSHIP

Photas by Al Daraghy

The winners, left to right—Donald Huff, Ist Class B; Frank Ehling, Ist Class A and high-point winner; John Findra, Sr., Ist Class Cs
Roy Oliva, 2nd Class C; Richard Boegehold, 2nd Class A: and Harvey Watts, 2nd Class B. Ehling is the All-Eastern Champion.

2 Starting engines on the runway. The ship in front is a 3 Looks like a Golden Eagle. Notice length of runway, Most
Clipper, prominent as always. Raised runways helped a lot, contestants used boosters. Result, many less headaches,

5 Has anyone ever seen an unassisted take-off? Runways Boy, oh, boy, these 1939 gas jobs climb faster than ever.
did make it impossible to lift a ship off by the wingtips. Of course, there was the usual batch of folding wings, too.
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HIS model lays no claim to unusual performance or
Tuniquc construction methods. But it does make a

bid for the attention of the beginners as an easy-to-
build-and-fly model of sound design. All parts are num-
bered and listed in the bill of materials and should be
readily available at any model supply shop.

CONSTRUCTION

The motor stick (#£1) is the “backbone” of the model
—serving as attachment for the motor, tail, landing gear,
and wing. Select hard balsa to avoid excessive bending
when the motor is fully wound. The thrust bearing
(#2) can be made or bought in a variety of different
shapes and materials. The most conventional is dural,
but a drilled brad or bent wire bearing makes an effective
substitute.

Rear hook (#£3) is bent from 1/5."-diameter wire and

threaded and cemented to the rear end of the stick. The _

landing gear is made up of four pieces of bamboo (#6
and #7) with the ends pointed and inserted into the
motor stick. Apply cement liberally to hold them in
place. A wire axle (#8) is threaded and cemented to
the ends of each V of the landing gear. Hardwood
wheels (#£9) of 1” diameter are slipped on the axles—
the ends of the axles being bent to hold them on. A
tail skid is bent from bamboo (#35). Bamboo is most
conveniently formed by bending around a hot soldering
iron or curling iron. Or an old screwdriver can be
heated over the gas-stove flame,

Wing is made in two halves. Spread a piece of wax
paper over the work table to prevent cement from stick-
ing. The inside-center panel of each half of the wing is
filled in with /3" sheet (#15) set flush with the top
edge of the spars. Cement the two halves together—
blocking up each tip 224" for the necessary diliedral.

Elevator is cut from a piece of 1/;5” soft sheet balsa.
Only half the full-size pattern is given in the drawing.
Cut the elevator in a single piece by turning over the
pattern and tracing the other half. A slot is cut in the
center for the tail skid. Cement the elevator firmly to
the bottom of the motor stick. Balsa cross strips (#£20)
are cemented to each half for additional strength.

Rudder pattern is also shown full-size. It is cemented
atop the elevator and to the rear end of the motor
stick.

Clips bent from 1/z."-diameter piano wire hold the
wing to the stick. These clips are shown full-size and
should fit the motor stick snugly. The rear clip (#18)
should be #/35" higher than the front (#17), giving the
wing this amount of incidence. Cement these clips firmly
to the two spars at the center of the wing.

Propeller is cut from a soft balsa block. The blank
should first be shaped as indicated in the drawing. Punch
a hole through the exact center with a needle. Blades
should be rounded at the tips after cutting. Blade thick-
ness should vary from about 34" at the center to /1"
at the tips. Reinforce the hub of the propeller against
wear from the shaft by coating liberally with cement.

The shaft (#£11) should first be inserted through the
thrust bearing and three small brass washers (#12)
inserted between the propeller and the bearing. The
shaft is secured to the propeller by bending a U in the
end and pulling back into the front hub and securing
with cement.

Rubber motor is made up of four strands of 14" flat.
However, don't hesitate to add additional strands if your

THE LITTLE
JUNIOR

What could be simpler to build? Even if you have never
made a flying model before, this is a good cne to start on.

model seems to lack the necessary power for a fast,
high climb.

Covering is conventional tissue. Cover the sheet balsa
portions of the wing and tail as well as the remaining
portions of the wing. Apply dope only to the edges—a
full covering will more than likely cause the wing to
warp out of shape.

FLYING

Flying should get under way with a few trial glides,
having the wing in the approximate position of the model
in the photographs. Always point the nose of the model
toward the ground at a slight angle, and follow through
with a firm, steady push. If the model falters and then
dives toward the ground, make adjustment by moving
the wing toward the propeller. Make adjustments
slowly. Never move the wing more than 14” forward
or backward without making a test glide. If the model
dives toward the ground without showing any tendency
to climb, move the wing toward the tail,

Power flights should first be tried with about fifty
turns in the rubber: This will be enough power to detect
any serious misadjustment. The turns can be increased
as the trial flights prove the setting to be satisfactory,

Never point the model upward when launching. Hold
it level and push it at the speed at which it normally flies.
If you're not too sure of your ability to launch it prop-
erly, let it take off from a smooth surface. ;

If the model shows a tendency to spiral sharply to the

left and lose altitude quickly, warp up the front spar

of the left wing (locking from the rear). At the same
time turn the rudder slightly to the right. A model will
show a tendency to spiral to the left more often than to
the right since the reaction to the turning propeller de-
presses the left wing. .
Despite its single-surface wing, Little (Turn to page 67)
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Question:  Could you tell me whether
the Dornier Do. X had a greater wing-
span than the French Lieutenant de
Vaisseaw Paris?  Also, is there a differ-
ence between gliders and sailplanes or
are they the same? What is the fastest
plane flown in the R. €. A. F.2 H. P,
New Westminster, B, C.

Answer: The wingspan of the French
transatlantic ship is greater than that of
the Do. X by 4° 8”. The Lieutenant de
Vuissean Paris has a span of 161’ 8”; the
Do. X 157, There is a difference be-
tween a glider and a sailplane. A sail-
plane is much more streamlined, has a
long tapered wing whose aspect ratio is
over 10, is much more strongly built, has
a lower sinking speed, higher cruising
speed and a greater gliding angle; a sail-
plane is also much more maneuverahle
than a glider. I think that the fastest
plane in the R. C. A. F. at present is
the McGregor pursuit ship which has a
speed of 300 miles per hour, unless the
Canadian air force has taken delivery of
the Spitfires which they ordered,

Question: Will you please let me have
information reqarding requirements for
a position. in. the Civil Service as a Link
trainer and operator? I. J, E., Wisner,
Neb.

Answer:  Write to the Civil Aéro-
nautics Authority, Washington, D, C.

Question:  Where could T get some
plans for a pusher-type plane and also
information on it? G. R., Upper Darby,
Pa.

Answer:  There aren’t any plans
available on pusher planes that T know
of. Technical data on them can be ob-
tained from the National Advisory Com-
mittee on Aéronautics, Washington, D.C.

Question: Would you please give me
the address of a company where I could
obtain plans for a sailplane of fifty feet

This department will attempt to answer any questions concerning aviation.
this page; others will be answered by mail.

or §o wingspand {., Quebec City,

Can.

Answer: No plans for such a sail-
plane are available in this country. You
can, however, get a sailplane in kit form
manufactured by the Bowlus Sailplane
Mfg. Co., San Fernando, Cal.

Question: What are the specifications
and performance of the Ryan STM and
what other planes are built by Ryan?
What is the cost of the Ryan ST?
Whom do I write for answers to model
airplane questions? E. V. P. Stuart, Fla.

Answer: The Ryan STM is a military
version of the ST model. It has a span
of 29’ 117, length 21’ "Eil”. top speed of
169 miles per hour and cruising speed- 135
miles per hour. The ST costs approxi-
nmtely between $4500 and 85300, depend-
ing on the engine used. Another model
huilt by Ryan is the SC, a three-place
low-wing cabin ship. Write to Gordon S.
Light, care of this magazine, for all
information on model matters.

Question: On page 97 of the March
issue you mentioned that several air-
craft manufacturers were experimenting
with the apprentice system of training.
Can you give me more detailed infor-
mation on this? A. R. T., Evansville,
Iil.

Answer: There is no further informa-
tion available on the apprentice system
as conducted by aircraft manufacturers.
Some of them have taken on graduates
from wvocational aviation high schools,
these having had some experience in
aviation mechanics. You might get
some information by writing to the Civil
Aéronautics  Authority, Washington,

D. C.

Question: Could you tell me if the
naval air base at Floyd Bennett Field,
Brooklyn, N. Y., has training for non-
college graduates? If not, what schools

near Brooklyn give this traming? I, D.,
Brooklyn, N. }

I do not think that the naval
reserve at Floyd Bennett Field trains

Answer:

noncollege graduates. I would suggest
that you write them and find out. The
only schools in Brooklyn or near it
which give the training you are looking
for are commercial aviation ones, and
they charge for instruction.

Question: Please let me know where
information concerning sailplane and
glider construction can be found, and
also where can I get information on how
to fly them. W.J. C. Jr., Ashiey, Mich.

Answer: Write to the Soaring Society
of America, 1909 Massachusetts Ave.,

Washington, D. C.

Question: I am an ex-navy flier and
think that I have run into a new type
of wing. However, I do not know how
to figure lift coefficient and would like
to have you explain this point. K. R.D.,
Encinatas, Cal.

Answer: This would be rather hard
to explain here because of lack of space.
I suggest you write to the National Ad-
visory Committee for Aéronauties, Wash-
ington, D. C., and ask them to send you
their bhooklet on the subject.

Question: I have a private pilot’s li-
cense and forty hours in the air. Do
you think that there is any chance of
my joining the Brazilian or Argentine
air force? L. B., Minneapolis, Minn.

Answer: 1 am afraid that there is
not the slightest chance for you to join
these air forces. First, you haven't
enough flying time., Secondly, you must
be a citizen of these countries to join.
Also, Brazil and Argentine have excel-
lent facilities and equipment to train
their own men, whom they doubtless
prefer to oulsiders. (Turnto page 82)

Those of general interest will appear on
Inclose o three-cent stamp to insure a reply. J All inquiries regarding

appeintments for U. S. army air corps flight training should be addressed to the Adjutant General of the Army, Wash-

ington, D. C.

Those concerning application for naval aviation training should be addressed to V. 5. Navy Bureau of

Navigation, Washingten, D. €. % Persons interested in applying for air corps ground training, such as that for airplane
and engine mechanics, riggers, instrument and radic men, as well as aerial phologrﬂphy and purcchuie work, shouid
address the Commandant, Aircraft Technical School, Rantoul, liL




MOTORS

Repinald Denny Industries, Ine. (Denny-
mite)

5751 Hollywood Blvd., Hollywood, Calif.

Dallaire Model Aireraft Co. (Pee-Wee)

9830 Wyoming, Detroit, Mich.

OHLSSON MINIATURES

G630 North Alvarado St., Los  Angeles,
Calif.

Forster Brothers

521 Lake St., Maywood, 11l

G. H. @. MOTORS

8547 East 140th St., New York, N. Y.

Hi-Speed Division (Hi-Speed)

800 E. Gage Ave., Los ' Angeles,

Fhant Maotors (Phantom)

800 E. Gage Ave,, Los Angeles, Calif.

Herkimer Tool & Model Works (0. K.)

Herkimer, N. Y.

M & M Model Wheel Co. (M & M)

325 North 79th Street, Seattle, Wash.

Afreraft Industries (Cyclone)

Grand Central Terminal, Glendale,
Angeles, Calif,

Kenwond Hobbles (Rebel)

735 Commeree Sk, Nashville, Tenn.

The Great Western Airplane Company, Ine.
(Jamus)

1700 W. Adams, Los Angeles, Calif.

Avion Maodel Ajrerait Mfg. Co. (Mereury)

P. 0. Pox 906, Woonsocket, H. 1.

Keener Afreraft Industries (Brat) -

2420 N. Washinglon, Los Angeles. Calif.

Trojan Miniature Produets Co. (Trojan)

G826 Sunset Blvd,, Hollywood, Calif.

Kaydet Produets (Kaydet)

312 Exchange Bldg,, Nashville, Tenn.

Bunch Model Airplane Co.

5009 So. Hoover St., Los Angeles, Calif.

Svynern Devices, Ine.

Calif.

Los

523 Boydell Bidg., Delruii Mich.
Husky Miniatura Motor
1400 Morth 45th St., Sl"ltlle, Wash.

Warren Sales & Bermc (Tom Thumb)
412 Brett St., Inalewood, Calif.

JUNIOR MOTORS CORPORA-
TION

2545 N. Broad St, Philadelphia, Pa.

International Models (G-9)

251 West 55ih St., New York City.

Hurleman Distributing Co. (Aristoerat)

l4%1w. Hunting Park Ave., Philadelphia,

TRAINS, BOATS AND RACING
CARS

Aero Marine Model Lab (boats)
339 East G2nd St., Los Angeles,

Marine Model Co,
174 Worth Street, New York, N. Y.

Mead Gliders (boats)
15 5. Market, Chicago, 11l

Aireraft Manufacturing Company

cars)

152 West 42nd Street, New York, N. Y.
Sporteraft Kayaks

105 Pearl St, Paterson, N. J.

B. B, Korn Specially Mfg. (racing ears)
7520 Melrose Ave., Los Angeles, Calif.

Wasp  Model Supply (racing ears)
4128 Wade Ave., Venice, Calif

Buneh Model Airplane Co, (racing cars)
G009 8o, Hoover St., Los Angeles. Calif.

Heqmah! Denny Industries, Inc. (racing
5?5| Hnllwnod Blvd., Hollywood, Calif.

MEGOW!'S (boats)
AlPHuwnrﬂ & Oxford Strects, Philadelphia,
.

Calif.

(racing

Westlake Model Co. (boats)
Erie, Pa.

CLEVELAND MODEL & SUP-
PLY CO., INC. (trains & rac-
ing cars)

4508-C29 Lornin Ave,, Cleveland, Ohlo.

World Wide Hobhies (racing cars)

2739 South Greeley St., Milwaokee, Wis.

Ideal Aeroplane & Supply Co., Inec.

(beats
Zﬂ"’-l Wnl 19th St., New York, N, Y.

A. Co. trnrino £ars)
Box E?I. Inglewood, Calif.

WHEELS, PROPELLERS,
ERING MATERIALS

MODELCRAFT (Props)
7306 S. Vermont Ave., Los Angeles, Calil.
COMET MODEL AIRPLANE &

SUPPLY CO. T-5 (Ritz props)
129 W, 29th St., Chieago, Ik
Marpell Superior Products Co. (Wheels)
6406 Victorin Ave., Los Angeles, Calif,
Floyd Bros. Model Supnlies

(Mirro-film covering)
1388 Carr Avenue, Memphis, Tenn.
M & M Model Wheel Co. (Wheels)
325 North 70th.St., Seattle, Wash.
Selley Mfg. Co. (halsa props)
1373 Gates Ave., Brooklyn, N. Y.
Howes Propeller Co.
Fairview Ave., Stamford, Conn. o
Planefilm Division
Lock Box 166, Dayton, Ohio.
Ace Model Shop (racing ear wheels)
808 E. Colorado St., Pasadena, Calif.
Hoyal Standard Propellers
3 Balcom St., Nashua, N. H.
Avion Model Aifreraft Mfo. Co. (props)
P. 0. Box 906, Woonsocket, R. I.
Harwit Industries {props)
1814 N. Burnett Ave., Louisville, Ky.
Tru-Pitch Propellers (alza wheels)
2188 Pitkin Ave,, Brooklyn, N. Y.

Pioneer Propellers,

Lock Box 7102, Cap. Hill Station, Den-
ver, Caolo.

Whitfield Paper Works

706 Varick St., New York, N. Y.

Austin-Craft (props)

431 E. Victory Blv:l.. Burbank, Calif.
International Models flll'nni‘ wheels)
251 W. 55th St., New York, N. Y.

Midwest Model Supply {nrons}
445 West 69th St., Chieago, 111,

Model Parts Manufacturing Co.

(racing-car wheelg)
218 East 120th St., New York, N. Y.

Lawrence Propellers
2106 Llewelyn St., Baltimore, Md.

MOCDEL KITS

COMET MODEL AIRPLANE &
SUPPLY CO.

Dept. T-5, 1209 West 20th Street,
Chieago, 1.

LLOYD DITTMAN
Box 238, Norwalk, Wis.

Dellaire Model Aireraft Co.
9830 Wyoming, Detroit, Mich.

American  Model  Airplane Go.  (Ruhber

onlyr
347 E. [43rd St, New York, N. Y.

4. L. Wright Ine., -

1447 Merchandise Mart, Chicago, Il

Model Crafts Co.

1603 K Street, N. W., Washington, D. C.

Superfor Model Company

Box 1994, Tulsa, Okla.

NEW CYCLONE AIRCRAFT
CO. (Gas only

166 Richards Strect,

CoVv-

]
Brooklyn, N. Y.

Polk's

420 7th Ave., New York, N. Y.

V. Ko Mnllrl Airplanes & Supplies
(Gas only)

7304 Main Streﬁt Willinmsville, N. Y.

HEATHE MODEL AIRPLANE
CO. B-5 (Gas only)

260 Troy Ave., Brooklyn, N. Y.

The Korff Co. (Gas only)
607 East 34th Street, Indianapolis, Ind.

ODEL MART

The purpose of this department is to provide our readers with the most complete directory of Manu-
facturers of Model Airplanes, engines, parts and accessories. Your name and address will be listed
in this directory for $1. per listing. Your name may be shown under any or dll divisions as you re-
quest. Copy for your listing must reach us not later than the fifteenth of the second month preceding
the month of publication. In all cases cash must accompany order and new advertisers are asked to
give references. Adverlisers whose display advertisements appear in other paris of this issue are
‘indicated by capitals and are listed without cost.

Ideal Aeroplane & Supply Go,, Ine.

2024 West |5th Street, New York City.

Pineyhirst Alrcraft (Gas only)

Mays Landing, N. J.

CAPITOL AIRCRAFT & SUP-
PLY CO.

1613 Ens{ New York Avenue,

Brooklyn,

Paramount Model Airplanes

59-61 Liberty St., Brookivn, N. Y.

BAY RIDGE MODEL AIR-
PLANE & SUPPLY CO.
(Gas only)

232A 45th Street, Brooklyn, M. Y.

New Construct-a-Flane Co. (Rubher only)

71-83 Beaver Strect, Brooklyn, N. Y.

Paul K. Guillow (Rubber only)

Wakefield, Mass,

Radio Cycle Company (Gas only)
2725 Delaware Ave., Buffalo, N. Y.

Douglas Model Ajrcraft Co, (Rubber only)
1400 North 45th S5t., Seattle, Wash.
Miniature Aireraft Corp

83 Low Terraco, Smten Ishlu[ N. Y.
International Models
251 West 55th Street, New York City

HAWK MODEL CO., T-89

3521 West Fullerton Ave., Chieago, 1l
MODELCRAFT
7306 South Vermont Ave., Les Angeles,

Calif.
Berkeley Model Supnlies
230 Steuben St., Brooklyn, N. Y.
Jay's Model Shop (Gas anly)
7902 Beverly Blvid.. Loz Angeles, Calif.
Charlotte Model Afreraft Co. (Gns anly)
Professional Bldg., Charlotte, N. C.
G. H. Q. MOTORS, INC.
§54T E. 149th Street, New York, N. Y.

Caontinental Model Afrplane Co.
1129 Myrtle Avenue, Brooklyn, N. Y.

Aireraft Industries
Grand Central  Terminal,
Angeles, Calil,

Sun Aero Company (Rubber only)
054 Eddy St., San Francisco, Calif.

Ewing Maodel Shw (Gas only)
31 New Hillerest Ave., Trenton,

Kenwood Hobbie

735 Commerce Sl.. Nashville, Tenn.
Fli-Rite (Rubber only)

P. 0. Box 148, South Gate, Calif.

Elliot Aireraft Co. (Rubber only)
5671 Lake Bivd,, East St. Louis, 1l

Reginald Denny Industries, Ine.
57..| Hollyweod Blvd., Hollywood, Calif.

Bunch Madel Airplane Co.
5013 South Hoover St., Los Angeles, Calif.

The Peerless Mpdel Airplane Co.
3088 W. 106th, Cleveland, Ohio.

Scientific Model Airplane Co. AT-3
218-220 Market St., Newark, N. J.

MEGOW'S MODELS
At hl:nwg':ﬂ andl Oxford Streets, Philadel-
phia, Pa.

The Great Westorn Airplane Company
1700 W. Adams, Los Angeles, Calif.

CLEVELAND MODEL & SUP-
PLY CO., INC.
4508-G24 Lorain Ave., Cleveland, Ohio.

Burd Mnlle! Airplane Company (Rubber

?.IIS-ZII? E. Oliver St.,, Baltimore, Ohio.

Avion Model Aircraft Mig. Co. (Gas only)
P. 0. Box 906, Woonsocket, H. I.

Beshar Models
329 East 54th Street, New York Citv.

Selley Manufasturing Co., Ine, (Ruhber
anly) y

1373 Gates Ave., Brooklyn, N. Y.

Kansas City Model Alrplane Supply

Glendale, Los

N. L

(gas

only)
4033 Bellefontaine Ave., Kansas Cily, Mo,
Tru-Pitch Propellérs (oas only)
2188 Pitkin Ave., Brooklyn, N. Y.
Eastern States Model Co. (gas only)
ESG Bellevue Ave., Trenton, N. 1.
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‘Washington Institute of Technology
McLachien Bldg., Washington, D.

IGNITION SPECIALTIES AND
RADIO CONTROL
Nathan R. Smith Mfg. Co. (Coils &

radi

1814 West 8th St., Los Angeles, Calil.

Cadet Model Co. (sell starter)

1220 Airway, Glendale, Calif.

Roosevelt Model Aeroplane Supply Co.
(self starter)

Hangar B, Roosevell Field, Long lIsiand,

Austin-Craft (timers & battery hniurs)

431 E. Victory Blvd., Burhank, Calif.

Kaydet Products (eoils & condonsers)

311 Exchange Bldg., Nashville, Tenn.

Hurleman Distributing Co. (plugs, eoils,
cearhuretors, replacement timers)

1438 W. Hunting Park Ave., Philade.phia,
Pa.

The Aero-Spark Company (eails)

37-300 81st St., Jackson Heights, N. Y.

Polk's (coils)

429 7ih Ave., New York, N. Y.

Radio Airerait Co.

189 Utica Ave., Brooklyn, N. Y.

Mohawk Model Co. (ignition kit)

4170 Germantown Ave., Philadelphia, Pa.

SUPPLIES

HEATHE MODEL AIRPLANE
cOo., B-5
260 Troy Ave., Brooklyn,

Model Airplane Utility Co.

5307 New Utrecht Ave., Brooklyn, N. Y.

Parampunt Model Airplanes

5! Humboldt St., Brooklyn, N. Y.

Junior Aera Supply Co.

100 E. 10th Si., Neow anit. N. Y.

BAY RIDGE MODEL AIR-
PLANE & SUPPLY CO.

2328 45th Street, Brooklym, N. Y.

Selley Mfq. Co., Ine.

1373 Gates Ave., Brooklym, N. Y.

SKYWAY MODEL AIRCRAFT
SUPPLY CO,, Dept. A

383 Seventh Ave., Brookiynm, N. Y

IMPERIAL MODEL AERO
SUPPLY

263-E Main St., Hackensack, N. 1.

Hodgman Rubber Co.

261 Fifth Ave.,, New York, N. Y.

Tr]aun[e Model Supply

32.57 38th 5t., Long Island City. N. Y.
Scientific Mndel Airplane Co., AT-11
218-220 Market Street, Newark, N. l.

DIAMOND MODEL MFG. CO.,

B-5
260 Troy Ave., Brooklyn, N. Y.
Relinhlz Dealers Supply
416 Gravesend Ave., Brocklyn, N. Y.

Capital City Model Shop
71 E. Arch at Jackson, St. Paul, Minn.

Polk’'s Model Craft Hobbies, Inc.. AT

429 Seventh Ave., New York, N. Y.

CLEVELAND MODEL & SUP-
PLY CO., INC.

4508-C29 Lorain Avenue, Cleveland, Ohio.

Country Club Aero Supply Co.

N. Y.

33z Troost, Kansas City, Mo.
Triboro Model Supply Co.
3521 32nd St., Leng Tsland City, N. Y.

D D X R SALES CO. (fuel)
285 Madison Ave., New York, N. Y.

MODEL RESEARCH LABORA-

TORY
4531-T North Western Ave., Chicage, 1l

WATERBURY MODEL BUILD-
ERS SUPPLY

131 Cherry Street, Waterbury, Conn.

Lonan Model Aireraft

818 Windser Avenue,

MERCURY

1592 Lincoln Place, Brooklyn,

Windsor, Ontario

NL Y-
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pressure by the piston, after which com-
pressed air is introduced to make a
proper firing mixture. This system, al-
though working quite well in a number
of trials, proved rather complicated, and
much too heavy for ordinary aireraft,
where weight must be kept to a mini-
mum.

The second, and most successful, super-
charger is the blower or compressor
type, where all air entering the car-
buretor is compressed by a rotary
blower, run either from engine-driven
gears or an exhaust gas turbine. Tur-
bine blowers have been used in the army
air corps for some time, although the
past few years have seen their first serv-
ice use,

When we consider that a modern air-
craft engine of 1,500 horsepower con-
sumes about five tons of air per operat-
ing hour, we can vividly see that the
means of forcing this all-important gas
into the combustion chamber is very
vital, The turbine type of super-
charger was pioneered by Professor
Rateau of France, who in the early
vears of the War built many suceessful
aireraft superchargers. His first exhaust-
gas-operated installation was on a Lor-
raine-Deitrich 100-horsepower engine. At
an altitude of 9,000 feet the available
horsepower was boosted from 111 to
165, and the engine revs were increased
from 1,370 to 1,550, a very creditable
increase for those days.

Much interest was evidenced in these
superchargers by the Allied powers as
time after time their slow, heavy homhb-
ers had been shot down because of their
relatively low absolute ceiling, making
them easy prey to ground guns and
enemy aircraft. Could they but boost
the engine horsepower sufficiently to
allow their lumbering Handley-Pages,
Caudrons and Capronis at least a fight-
ing chance, their chances of success
would be greatly enhanced. Professor
Rateau continued his experiments and
soon produced a turbine-driven “super”
for the 300-horsepower Breguet, stand-
ard observation and light-bomber type
of the French air service at the time.
Time of climb to 15,400 feet was reduced
from 48 minutes to 27 minutes, and
speed at this altitude was raised from
91 to 120 miles per hour. Tests on this
plane definitely showed that the turbine
type of supercharger had great possibili-
ties, a fact that is just now being borne
out. Tests on the Breguet showed that
sea-level manifold pressure could be
maintained up to 20,000 feet with the
equipment then on hand. All military
authorities agreed that the possibilities
of high-altitude flying for military air-
craft were almost unlimited.

Superchargers were recognized in Ger-

_ing the War,

SER LEVEL—MILES HIGH!

(Continued from page 30)

many as important adjuncts of military
aviation, and although data on early
models is rather sketchy at best, it is
known that many types were tested dur-
Multistage compressor-
type superchargers were built that could
maintain sea-level pressure up to 12,000
fect, and in addition the pressure could
in most cases be varied at will by the
mechanic or pilot. More recently has
come news from Germany of the popu-
lar Junkers Jumo Diesel with a success-
ful exhaust-driven two-stage super-
charger. Seven hundred and fifty horse-
power can be developed up to 20,000
feet, For take-off and low-altitude speed
runs the gear-driven supercharger is cut
in, the exhaust-turbine unit evidently
being used only for extreme altitudes,
This trend in design seems to have much
m its favor and is being used in a modi-
fied form in the new Boeing B-17B Fly-
ing Fortress being built for the U. S.
air corps.

Our own army air corps, naval bureau
of aéronauties, and N, A, C. A. laborato-
ries have done more actual experimental
work on engine superchargers than have
the official organs of any other nation.
The army, co-operating with the General
Electric Company, has made a very suc-
cessful turbo-exhaust supercharger that
is proving more and more valuable as
man explores the upper strata of the
atmosphere to even greater heights.
More about this interesting invention
follows, but first let us examine some
developments of other types.

One of our earliest “supers” was the
Sturdevant, an engine-driven blower, of
the one-stage type (only one-gear ratio)
operating at a constant rate of ten times
engine speed. It was connected through
belt and gear drive, the belt allowing
for slippage encountered in sudden ac-
celeration or  deceleration.  When
mounted on a Liberty “6” engine, the
r. p. ms actually increased from 2,100
to 2,500 at 20,000 feet, raising the
blower speed from 21,000 to 25,000
r. p. m, a very desirable condition,

The Root supercharger, somewhat
more complicated than others, was
tested for some time by the N. A, C. A,
and the navy department. It consists
of two rotors, or blowers, turning in op-
posite directions. The blades of one
compressor fit into the recesses of the
other and are held in correct timing by
a gear system. This installation was
quite successful in most cases, although
somewhat more complicated than other
types. It developed up to eighty-nine
percent of sea-level horsepower at 16,000
feet and raised the practical ceiling of
the Liberty-powered DH-4B from 14,500
feet to 81,000 feet. This type of “super”
was one of the first to he used on a

AIR TRAILS

radial engine, being tested on a Curtiss
TS-1 fighter for some time. A Root
supercharger was also used on a Wright
J-4-powered Vought UO, and showed
that above 28,000 feet pre-ignition and
detonation were caused by overheating.
This showed in mno uncertain manner
that high-altitude engines must have
adequate fin area on eylinder heads.
Although the air is considerably colder
at high altitudes, it is also much thinner
and consequently dissipates heat at a
much slower rate than at sea level,

The Rateau type of turbo blower was
patented in this country in 1917, and
out of this unit came in turn the Moss
supercharger and finally the successful
General  Electric  exhaust-gas-driven
“super.” When the army air corps or-
dered fifty Consolidated PB-2A two-
place pursuit planes a few years ago,
they specified the installation of these
General Electrie superchargers to enable
combat flights to be made in hitherto
unused levels of the upper air. That
this type of two-seater has succeeded
was shown a year ago when a PB-2A he-
longing to the Thirty-third Pursuit
Squadron reached 89,200 feet, a record
for such a type.

Before going on it would be well to
explain just how this turbine-driven
“super” operates, and just what its ad-
vantages are. In most cases the turbo
supercharger must be mounted on the
outside of the cowling, due to the ex-
tremely high operating temperatures en-
countered, often running from 1,200 to
1,400 degrees F. at the exhaust outlet.
Although the latest installations are well
faired into the general fuselnge or nacelle
shape, all cowlings must be made of
stainless steel or some other durable
metal that will withstand terrific heat.
The motive power used to operate these
superchargers is the waste exhaust gas
which is run into a collector pipe and
then to the “super” turbine itself. These
hot exhaust gases are sent through a
nozzle box into the fluted turbine much
like an ordinary steam turbine. The
actual nozzles are arranged in a semi-
circular plate, in front of the nozzle box,
in order to keep the temperatures as low
as possible.

Cooling bearings on early models was
relatively simple, as water from the regu-
lar radiator system could be piped
through the chamber, but with the ad-
vent of Prestone cooling, and air cool-
ing, specially hardened steels were
turned to for bearing surfaces. The
turbo unit has a by-pass valve that
enables the gases to be passed out of
the manifold without going through the
nozzle box. Turbine speeds run from
20,000 to 22,000 r. p. m.s, and the entire
unit of the supercharger usually weighs
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about one hundred pounds, depending,
of course, on the type of engine it is |
used with. The inner section of the
General Electric supercharger i1s much
like that used on conventional radial |
engimes, the turbine being connected to
a small fanlike blower that forces air
into the carburetor,

As the air is greatly heated by this
merease in pressure it is necessary to

pass it through an intercooler to bring |

its temperature down to approximately
one hundred degrees F, 1f the air were
allowed to enter the engine in its original
heated state it would cause a great de-
crease in horsepower, and make the en-
gine delonate violently. The intercooler
is, in effect, an air radiator, operating
much like a water radiator. Many of
the inner details of this supercharger
may not be revealed, due to the re-
stricted military nature of all present in-
stallations. As far as is known, the
materiel division of the air corps has, in
co-operation with General Electric, made
the only known serviceable turbo-driven
supercharger in general use at present,
and they evidently wish to keep it solely
for the use of this country.

Many of the more recent air corps
orders specify these efficient General
Eleetric units to boost horsepower in the
rarefied upper air. The recent service
order for thirteen Bell FM-1 Airacudas
will use these superchargers, as will the
Curtiss P-87 single-zseaters, which are
thought to be, respectively, the fastest
multiplace and single-place fighters in
the world, The Allison V-1710 engine,
used in both of these ships, has been
expressly designed for use with the tur-
bine supercharger, and owes much of
its suceess to this efficient supercharging
system. So efficient is this engine, in
fact, that it can develop its full 1,000-
rated horsepower up to 25.000 feet, mak-
ing it one of the most powerful engines
today.

In addition to these liquid-cooled
turbo installations the army has ordered
twenty-six Boeing B-17B heavy hombers,
all of which will mount exhaust-turbine
superchargers, in addition to their two-
stage, gear-driven “supers.” The addi-
tion of the turbo units should inerease
the effective ceiling of the B-17B some
10,000 feet over the earlier YIB-17 Fly-
ing Fortresses. Tests have already been
run, and are now continuing, on the
Boeing YIB-17A and Lockheed XC-35
airplanes, both of which use turbo
Although the Boeing ships
ill not be pressure-cabin jobs, like the
35 and the Boeing 307-5 Stratoliner,
they will use full oxygen equipment to
make such high-altitude flights possible.

Although superchargers do take a cer-
tain amount of horsepower to operate,
they more than make up for their keep
by the increase in available horsepower
they effect. A 1,200-horsepower aircraft
engine uses approximately 196 horse-
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“THE HURTLING MONSTER
STRAIGHT AT ME!

ROARED

F. L. BROWNELL
Licensed Guide
Adirondack Forest
Preserve

o “One dark night," writes Mr. Brownell, *I had to cross
Fourth Lake in a canoe. The utter silence gave one the
feeling of being a million miles from civilization.

0 “The hurtling monster was roaring
straight for me! The pilot couldn’t hear

" my shouts, I made a frantic grab for the
flashlight beside me. Just in time, the
pilot saw its bright flash,

e "About halfway across, the night was
shattered by the roar of a powerful motor.
Two specks of light, which rapidly grew
larger, came towards me—a seaplane
which had been anchored on the lake!

e "The plane shot aside as it took the air, missing my canoe by
what seemed like inches! I think I can truthfully say that those
‘Eveready’ fresh DATED batteries saved my life, I'll tell the
world I'll never be without them in w2y flashlight. It just doesn’t
(Signed)

L Z Gurornetl

pay to take chances.

NATIONAL CARBON COMPANY, INC., 30 East 42nd Street, New York, N. Y.
Unit of Union Carbide [I[8 and Carbou Corporation

power to run its supercharger, while a
1,500-horsepower type may use up to
330 horsepower. When we consider that
the supercharger allows the engine to
turn up perhaps fifty percent more

horsepower at altitude, we can see that
it is not only a convenient accessory,
but one of utmost necessity if man
15 to effectively travel the air lanes of
the future—the substratosphere.
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THE DUCK

(Continued from page 44)

a whole sheet of /5, x 2" the same way
to provide for the top and bottom of
the body. The best way to cover with
tissue is Lo brush dope on the whole sur-
face, lay an oversize tissue on top and
smooth out with the palm of the hand.
To counteract the strong warping ten-
dency a coat of dope should follow on
the other side, and when both sides are
dry the tissue is trimmed with a razor
blade.

Now prepare the four formers (FA,
FB, FC, FD). FA is a triangular block
of wood forming the nose of the body.
Cement the rear hook on FD before as-
sembling the two sides. First pin and
cement the two sides to FA. When the
glue has set put the other formers in
one by one and lastly pull the top of the
tail together and cement. Bottom blank
No. 3 is fitted in between the two sides,
- thereby shaping the bottom of the boat
from the step on.

All the other pieces needed for the
body are just oversize pieces of wood
glued on to the sides and trimmed after.
ThLe whole top can be made easily out
of one piece, but the front end of the
bottom requires four pieces. Two pieces
between formers FC and FB, and from
I'B to the very nose, two other pieces,
with the grain running right-angle to
them, are required.

Trim and sandpaper the edges smooth.
Now dope a strip of tissue along each
corner to cover up and strengthen the
joints. Proceed to cut out all the open-
ings. Cutting the window shapes out
of a different color tissue and doping in
their places on the body makes the ra-
zor-blade work easier and neater, Next
the landing-gear struts are hent. Do not
forget to slip the aluminum tubings on
first. They are glued on FB (several
coats) through the side windows,

Now you can cover the windows with

celluloid, fasten small hooks for the
landing-gear rubber bands, also the two
straight wires through the top which
hold the rubber bands for the nacelle,

The wheels and water rudder are made
of light balsa and waterproofed by sev-
eral coats of dope.

The slight bulge of the nacelle sides
is the result of an extra coat of dope
on the uncovered insides. First the top
seam is pinned and eemented, then the
bottom former FE and the solid balsa
front piece are added. Two wire pins
fix the nacelle to the body. Place the
nacelle in position on top of -the body
and press lightly to mark the position
of the pins. Now enlarge the two holes
and glue a square piece of sheet alumi-
num, also punctured, to ecoincide with
the holes.

The two-piece nose plug is fitted and
carved to shape. The bearing is a cop-
per washer and small bushing in the
front and rear of the nose plug. Cut
the propeller out of medium-hard balsa.
Waterproof with a couple of coats of
dope, colored or otherwise. Fit in the
same bearings as on the nose plug, and
make sure that it is equipped with your
choicest freewheeling,

Use six strands of 14" flat rubber for
motive power, It is important to lubri-
cate the rubber, because going through
the body it sometimes rubs slightly on
the wood. For this reason the rubber
should be put in the body and the prop
tried for smooth run. If too much vi-
bration results the cause may lie in too
small a hole on top of the body or hot-
tom of the nacelle. Or a too-large hook
on prop shaft striking the sides of the
nacelle will eause uneven run.

WING AND TAIL

Cut out ten ribs, two of which are
14" thick, These are placed first as wing
roots, and later on carved to fit the side
of the nacelle, The wing is made in
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two halves. Tix the two end ribs of
each wing to the leading and trailing
edges and set the remainder and the spar
in after, Bend a 14"-wide bamboo into
the shape of the tip above the gas range
and slice two */;4"-thick pieces off with
a knife. Upon finishing the wing frames,
cover them with Lissue, spray with wa-
ter and dope once.

The tail surfaces are of 1/;2" sheet
balsa. Cut out the exact shape and
smooth the surface with fine sandpaper.
Cover both sides with tissue the same
way as the body has been.

With the tail surfaces fixed in place,
the center of gravity should fall to a
spot five inches from the nose. Set the
wing so that this spot coincides with the
wing spar, not forgetting the proper in-
cidence and dihedral.

FLYING

A rough adjustment can be accom-
plished indoors, in the cellar, or even a
large-size room with pillows placed at
the probable landing spot. Ten feet of
gliding is ample distance to show a stall-
ing or diving tendency. Warp the ele-
vator flippers to correct anything but a
flat glide. Do not rush outdoors regard-
less of the weather; wait for a ealm hour
and save yourself a lot of trouble. For
outdoor adjustment T recommend 1/,,"
right rudder and an equal amount of
right thrust on the nose plug. Wound
to capacity, which is four hundred turns,
it will take off from water or land alike.

BILL OF MATERIALS

(Soft balsa throughout)

2 sheets ! /40 x 8 x 36"

1 sheet /13 x2x 36"

1 prop block 6 x1 x 34"

1 length bamboo 14 x 15"

Small blocks for nose plug, nose of hull,
bottom of nacelle

Wire bushings, aluminum tubing and
washers

ATTENTION

to our readers.

or stamps.

TO LIGHT PLANE ENTHUSIASTS!

In response to many requests, and in keeping with our aim to further the sport of
light plane flying and the forming of light plane clubs, we offer the following service

Upon receipt of 10c in coin or stamps to cover printing and mailing costs we will send a
simplified plan for the formation of a light plane flying club, a tested constitution and bylaws from
which a workable governing and operating plan can be formulated.
with the collaboration of the editors and heads of successful light plane flying clubs now in
operation, with slight modifications due to regional and other circumstances.

Please be sure to note the make and type of any light plane you now own, or plan to pur-
chase in the future either for club flying or individual member use.

This will enable us to gauge more accurately the flying club situation as it now stands.

If you’re contemplating the formation of a club or are interested in getting the most from
your present club, send for these valuable plans at once, :
Club Plan, AIR TRAILS, 79 Seventh Avenue, New York City. Be sure to enclose 10c in coin

Address your request to Light Plane

These have been arranged




AIR TRAILS

MODEL MATTERS

(Continued fraom page 43)

which they turn out. The Pepperells re-
cently made some changes in the origi-
nal Valkyrie model. Powered with a
Baby Ohlsson, it shows a practically
vertical climb of a thousand feet per
minute. The average duration on forty-
five-second engine run is five minules.
The Pepperells hold all gas-model ree-
ords.

Max Allen says the best time of the
year for thermals is from February to
April. He's had the pleasure of watch-
ing Lhree of his models in thermals. The
longest flight was thirteen minutes with
a modified version of Dague's Mulvihill
Winner (19587).

Unfortunately gas motors in New Zea-
land cost twice as much as in this coun-
trv. This is a stumblingblock for many
modelers who would like to graduate
from the rubber class.

Air Trails ean’t help but boast that
all the models mentioned in Allen’s let-
ter were built from plans presented
the model department. Through the
long list of championship models we
have been able to present designs that
have all the “bugs” ironed out. 1In this
way the builder is assured of good
flights. Letters and contest results have
proved this to be true.

FROM ENGLAND. Peter G. F. Chinn
of Hertfordshire, England, sent a photo
of the Gordon Light Wakefield Winner
(April, 1936, issue) and the Dick Korda
Record Holder (February, 1938). The
Wakefield has been patched no less than
forty-six times because of the numerous
treetop landings. The Korda has come
in for its share of patchine—the most
recent being after a perfect flight of
nearly two minutes on only three hun-
dred turns, it landing in a top branch of
a seventy-foot tree. And since it was
wintertime, there were no leaves to ease
the landing.

The circular insignia on the side of
the fuselage is that of the National
Guild  of Aéromodelists which was
founded early this year. The N, G. A,
issues insurance to its members against
third-party claims. The rates are six
shillings per annum for rubber models
and two pounds six shillings for gas-
powered, All ships must bear the guild
insignia which carries the motto. Volas
cum cura—fly with care. At present the
guild is unable to insure modelers liv-
g beyond the boundaries of the United
Kingdom.

This is worth while news from Eng-

land. We in this country will do well to
follow the motto of the guild, even

though we are not members. It will be
interesting to learn further news of the
N. G. A. aclivities,

NEW SOUTH WALES, AUSTRALIA. This

month we have a letter from another
modeler in Broken Hill, New South
Wales, Australia. Last issue William

Welsh told us about the success he's had
with models built from plans presented
in this magazine. This month W. A,
Hall takes the lead with an officially
recorded flight of ninety minutes with a
Korda design (February, 1938, Air
Trails). At a meet last March he
lnunched his model, watched it circle
into the sky. Leisurely he followed it
cross-country for twelve miles, and after
ninety minutes it passed from sight—
still elimbing. No news has been re-
ceived from the model. And it seems
unlikely it will be returned because of
the uninhabited nature of the country.

Hall’s performance is even more re-
markable since he's only fifteen years
old. He's been building models for
about three years. It will he interest-
ing to learn whether this flight consti-
tutes a new Australian record.

They certainly raise good model build-
ers in Broken Hill, Australia, By the
time Welsh and Hall are a few years
older they will he threatening our hold
on the international trophies. Further
news from Broken Hill will certainly be
welcomed.,

FIFTH ALL-EASTERN CHAMPIONSHIP
GAS MODEL CONTEST. This meet, held
at Hadley Field, New Jersey, June 8rd,
was cosponsored by Kresge Aéro Club
of Newark and Air Trails. Perfect
weather for the spectators, but a trifle
too much wind for the gas models were

the conditions greeting the entrants.
Nevertheless, between gusts, many fine
flights were turned in. Fast-climbing

jobs made the most of the allotted
twenty-second motor run. Many of
them drifted out of sight while still high
in the air. H., K. Moon, of the Brook-
lyn Sky-Serapers, described the flights
and the activities of the contestants
through the loud-speaker system. Being
a modeler himself, his talk did much to
clear up the hazy ideas on models held
by the uninitiated spectators.

Benjamin Shereshaw, director of the
Kresge Club, did a capable job in iron-
ing out the usual contest difficulties and
putting across a smooth-running contest,
Soldiers from the Raritan Arsenal acted
as timers and officials,

Flying was done in three events: Class
A—up to 225 square inches wing area,
with engine displacement up to .2 eubic
inches: Class B—225 to 4350 square
mches wing area, maximum engine dis-
placement of 8 cubic inc]lt‘w: and Class
C—450 square inches wing area and up,
maximum engine displacement of 1.25
cubic inches, Two flights were allowed
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MISS TINY WINS $502¢2

for Frank Jeffers

On Mareh 5, 1039 Miss Tiny won FIRST,
i

BEECOND, and THIRD plaves in the first (
fornia open, 20 seeond engine run conte at
Pomona, Hying against 200 ships of all slzex,

Order vour Miss Tiny now and start winning
$50.00 souvenirs.

Wing span 46 Inch, eonstant eord. For Ohls-
son 25, phantom, hi-specd  and other 8 inch
engines, DELUXE KIT contalns spun cowl, &k,

214 inch Valt Alr Wheels. coment, dope, die-out
ribz, plenty of good balsa, and full size plins,
i 12 A e e e e R LR
STANDARD KIT sanie, but with 1.-.-.mhnu

1] [T ekl b 3 iy S PN sanenvine 200
DRY KIT complete except for  wheels,

covering, cement and dOPE.. ... versvves 1LBB
PLANS ONLY.......... O R e L

LOOK!

GAS MODEL PROPS

Precision Built
and Balanced

Efficient? Well,. the
First, Second, Fourth, Seventh,
teenth . place  at Pomona. ¥ Only
through the perfectlon of an ingenious p:mu 1jer
machinge are we able to sunply super finfshed
propellers at the unheard of price of 23¢. Stock

up now—¢arry @ doden extras in your zsc

mnl }m: fnmnh»:u_- Tan uf -.h-v-
Wmelnr iree :atl!os for cnmplete Imn of Mnddcnﬂl products.

MODELCRAFT

Modeleraft  prop  wan
'1'.I|1I1| and Thir-
1

7306 S. VERMONT AVE.

LOS ANGELES « CALIF.
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to each contestant. Take-off was from
runways built about two feet above the
ground,

The S. S. Kresge Trophy was awarded
to Frank Ehling for scoring the great-
est number of points in the combined
events. This trophy is perpetual and is
awarded each year. Scoring is based on
20) points for Lst; 15 for 2nd; 12 for 3rd;
9 for 4th, et cetera, Atlractive trophies
were awarded to the first two places in
cach events. Motors, kits, subscriptions,
books, and other prizes were given to
the next eight places in each event.

Tabulated results were as follows:

Event |—Class A. Il1st—Frank Ehling,
1:27; 2nd—Richard Boegehold, 1:15; 3rd—
Jerome Stoloff, 1:12,

Event |l—Class B. Ist—Donald Hulif,
5:28; 2nd—Harvey Watts, 4:14; 3rd—Cor-
don Murray, 4:06; 4th—George Moro, 3:14;
5th—J. Onofer. 2:46: Gth—Gus Jung, 2:28;
Tth—Steven Curtis, 2:25, 8th—V. J. Bon-
nema, 1:56; 9th—Frank hling, 1:45; 10th—
Joe M?ler‘oviich, 1:45; 11th—Henry Nelson,
1:33; 12th—Howard Beltchman, 1:15; 13th—
Edward Soltis, 1:14.

Event 1ll—Class €. 1st—John Findra,
8r., 11:40; 2nd—Roy Oliva, 8:10; 3rd—H.
Spates, 6: '15 4th—>Magnus ﬁmrlerson 6:53;

5th—John P‘lmh e f Bth—Ar thur
Gray, 4:35: Tth—J. Moore, 4:03 ; 8th—Ken-
neth II_u.lm 3:30; 9th—Ilarold Sauer, 3:02;
10th—Bud Van “’\L, 3:02,

NO FIRSTS ALLOWED! April 30th was
the date for a type of contest designed
to attract modelers who had never won
a place (1st, 2nd, or 3rd) in a model
contest. It was sponsored by the Mil-
waukee Aéronauts, and open to all mod-
elers in the city. Rubber stick and fuse-
lage, together with a glider event, con-
stituted the day’s program.

Contests like this give the up-and-
coming modeler a chance to show his
stuff. Not only are the veteran model-
ers prevented from taking the prizes, but
they ave encouraged to attend the con-
test without their models and give freely
of their advice and help to not-so-expert
rivals. A program like this insures a
steady flow of experts to carry out the
club’s representation in State and na-
tional meets from year to year.

NATIONAL AERO RESERVE, sponsored by
Gannett newspapers, is holding a na-
tional meet late in August. Winners in
the contests sponsored in the wing cities
will be flown to Rochester for the na-
tional event. John L. Sherer is conduct-
ing the affairs of the N. A. R. All let-
ters regarding membership and contest
information should be addressed to him
in care of Gannett Newspapers, Munici-
pal . Airport, Rochester, New York.
Scherer is also copilot of the Gannett
airplanes—a Lockheed 12 and four Stin-
sons. Outside of a list of attractive
prizes including trophies, gas engines,
and merchandise, the winners of the na-
tional meet will be flown to the National
Air Races in Cleveland the beginning of
September in the Gannett-owned Lock-
heed.

At present, wing cities are Hartford,
Conn.; Albany, N. Y.; Utica, N. Y.; and
Rochester, N. Y. Plans call for extend-

ing the N. A, R. activities to the nine-
teen ot.]mlmtm.-. in which Gannett pa-
pers are published.

The Rochester city contest is sched-
uled for July 15th,

SYRACUSE MODEL AIRPLANE CLUB. The
second N. A. A.-sanctioned annual Invi-
tation Model Airplane contest sponsored
by this elub was held at Cicero Airport,
near Syracuse, N. Y. on May Idth.
Several new N, A,
lieved to have been made. All times
were judged on an average of three offi-
cial flights.

Winners were as follows:

Hand-launched stick event. 1st: Edward
J. Swenton, Senior, 11:37.3; 2nd: William
Hayes, Senior, 7:60.7; 4rd: Leighton M.
Webb, Senlor, b:54.6,

Fuselage R. 0. G. event: 1st: George
Kessel, Senior, 10:88.7; 2nd: Robert Ton-
§v2nd.3 6:42.6; Srd: John Etherington, Senior,
5:27.3.

Gas event (20-sec. motor run)., 1st: Dan-
iel J. Veronica, Senior, 17:32.9; 2nd: Clar-
ence Quillin, Open, B 20.8; srd: Robert Ran-
dolph, Senior, 2:1.4

Conditions for the rubber-powered
contests were ideal during the morning
when those events were held. However,
a high wind kicked up in the afternoon,
which spelled the doomr of many a gas
job. The contest drew nearly a hundred
and fifty entrants, three of whom were
girls, Officials and timers were mem-
bers of the Syracuse Model Railroad
Socicty and the Syracuse Exchange

Club.

ALLEGHENY MOUNTAIN '+ AREA model
program got under way with their first
major contest in the 1939 season on
May 21st with entries from western
Pennsylvania, Ohio, and West Virginia,
The meet was the largest of its type
ever held in the Pittshurgh or western
Pennsylvania area. Low clouds greeted
the fliers early Sunday morning, but
these disappeared in favor of sunlight
and ideal flying conditions.

Winners were:

Senior: 1.
Open: 1.

Gas Powered.
2. Frank Dunn.
2, Hdgar Fulmer.

Fuselage, Junior: 1. Jack Schneider; 2.
To«eph Messner., Senlor: 1. N, Von Tuil;
2. Sam Gerrard. Open: 1. Joseph Scuro;
2, Chester Lanzo.

Stick. Senior: 1, N. Von Tuil; 2, Joseph
Boyle. Open, 1. Richard Korda; 2. Rich-
ard BEverett.

Gilder, Junior:
2. William King.
2. Jack Kinzler.
HEdgar Fulmer.,

Original Design.
ding.

Robert Davis;
Chester Lanzo;

1. Richard Querman;
Senior: 1. Rebert Cogar;
Open: 1. John Tracz; 2.

Rocket ship: Fred Loed-

Harry Vogler, Jr., was contest diree-
tor. N. A. A, rules were used. An im-
pressive list of Pittsburgh citizens repre-
senting the Air Board of Allegheny
County, the Aéro Club of Pittsburgh,
and Post 531, American Legion, served
as timers and judges. Honorary officials
were John Kane, county commissioner,
George Rankin, county commissioner,
and Major Hornbostel, director of parks.

A. records were be-.
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EAST PATERSON GAS MEET. Nearly
three hundred of the leading Eastern
gas modelers assembled at Cherry Hill
Airport, near East Paterson, N. J., on
May 21st, and competed in the Hast
Palerson Gas Model Club's first annual
gas model meet, before an audience of
more than five thousand interested spec-
tators.

At the close of the meet, both partici-
pants and witnesses were .unanimous in
their opinion that the meet was one of
the best managed of the contest year to
date. The committee in charge was un-
der the supervision of Hans Schroeder,
senior adviser of the club, and arrange-
ments were made to provide one half of
the field for official flights and the other
half for test flights, a procedure which
worked out very well.

Gus Jung, of the Sky-Serapers Club,
flying in one of the first official flights
of the day, set a mark of 4:04, and sub-
sequent flights gave him an average of
3:02 for final time. Although this man
was made within an hour after the con-
test opened, it was not beaten during
the entire day of flying, although Jung
had some tense moments when ships
made outstanding flights. His closest
competition came flom John TFindra,
Sr., of the Queen City Gas Model Club,
\\ho averaged 2:19 for three flights. Mr.
Tindra’s plane was an outstanding per-

former. It was a redesigned Standard
Buccaneer, featuring a six-foot instead

of a five-foot wing. Following his offi-
cial flights, Mr. Findra entered it in the
workmanship class, and after a 2:45
demonstration flight before officials, he
took first in this event. In addition his
ship flew 1:58 in its initial flight, the
time being the “bogy” time of the day
and winning him a prize. Jung’s ship
was a deep-bellied, single-wheel Brown-
powered job of his own design.

Thirteen participants were the recipi-
ents of prizes in Class C. Other win-
ners and their clubs were: Howard Sim-
mons, Queen City Gas Model Club; Wal-
ter Kessler, Queens Aéro Model Associa-
tion: Bill Frost, Jr.; John Gibson, Quaker
City Model Club; Mathew Porta, Sky-
Scrapers; Mickey de Angelis, Quaker
City Model Club; John Taubl, South
Connecticut Gas Model Club; Arthur
Gray, Queen City Gas Model Club; Sal
Taibi, Sky-Scrapers; Howard Beitch-
mann, Sky-Scrapers, and Roy Nord-
bloom, Silk City Gas Model Club.

Frank Ehling, veteran prize winner
representing the Jersey City Airwheels,
took first honors in Class B, flying his
self-designed Ohlsson-powered ship to an
average of 2:03 in three flights. Other
prize winners, and club affiliations: S. T.
Andes; V. Bonnema, Silk City Gas
Model Club; Joe Mastroviteh, Hadley
Model Airplane Club; H. Karlfers, Sillc
City Gas Model Club, and James Ono-
fri, Trenton Gas Model Club.

Ehling also took second in Class A,
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losing out to Sal Taibi, of the Sky-Serap-
ers, by a few seconds in this event. Once
again the Class A ships proved a disap-
pointment in the meet, the best flights
hardly being over the f()rl.\' second lmlll
Taibi’s :]np, a new model designed by
Bill Effinger, used a Husky on several
flights, but changed to a Bantam on
later flights. Ehling’s tiny job also used

Bantam,

As is usual on such occasions, several
contestants lost ships due to carelessness
in setting timers. A standard Cavalier
disappeared after a fourleen-minute mo-
tor run early in the morning, and was
reported several miles away later in the
day at an altitude of approximately
three thousand feet, as checked by the
pilot of a Taylor Cub who followed the
ship for nearly an hour,

A standard Buceaneer, with an over-
long motor run, hung in a thermal for
several minutes directly below a hawk
which was riding the same riser. After
close scrutiny, the hawk dove on the
plane, but making no impression, soon
gave up and Happed dismally away,

Several of the new Megow designs
were present and flew well.  Robert

Long of Philadelphia brought them up.
They have high-aspect ratio, but have
unusually fine characteristics in turn,
surprising in such design.

One lad’s ship, after making a spec-
tacular test flight, was wrecked {hree
times by the ships of other contestants.
Once a wing was sheared off, once a
prop split, and when a ship washed out
and crushed the tail assembly, the sad-
eyed flier gave it up.

N. Y. METROPOLITAN MODEL AIR
COUNCIL. Rubber meets held the focus
of attention of New York City modelers
on May 20th, and more than a hundred
and fifty entries participated in the two
meets scheduled for that day. A larger
group of entries participated in the first
of the 1939 rubber meets to be spon-
sored by the Metropolitan Model Air
Council, which was held at Holmes Air-
port in Queens, although a fine turnout
was on hand at a meet sponsored by the
Cily of New York, Department of Parks,

which was held at Sheep’s Meadow,
Prospect Park, Brooklyn.

In the M. M. A. C. meet, the Queens
Aéro Model Association took other clubs
by a large margin. Christian Berger of
Quama (as the club is called) took first
in the hand-launched glider class with
an average of 1:35 on three flights, be-
ing closely followed by Elton Ballas, of
the same club, who averaged 1:06. Gil
Schurman, of the New York Aéronuts,

was third, while H. Halpern, of the
Metropolitan Model League, and H.
Schindelman, of the New York Airfoil-

ers, also placed,

Paul Plecan, of Quama, took first in
the Cabin Class with an average of 3:01
on three flights, and incidentally regis-
tered 6:10 on one flight for the best per-
formance of the day, Gordon Murray,
of the Sky-Scrapers, was second, with an
average of 1:58, while C. Karacostantia,
of M. M. L., was third, W. Dickinson
of the Kresge Aéro Club was fourth and
Buddy Leamy of Quama, fifth.

Henry Struck, of Quama, took first in
the scale event with a Caudron, while
Jack Minassian of the same club took
second with a similar plane.  Jerry
Persch of New York Airfoilers was third,
and Gordon Murray of the Sky-Scrapers
took fourth.

Struck, Murray, Berger and Plecan
tied for high-point score, but computa-
tion on the highest total time of placing
flights took this award for Plecan.

At Prospect Park, Herbert Cohen took
first in the hand-launched glider event,
with Paul Manlove second and Jerry
Stoloff third. Bob Phillips took first in
the cabin class, with G. Gordon second
and W. Silverman third. Samuel Eske-
naisi took top honors in the scale event
with a Polish fighter. George Dressing
entered two planes in this event and
took second and third prizes with a
Floyd and a Nieuport, A junior scale
event resulted in prizes for R. Mitchell,
R. MeKay ' and Bill MeNeilly,  Gas
models were on exhibition, and Arnold
Klonin and Anthony Tortuese won the
awards for construction. Flights in this
event were not on the program, due to
the small space available,
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Presenting 1he Boemg T 5, an interesting tfrainer des:gned and built by the sludenfs
of the Boeing School of Aeronautics, and test flown by the well-known Eddie Allen,
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GREAT NEW MOTORS

Precision-Made in the World's
Largest Model Motor Plant

New Features:

1. Transpizrent unbreakable fuel tank. You
can see the gas level.

2. New fmproved timer gives positive con-
tict at the points.

3. New micrometer needle valve,

4. Chrome molybdenum crankshaft on all
models.
All motors include spark plug, coil and
condenser, Factory tested and fully guar-
anteed, Junior Motors Corp., 2545 N,
Broad St., Phila., Pa.

Model B—$21.50

Model M—5%16.50

Model C—$18.50
Model D—%$12.50

BROWN
MODEL D

ey
JUNIOR MOTORS CORP.
2545 M. Broad St,, Philadelphia, Pa.

Brown JUNIOR MOTORS
EXHIBITION MODELS:

Gloss doped, details include built up con-
trols, motors, seats, eto.

Piper Gub 67, . o AR e A
e S 0 OO
Lascombe Fifty TR e e $2.50

Corrigan Robin 16%............33.00
Packing charge $.26—Se n:] Je for additional
price lists,

LLOYD DITTMAN Box 238, Norwalk, Wis.

Cometo LINCOLH Aviation is

booming!
Huge expansion program (uIJ‘s
for thousands more trained
nien ! GOOD SALARIES PAID,
Many work up to
salaries of $2000 to
$7000 a year!

Good Pay oppor-
tunities open for
more Lincoln
Trained Men,

TRAIN NOW AT THIS
GOVERNMENT APPROVED
AVIATION SCHOOL

Prepare here for .mlt official Govern-
ment Ratings ¢ Lspay positinn
us Pllot or Mo arn to fly our
fast modern airp overhaul and
rebulld airplones und airplane enyines.
Learn Alrplane Censtruction. Students
here help deslen dnd bulld mew, late-
type airplanes. HERE'S YOUR BIG
OPPORTUNITY tn get Into Aviatinn.
Our Graduates taking good positiuns,
I"art-time  employment for board and
riom  while in' teaining.  Woe mssist
Graduates In locating positions, i
Coupon now for complete information.
e e S ) B M — ————
LINCOLN AIRPLANE & FLYING SCHOOL

168 Aircraft Bidg., Lincoln, N.braska

I like to pet inth Aviatfon. Plense send complote
intormation about  Lincoln Tralning,

Name, .,
Address
e
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BALLOON

BARRAGE

(Continued from page 27)

let few raiders pass to test out the
system.

Fully aware that in the next war its
cities face certain attack, Germany has
lately developed the balloon barrage ex-
tensively, In extra-heavy weather giant
kites will replace the bulbous sausages.
Vulnerable cities like Stuttgart, Munich,
Essen, Cologne, Dusseldorf, some of
which were bombed in 1918, will be cur-
tained with steel networks. In Berlin
the barrage system will penetrate {ar in-
ward to protect such nerve centers as
the new Chancellery, Great industrial
plants will be similarly safeguarded., An
extensive system will lattice the sky be-
hind the Siegfried Line.

The general layout is about the same
in all countries. Unlike the World War
aprons, which resembled the overhead
row of warning wires seen at railway-
tunnel approaches, the modern air mine-
field consists of highly mobile kite bal-
loons and the cables from which they are
suspended. The cables are attached to
winches on speedy trucks. The equip-
ment can be rushed from one aerial ap-
proach of a ecity to another on short
notice. At present, complete encircle-
ment of cities by a barrage is not re-
garded practical or necessary,

Theoretically, the balloon barrage is
designed to force enemy bombers up
into the open sky for the intercepter
combat planes. This conforms to the
military ftradition of getting the enemy
to fight on your own terms. Moreover,
the bomber will not enly be deprived of
casy targets in low murderous attacks,
but brought within effective range of
the antiaircraft batteries. For a few
hundred feet a raider is the least vul-
nerable to gunfire owing to the angular

velocity of the craft about the guns’
position,

London's barrage set-up, a masterpicce
in design, is based primarily on this
strategy. Only an hour’s flying time
from the German border, the British
capital is the most vulnerable air target
on earth. No doubt some of Lhe enemy
hombers will get through the defensive
system, but Londoners feel pretty con-
fident today of keeping most of them
away. Those that penetrate the bar-
rier will have to resort largely to blind
bombing, a not-so-forbidding possihility
because nine-tenths of the metropolitan
area 1s represented by open space—
streets, parks, squares, and so on.

London discounts the formerly held
fear that modern aerial warfare may
wipe out large cities, To accomplish
this in London, say with phosgene (car-
banyl chlorid) gas, would require four-
teen thousand bombers carrying twenty-
eight million pounds of the stuff. Too,
reports of a new German wholesale
death-dealing bomb or liquid oxygen are
considerably discredited.

Fears of large-scale disaster were ex-
pressed during the World War, but from
1914 to 1918 Britain suffered one hun-
dred and eleven air attacks with a toll
of only one thousand four hundred and
thirteen dead, three thousand four hun-
dred and seven injured and property
damage of fifteen million dollars.

The first war-time barrage device was
the short-lived curtain or bursting shell
which was tried out on the first night
attack on London, September 8 and 4,
1917. Ten planes got through and
bombed the capital. Expensive, this
measure was promptly dropped and re-
placed with the apron system—four or
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five balloons in line with a network of
dangling wires between them.

In both England and France these
barrages were crude and ecumbersome.
They could be raised only ten thousand
feet. Their wind velocity resistance was
only fifty miles. Their real value, how-
ever, was psychological; they created a
fear hazard which forced the enemy out
of bombing range, decreasing his dc-
curacy. No German bombers are he-
lieved to have been destroyed in either
country’s network: one big Gotha flew
through in London, breaking off one of
the cables, but escaped te Germany.

Nevertheless, by May, 1918, the bar-
rage, combined with other weapons of
air defense, had saved London from fur-
ther bombing. No doubt this was due
largely to the fact that the Allies were
advancing on the Western Front after
the March defeat, and the Germans,
armed with a new horrible thermite
bomb, did not want to embark on a
savage bombing eampaign in the face of
possible termination of the War.

If the Germans come again they'll
find Britons vastly better prepared than
in 1918, As currently planned, the de-
fensive network at the empire’s heart
in London will comprise six protective

zones. The two outer zones consist of
coastal air reconnaissance and naval
patrol on the Narrow Seas and ob-

servation hy a volunteer corps on the
distant eliffs. The third zone is armed
with rapid-firing three or four-inch anti-
aircraft guns, sound locators and power-
ful searchlights. The fourth zone com-
prises the main fighter belt patrolled by
royal air force squadrons. The fifth zone
is the balloon barrage area. The sixth
zone 1s manned by special antiaircraft
guns and intercepter fighters, fast, single-
seat multigunned eraft which Britain
claims as the world’s speediest.
Beeause of its picturesque nature, the

powered.
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balloon system is perhaps the most in-
teresting of all these defensive forms,
Manned by an enlisted auxiliary and
officered by the Royal Air Forze, the
service is divided into squadrons of thir-
teen officers and six hundred and two
men. A squadron has forty-five balloons
and maintains intercommunication with
field telephone and motoreyele dispateh
riders

A balloon is operated by a erew of ten
men.  Rolling equipment consists of
truck with winch and a trailer for the
hydrogen eylinders. A winch is mounted
on the rear of a six-wheel chassis which
can be driven over rough ground with
the balloons at practically any height.
Working at high speed, the winch can
‘haul down a balloon at between one
thousand to one thousand four hundred
feet a minute.

The winch is in use all the time the
balloon is up, because if the bag were
moored to an immovable ohject it could
not be brought down in an emergency.
The chief purpose of the barrage, in fact,
is to keep the balloon mobile at all times
so that the prospective raider may be
constantly confounded and outfoxed,

Present plans call for from four thon-
sand to five thousand balloons in the
London network and a covering outer

barrier along the entire eastern and
southeastern coast of England, from
Newecastle to the Isle of Wight. There

will be protective systems also for the
big midland industrial cities and such
vital points as arsenals, training fields,
barracks, munition dumps, power plants,
factories, food storehouses, docks, et
cetera.

The barrage equipment still is under-
going extensive experiment and much is
yet to be learned. At present two dis-
tinct patterns have been worked out.
One is the “perimeter siting” plan in
which the balloons are sited singly in ring
fashion on the perimeter of an area to
be defended. The other is the “field sit-
ing” fillet, in which the bags are stag-
gered equidistantly over a cireular area.

A perimeter barrage envisages for
London a stockade of balloons in a ten-
mile radius of St. Paul’s. The ring
would consist of one thousand one hun-
dred bags spaced at hundred-yard in-
tervals.

The field-siting plan provides the
same encompassing protection but calls
for only six hundred bags. Although
the bags are spaced wider apart, this
design is said to offer twice as many
chances of impact.

An enemy squadron attacking in line-
ahead formation with a “sweeper” in
front would only have to worry about
the first cable in a perimeter job, But
in the field scheme the formation would
likely as not run plumb into a second or
third wire inside the area.

Two cardinal advantages of the field
set-up are that the ‘lh](‘s are practically
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plus 20¢
Postage

Monocoque constr. fuse-
Lu...,, hollow-carved Lead-
ing Edge, strongest wing
constr.everdesigned,Clark
Y Airfoil, high Aspect Ra-
tio. Extremely flat glide,
max,climbing ability. Span
6 ft. Stab. span 297§ in.
Wing area 570 sq.in. Uses
any 4 in. motor. 314 in,
spec, rubber wheels,

Rubber powered. L-m.st
type folding prop, in-
creases glide. Wingstream-
linedinto fuselage. Remov-
able tail simplifies wind-
ing. Rubber Tensioner
prevents shifting wt. of un-
winding rubber. Span 41",
Wt 4.23 oz

invisible, reputedly even in good weather,
and they counter the dread low-altitude
attacks to a certain extent, as well as
dive bombing. There is one disadvan-
tage to this design, however. The diffi-
culty of servicing the balloons with
hydrogen, gasoline and other supplies is
greater. A compromise pattern is ex-
pecled to be worked out eventually, It's
merely a question of arranging the bags

Much speculation on the potential
protective value of these barrages has
marked their development. But that
goes for all air defensive forms. The
speed and supermobile qualities of a
modern airplane do not seemingly make
for impregnability in any air defensive
program. However, the British war
office and the air ministry do not share
the misgivings of Ex-premier Baldwin
and others. Indeed. military technicians
have pronounced the aérial cables as one
of the most efficient modern weapons
against air attack.

Naturally, they expect some hombers
to get through. But the picture of those
lethal ('.lhlec twisting and turning in
their paths is not going to be an inviting
one to raiders in unknown skyways.
There will be an added moral deterrent
in decoy balloons carrying explosives,
which will be set off electrically from
the ground,

Unable to fly at will and with im-
punity, the enemy raiders will be forced

to ascend far beyond normal hombing
ranges into the arms of the intercepters.
Thus the barrages, if they prove effec-
tive, may radically alter bombing tactics
now in use. Pilots will have to equip
themselves with oxygen apparatus and
other stratosphere gear, special range-
finding and sighling instruments,

What that means in bombing ac-
curacy can only be imagined. At pres-
ent, according to a paper recently read
in London by Air Commodore 1. M.
Bonham-Carter and Colonel A. J. G.
Bird, a fast bomber must begin to take
aim at least five to eight miles from

the target and begin to release his eggs
two miles away. That’s figuring on

about a ten-thousand-foot altitude.

As for the actual destructive power
of the cables, that is inevitably prob-
lematical at this juncture. Some tech-
nicians believe that any contact with the
steel wires will be sufficient to wreck or
disable a bomber bowling along at two
hundred and eighty miles an hour.
Others feel that neither by impact nor
shock can a cable do real damage. How-

ever that may be, there’s about one
chance in four of a bomber colliding

with a cable if we assume that the span
of a big bomber is seventy feet and the
balloons are tethered at hundred-yard
intervals. In an “in and out” passage
this is boosted to one chance in two of
collision, Hence, the risk is formidable,
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What has been done o circumvent
the cables is only darkly whispered in
military air cireles. It is said that de-
vices have been perfected but do not fit
the existing types of planes, whatever

that means. Certainly, the balloon crews

are in for some brusque surprises when
Wwar comes.

For the nonce, they are not worrying
about counterdevices. There are other
problems to solve. One is the weather
hazard. The ideal balloon is, of course,
one that will stand the worst inclemency.
At present the barrages must be lowered
in 4 severe storm, and it is during storms
that the other antiaircraft weapons be-
come less effective.

Electrical storms, particularly, are
vexing. “Brush” discharges on the fabric
of the sausages have been caused during
trials by static charges of electricity, a
dangerous hazard because hydrogen
when mixed with air becomes a very ex-
plosive mixture. Actual lightning dis-
charges on the equipment also are
fraught with peril; the cable becomes a
lightning conductor and a lethal threat
to the ground crew.

Wind is not the hazard imaginable.
Present equipment is believed to be
proof against all but vielent winds. But
usually these blows prevail at low levels,
so that the balloons can rise easily above
them.

The balloons are streamlined to re-
duce the effect of wind and possess
stabilizers at the rear ends. The for-
ward component of the kiting effect
halances the effect of the wind drag on
the ecable and the balloon, and keeps the
balloon on the same level whatever the
wind velocity.

In recent experiments the sausages
were flown in winds up to ninety miles
velocity. True, there have been mis-
haps, and the tugging bags have broken
Joose on several occasions and trailed
miles of eable across the countryside,
pulling out roofs, trees and power wires.

In war time no doubt many balloons
will be punctured by enemy machine
guns and falling shrapnel from the de-
fending archies. It is expected these
punctures will only cause the bags to
deflate slowly so they can be hastily
hauled down, patched without complete
deflation and put up again.

The balloons, of course, are nonrigid.
As the pressure of the atmosphere be-
comes less with increase in altitude, gas
aboard the sausage tends to expand, and
this increase in volume must either be
valved into the atmosphere or taken
into an expanding container during the
ascent. The most usual method is to
divide the sausage’s innards into two
sections by a false bottom. Hydrogen
is then forced into the section above the
false bottom and air into the lower sec-
tion. As the blimp ascends the increased
volume of hydrogen presses down the

false bottom, expelling air through the
SCOOD.

Another way of making a bag of vari-
able capacity is to construct the envelope
with longitudinal gores of fabrie over
which are laced elastic cords. As the
gas expands the elastic cord lacing is
stretched and the gores are pulled taut.

A third method is to make a balloon
lobular in section, that is, a section con-
sisting of a polygon on each side of
which is deseribed an arc of a circle,
The sides of the polygon are elastic
cords and the ares the fabric envelope.
When the bag rises the elastic cords are
stretched and the bag takes a more cir-
cular section.

Because the ordinary proofed fabrics
used for balloons are not completely air
or gas-tight, hydrogen is constantly es-
caping in small quantities. The bag
tends Lo become flabby and the purity
of its hydrogen becomes lower. This
reduces the lift and leads toward an
explosive mixture, As a result, a con-
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tinuous supply of hydrogen and a pe-
riodical hauling down are required.

The problem of developing a light
cable was equally as arduous as work
on the balloons. The cables must be of
high strength-to-weight radio and be ex-
tremely flexible. For high-level opera-
tions, tapered cables are used, because
the load at the lower end is less than
at the upper end. The steel material
also must be of very high tensile quality,
of over two hundred tons per square
inch. Such a cable of over a ton break-
ing-strength can be less than 3mm.
diameter.

All of which makes the London bal-
loon barrage look pretty sound and for-
midable. It may well be that the service
will become the most thrilling and ad-
venturous in the next war. The spec-
tacle of flving these grimlike kites forty
thousand feet in the stratosphere while
zooming enemy aircraft are caught in
the entwining tendrils of death is hard
to beat.

Will the guy with the hobnail boots keep his feet still?

MEET CASEY JONES

(Continued from page 7)

but he decided to enter a field which
his experience had taught him was the
most vital to aviation, the training of
aviation mechanics, He organized the
Casey Jones School of Aéronautics, Inc.,
in Newark, New Jersey. He built a
school that specialized in the training of
aviation mechanies and agronautical en-
gineers, and today this is the largest of
its kind in the world, with an enrollment
of over five hundred students.

Casey is also president of the J. V.
W. Corporation, a sales and consulting
organization ~that handles aviation
equipment, including the Link Trainer,
which he helped to develop.

Despite the pressure of business at
his school, Casey still finds time to fly,
both commercially and as a member of
the army air corps reserve. He's an ae-
tive member of the Institute of Aéro-
nautical Science and the National Aéro-
nautical Association, a Quiet Birdman
and a member of Aviators’ Post T43.

Casey Jones resides at Washington
Crossing, Pennsylvania, with his wife
and son, C. S. Jones, Jr.,, and his
daughter Deborah Harrison. He plays
the piano, but well, with or without re-
quest, and among his intimates he is
now known affectionately as the “Flying
Farmer.”
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SENIOR N.A.A. NEWS

(Continued from page 22

those pilots who are privileged to carry
passengers are possessed of mature judg-
ment and have the proper mental atti-
tude toward the operation of aireraft.
While there may be a few exceptional
cases in which boys of sixteen years are
sufficiently mature to be intrusted with
the lives of passengers in an aircraft,
many such boys are apt to be deficient
in judgment, if experience with automo-
biles is any criterion.”

PRIVATE FLYING SURVEY TRIP

Covering practically all the major pri-
vate flying centers in the East and Mid-
dle West, Bill Strohmeier, past president
of the National Intercolleginte Flying
Club, and the writer recently completed
a seven-day two-thousand-mile trip by
light plane. The tour was made to study

interest in an expanded N. A. A. pro-
gram for the promotion of private fly-
ing.

R -

This survey marked an important

step in N, A, A, activity toward a closer
and firmer co-operation between the va-
rious phases of private flying to pro-
mote Lhe general interests of nonsched-
uled aviation. Along the route of the
tour, various operators and airport man-
agers were contacted from the stand-
point of what their own particular prob-
lems were and how the N. A. A. might
help with some of the difficulties which
now confront the private pilot and op-
erator,

Feeling one hundred percent
agreed that much can be done and
should be done to further the interests
of private flying., Full co-operation and
considerable enthusiasm for the N. A.
Al's newly developed Private Flying Di-
vision were expressed by plane manufae-
turers and representatives of allied in-
dustries.

An interesting sidelight was the dem-
onstration of the practicability of using
light airplanes for travel on long busi-
ness trips, as shown in the performance
figures of the Continental-powered Cub
coupé used to make the tour. The ac-
tual airline distance flown was 2,005
miles, completed in exactly a week’s
time. Flight time logged was twenty-
four hours and fifty minutes, at an aver-
age ground-to-ground speed of 83.54

was

~P. Williams Chapter, N. A. A,

miles per hour. Total fuel cost was
$26.73, a little over one half cent per

passenger mile,

CLEVELAND CHAPTER OPENS SCHOOL

The Cleveland Women's Chapter of
N. A. A, and the Cleveland Press joined
hands in April to conduct a ground
school at Cleveland College for all prop-
erly qualified young people of the city.
Tuition was free and the sessions were
held Tuesday evenings from eight to ten.

Major Clarence Barnhill, commanding
officer of the 112th Observation Squad-
ron, 0. N. G., served as dean. and on
the staff with him were William M.
Robertson, division chief of the Civil
Aéronautics Authority; C. George An-
drus, head of the weather bureau sta-
tion at the Munieipal Airport; and Paul
Bollman, chief instructor of the Aircraft
Mechanies School.  Mrs. William M.
Robertson, who is president of the chap-
ter, headed a committee of school spon-
sors, composed of Major Jack Berry,
Mrs. J. Noble Richards, Dr, Caswell El-
lis of Cleveland College, and Louis B.
Seltzer, editor of the Press.

At the end of the course, all students
who passed their examinations with a
grade of seventy or better were awarded
certificates. The three best students
were awarded flying scholarships by the
Aircraft Mechanies School and the lead-
ing student was also awarded sixty cour-
tesy flights.

LOUISIANA AIR TOUR

More than forty planes from five
States participated in the Third Annual
Louisiana Air Tour, sponsored jointly
by the Louisiana Department of the
N. A, A. and the Louisiana Aéronautics
Commission, and directed by the Harry
of New
Orleans.

The Ark-La-Tex Chapter at Shreve-
port originated the air-tour program
three years ago, sponsoring the first two
tours. Starting from Alexandria, where
the mayor was host at a banquet at
Camp Beauregard, the fliers visited and
were royally entertained at Natchitoches,
Monroe, Shreveport, Many, Lake
Charles, Lafayette, Opelousas, Baton
Rouge, and New Orleans.

of this magazine.

CCRRECTIONS FOR THE MYSTERY MAN GAS MCDEL

A number of unavoidable minor errors existed in the drawings of the
Mystery Man in the June and July issues. Anyone who was confused in
building this ship from the plans should write to Elbert J. Weathers in care
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It pays to OWN THE BEST!
Today's largest selling "little’" mo-
tor is your best motor investment! Chlsson
23 contains all latest quality features such
as non-inflam. transparent gas tank, genu-
ine ball-bearing thrust bearings, foolproof
fully-enclosed timer, cylinder and piston of
special steel lapped to 1/10,000th in.
clearance, ete. No other small motor
equals its POWER, including miniatures of
full .30 cu. in. displacement, and no other
motor has approached its record of 400
hrs. continuous operation. For real per-
formance and real economy, get the qual-
ity-built Ohlsson 23 at rockbottom *quan-
tity” price of $16.50. At your dealer's.

hlson

There’s
Always
One
Leader!

”\iniatures

630 MORTH ALVARADO ST.
LOS ANGELES, CALIF.

Y END on letterhead for your FREDR
COPY of brand-new 16-page Catalog.
Complete  gelections of latest  cham-

pionship gas and rubber-powered Supplics,
Specialties, Kits and Motors.

DIAMON

MODEL AIRPLANE CoO.
260 (B-8) Troy Ave., Brooklyn, N. Y.

AERONAUTICAL
UNIVERSITY

(Founded by Curtiss-Wright)

Our graduates are with all leading
aviation companies and air lines.

Courses in
AERONAUTICAL ENGINEERING

Mathematles, Drafting, Alrplane Design, Stress
Anzlysis, Wind Tunnel, ete.; thirty subjects,

CERTIFIED MECHANICS

(Approved by United States Civil Aeronautics
Authority); Alrplane, Engine and Radio, In-
cludes Sheet Metal, Welding, Drafting, Afrcraft,
Engines, Inspection and Maintenance,

ADMINISTRATION
Trafle, Sales, Aviation-Advertising,

Aerial Photography, Airport Accounting, Nuvi-
Ention, Alrplines, Engines, Radlo,

Outstanding faculty. Up-to-date equipment. Rea-
sonahle tuition, Easy terms. Day and Evening
Sesslons.
Write for Free llustrated Bulletin

Address

AERDNAUTICAL UNIVERSITY
CURTISS-WRIGHT BLDG
Dept, B

1338 S. Michigan Blvd.
Chicago, Minois

Transport,

Meteorology,
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BORDER

PATROL

(Continued from page 16)

of southern California; next, the dry,
sandy and extreme-temperatured wastes
of the Yuma Desert, where 100 degrees
is considered “fair to cool,” This in
turn gives way to the rugged, moun-
tainous mining regions of Arizona, and
the rolling, sierra-rimmed valleys of
southern New DMexico. At El Paso,
Texas, the Rio Grande River relieves
carefully placed granite monuments as
the line of demarcation between the
United States and Mexico, and pursues
its tortuous course as a boundary
through shifting scenes of mesquite-
covered flatlands, rocky, multihued can-
yons, snakelike arroyos and wooded low-
lands to the Gulf of Mexico.

All the coast gnard operations over
this vast slice of our country are di-
rected from the central base at El Paso,
Using the combined facilities of the
army and the department of commerce
radio and teletype systems, this base is
able to keep in close communication
with its planes, even though they may
be on patrol duty a thousand miles
away. Maintenance and repair work to
the aircraft are also carried out here by
a fine crew of highly trained coast-guard
mechanies and radiomen. These men
are kept going at top speed in order to
meet the rigid requirements for me-

THREE FULL-
LENGTH BOORKS
ONLY 25¢

,® The sets, handsomely boxed in
aroups of three, contain, among others, full-
fength novels by Nick Carter, Rudyard Kip-
ling, and Bertha M. Clay and others.

Nick Carter's books are considered to be
among the best adventure and detective
stories ever written.

The mysterious charm of tropic India has
been captured in the pages of Rudyard Kip-
ling's books as no other author has caught it.

love romances which have never failed to
thrill the hearts of her readers. Other books
by equally famous authors are included.

Three wonderful books—paper-covered and
containing more than 225 pages sach—can
be yours for only 25 cents! So fill in the
accompanying coupon and mail it TODAY!

BOOK DEPT.
STREET & SMITH PUBLICATIONS, Inc.
Dept. A-Q

79 Seventh Avenue, New York, N. Y.
Inclosed please find $.25 for which please

send me post prepaid, 3 books handsomely
boxed.

Name..........
Address............ S B T o
Gl i, i o emiitassees SEOTES SRR N

chanical perfection laid down by the
service for its operating equipment.

In addition to being experienced in
these two fields, every enlisted man of
the unit is a capable pilot, or well able
to take over the controls of a plane if
necessary, In addition, the military
status of the coast guard, as well as its
law-enforcement activities, require that
all personnel be well trained and expert
marksmen in the use of service-lype
fircarms, Regular range practice is con-
ducted with pistol, rifle and machine
gun, as well as in the cleaning and main-
tenance of weapons.

Although law enforcement is the
const guard service's, and thus the Bor-
der Patrol detachment’s chiefl duty,
“gssistance to life and property” is-and
always has been a most important con-
sideration. It is thus that the air patrol
detachment finds itself constantly called
upon to perform rescue and assistance
missions inland, in much the same man-
ner as the coastwise units perform them
al sea,

It may be necessary to transport a
badly injured person from a mining
wamp to a hospital hundreds of miles
away; or a child taken dangerously ill
of some serious ailment demanding im-
mediate attention of a physician; or it
may be that an epidemic is spreading
throughout some mountain community,
and serums are needed quickly to check
its murderous progress. A call for help
will bring a coast-guard plane to the
scene as fast as its engine will carry it—
often to make a risky landing upon
rough and dangerous terrain, or in a
clear spot the size of a handkerchief.

The flat wastelands of Texas are de-
ceptively smooth when viewed from the
air, but a forced landing on the part of
a pilot may often spell disaster. A
washed-out landing gear, or the plane up
on its nose, propeller damaged, is a com-
paratively fortunate experience. Unable
to land and pick up the pilot and pas-
sengers, the Border Patrol drops a cargo
‘ehute laden with food and water; then

Bajthd M- (Clay, s ihes foramostewrifer of | radios the location to the home base.

| In a few hours or so an automobile res-

cue party will be on the scene,

Tourists and inexperienced exploring
parties are often the victims of the des-
ert; they frequently attempt trips with-
out bothering to take on a good supply
of water or food, or sufficient tools to
be used in ease of a breakdown. Once,
two women driving a brand-new car got
a flat tire, only to find that they had no
jack., Aside from keeping a watchful
lookout for any such cases while out on
regular patrol, Border Patrol planes
often go out on a search at the request
of anxious relatives or friends.

It is not always a simple matter, how-
ever, In one instance, a party of three
motorists were reported almost two days
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overdue on a trip that ordinarily would
take perhaps six hours. Residents of the
East, they had traveled at night to
avoid the scorching heat, turned off the
main road to some little-used track, and
finally had wound up in the desert with
a broken fan belt, overheating the auto-
mobile’s engine, Foolishly, although
they had sufficient food and a quantity
of water, they attempted to walk their
way toward help, after spending a fairly
comfortable night in the car, when the
proper tacties would have been to wait
at least half the day to see whether any-
one would come along. Several hours of
tramping under a boiling sun soon had
its effect. Extreme dizziness and nause:
aused by going bareheaded weakened
their resistance. A fitful night spent in
the open on hard ground somewhat re-
cuperated their strength, but left the
three wanderers with practically no
water and not the faintest idea of where
they were.

V-159 took off at 7:00 a. m. for the
search, and some fifty minutes later be-
gan a methodical erisscross circuit of the
area in which the lost party was thought
to be. Like the whitecaps encountered
over the ocean, the mesquite bushes of
the flat wastelands make observation ex-
tremely difficult, although in clear spots
it is possible to discern tracks and auto-
mobile tire marks, and trace them
onward. Cruising at one hundred and
ten miles per hour, at altitudes of be-
tween four and seven hundred feet above
the ground, almost four hours elapsed,
fuel supply meanwhile growing steadily
lower, before the pilot was able to catch
a glimpse of brightly colored cloth which
led to the lost party.

After swooping down low in a deafen-
ing dive which scared the unhappy three
out of their wits, an already prepared
cargo ‘chute containing emergency sup-
plies was dropped. They were evidently
as yet physically strong and able, as
well as enthusiastic over the prospect of
food, water and rescue, if the speed at

‘which they raced to the life-saving

‘chute was any evidence. A message
dropped with the supplies informed them
that help would soon be on the way—
and that they should stay “put” instead
of wandering away. Enthusiastic wav-
ing of arms acknowledged this word
from the skies, and the plane waggled
its wings in farewell as the radioman
tapped out their location. 'That evening
they were safe in EI Paso, undaunted
by their experience, even bragaing about
it. However, they were fortunate, for
the saga of the desert has woven far
grimmer tales of people who disappeared
into the unknown and were lost forever.
For this is a land that has never been
conquered by man, and still wages con-
stant battle with him,

Major disasters provide the hardest
work. Whenever a serious flood is im-
minent, or a hurricane expected, the
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planes are sent out to warn the in-
habitants of farms and isolated com-
munities of their approach. Preventive
measures like these have been instru-
mental in the saving of countless lives.

During the summer and fall seasons,
the air patrol detachment remains al-
ways on the alert for the dread hurri-
cane ealls,
storms threaten the area around the Gulf
of Mexico, it is up to the coast guard to
give quick warning., They have pre-
pared for this duty during the winter
months, whenever they have time, by
making up hundreds of small wooden
conlainers to which are attached long
white or yellow streamers bearing the
terse message—"Hurricane Warning.” A
hollow space inside of the blocks pro-
vides room for a more detailed messiage

Should one of these terrible

as to the course of the storm and Lhe
possible Lime it is expected to strike—
and reiterates the warning Lo move to
higher ground, if near a river, and to
safe and strong quarters, if away from
immediate water,

After a storm or flood has struck, the
planes are employed in surveying and
charting inundated areas, searching out
marooned persons and directing rescue
parties to their aid. The result of one
flight alone was instrumental in rescuing
eight persons stranded in treetops barely
sticking out of the water. After actual
rescue work has been completed, the
planes act as aérial ferries for transport-
ing of serums and other medicinal sup-
plies to those engaged in the inevitable
struggle against disease that follows
every major disaster of nature.

&7

Between times, the air patrol detach-
ment sandwiches in additional co-opera-
tive activities with Federal, State and
local authorities, rendering efficient and
impartial assistance whenever possible to
the best of its ability. This, among other
reasons, 18 why the Border Patrol has
earned itself, without any fanfare of
publicity and limelight, the enviable
reputation of being one of the very fin-
est of the government's military forees.
The citizens of the far-flung area coyv-
ered by its wings and Unele Sam in
Washington take equal pride in the man-
ner in which this tiny it of America’s
“peacetime army” carries out the best
traditions of a service that has always
been a eredit to our country—the coast
guard itself,

LITTLE JUNIOR
(Coantinued from page 52)
Junior is a nice performer. In fact, two

were built before the plans were drawn
and both were flown out-of-sight,

BILL OF MATERIALS
(Balsa wnless otherwise noted)
I motor stick 14 x 14 x 18'4", hardwood
(#1)

1 thrust bearing (dural) heavy duty
(#2)
I rear hook 1/,." dia. x 114" wire (#8)

6 ft. rubber Y5 x1/5.", flat (g24)

1 tail skid ! /4 x 1 /15 x 27, bamboo (#35)

2 rear landing-gear struts 1/;,x1/;4x
614", bamboo (#6)

2 front landing-gear struts 1/;ox1/45x
5U8" (#7)

2 wheel axles ! /5," dia. x 814" wire (#8)

2 wheels 17 din. x 14" thick, hardwood
(#£9)

1 propeller 75 x 126 x 11" (#10)

1 propeller shaft 1/,." dia. x 8 wire
(#11)

8 washers 14" O. D., brass (#12)

4 spars # /0 %% /50 x 127 (#18)

8 ribs /4 x 8 /u x

2 sheet inserts 1/
(#15)

4 corners /o0 x5 /16 x 0 /0" (briangle)
(#16)

1 clip (front) 1/.." dia.x 2" wire
(#17)

1 elip (rear) 1/,," dia. x 8" wive (#18)

1 elevator 1/, x4 x 107, soft (#19)

2 elevator reinforcing strips 1 /4, x /34 x

36" (F20)

rudder 1/ x 8 x4/, soft (#21)

Additional items: 1 small sheet tissue,
cement, dope, and thread

212 /4" (F14)
2 X Q1 /1y x 82T /o,

=t

Exact V4 inch scale

Wedell-Williams—1534

SOLID WOOD MODELS /% -2/

IT'S FUN-’!}O BUILD THE
THOMPSON_TROPHY@WINNERS

e

[All Hawk Eits contain the following features:
Fuselage Cut To Shape
Elevator Cut To Shape
2 Full Drams Of Cement
Exact Scale Plans
Die Cast Propeller
Wheels
Wings Cut To Shape
Rudder Cut To Shape
2 2-dram Vials of Paint
Cut Strut Sticks
Turned Wood Cowls

Insignia
No better Kits on the market at this price.

SEND 10c FOR COMPLETE CATALOG.
DEALERS WRITE FOR PRICES ON YOUR LETTERHEAD

Any Of The Following Kits 25¢ Each
When ordering from this ad, please
send Sc extra for postage on each kit.

1929 Mystery Ship

1930 Laird

1931 Gee Bee

1932 Gee Bee

1933 Wedell-Williams
1934 Wedell-Williams
1935 Mr. Mulligan

1936 Caudron

1937 Folkerts Special
1938 Laird Pesco Special

HAWK

Lalrd Pesco Special—1838

SPECIAL =~ CURTISS P-37... 35¢

MODEL AEROPLANE CO.

3521 W. Fullerton Ave., Chicago, Iil. Dept. 87
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BUILT-IN HORSESHOES

(Contiued from page 21)

itself. This nosing-over, groundlooping
problem is rvepresentative. Let’s stick
to it.

The tricycle gear has attracted favor-
able comment as a solution of this brob-
lem. The rear wheels are slightly behind
the center of gravity, so groundlooping
leverage is canceled. A swiveling nose
wheel takes the weight there, so tipping
is avoided, Because of these factors,
cross-wind landing and take-off are easy.
Taxiing control 1s good since power turns
of small radius ean be made without
groundlooping, or brakes can be applied
without nose-over danger,

Since the tricyele gear has so much to
recommend it, the hopeful light-plane
pilot would be dismayed at the price if
it were added to his plane. It demands
a complicated fuselage structure to bear
the nose stress, and that means extra
cost. It would add one hundred percent
in landing-gear weight, with an extra
wheel and leg plus the shock-absorbing
system which must be larger to serve
three wheels.

Another factor steering light-plane
development at present away from this
gear is that low price depends on mass
appeal. The light-plane pilot wants to
land in any cow pasture to visit Aunt
Jane’s farm, and he flies from meadows
if his small town has no field; his faith
is sometimes larger than his gas tank.
For these pilots the tricycle has its
drawbacks. There is. on some models,
the tendency of the nose wheel to dig
into soft ground when thesthrust of the
motor, as in a conventional plane, tends
to lift the tail. There is little dang
of nosing over but take-oft requires a
longer run, or is impossible. The three-
wheeler at present seems to favor the
airports, and while manufacturers do not
advise landing everywhere, the use of
planes by the average man increases in
proportion to the increase in freedom.

Autogiros and helicopters are “tops”
in freedom. Taking off and landing
nearly wvertically, flying sideways or
backward as the helicopter can do,
sound ideal until you investigate the
building costs—and the more compli-
cated business of learning to fly them.

But what of built-in horseshoes for
the average man now?

In looking over the light planes, the
pilot sees one outstanding characteristic
—extremely large wings. The area of
the wings divided into the gross weight
of the plane gives the wing load—the
pounds that each square foot must
carry. In an airliner it may be twenty-
five pounds, in the military plane still
higher, in a racer extremely high. Speed
adds extra lift and the cut-down wing
reduces drag to produce that speed. In
a light plane this wing loading ranges
from seven pounds down.

Because of these glider characteristics,

it can come in quite flat or take off
steeply. 1If a stall does oceur and the
plane starts to fall, it can recover in
fifty feet while an airliner would need
ten times that. This wing, large in pro-
portion to the weight, also cushions a
drop so that if the motor fails on take-
off or the inexperienced pilot “lands”
twenty feet above the field, nothing
more serious than a blown tire or a
strained landing gear will result.

The large wing has the disadvantage
of slowing the plane down by drag.
However, cutting off curves in the high-
way, smoothing the hills, and avoiding
traffic saves about thirty percent time,
and the lower speed constitutes definite
safety.

Any time the light-plane pilot is close
enough to the ground to hit anything,
his landing speed is down around thirty
miles per hour, (We'll disregard the
pilot who indulges in low acrobaties.
Dynamite is always a dangerous play-
thing.) At thirty miles an hour with
propeller, nose or wings lo absorb the
shock, collision will usually do nothing
but mess up the plane. The force,
though, will increase with the square of
the speed, and a plane that hit at sixty
miles per hour would hit with four times
the force of the light plane. The amount
of room needed to stop also increases
with the square of the speed, and the
thirty-mile-an-hour-landing-speed  plane
that boasts of getting down in a hun-
dred-and-fifty-foot run would need six
hundred feet if its landing speed were
doubled.

Figuring some head wind which is to
be subtracted from airspeed, he often
lands at a ground speed of fifteen or
twenty miles an hour. This same slow
speed is a safety factor in taking off,
since the head wind will push the plane
steadily backward as it climbs so that
its path is comparatively steep and ob-
structions are cleared with an ease im-
possible to the heavier ship less sensi-
tive to wind effect. In maneuvering,
low speed adds safety in that a turn can
be made in small radius. A light plane
can “hunt” its way down a valley with
lowering ceilings to an emergency field,
while the fast ship that needs “all out-
doors” to make a turn cannot.

Manufacturers try to build added
safety besides that inherent in low
speed. One uses “all-metal” construction
which adds to fireproofing and through
less maintenance cost may actually add
to safety through leaving a larger mar-
gin of operating cost to keep up the
mechanical condition. (On the other
hand, damage is more expensive to re-
pair.) Visibility on most of the light
planes is good, one having side windows
that go far back of the pilot’s shoulders
so that he can actually see the tail sur-
faces. Two of them have large doors
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on both sides for quick exit if necessary.

All have strong landing gears well
shock-absorbed to prevent straining the
fuselage in hard landings. One has both
legs hinged at the fuselage and brought
to the center in a sliding joint with a
single shock-absorber that keeps the
wheels always on the same level. This
makes ground loops less likely since both
wheels “give” the same amount in a
one-wheel landing or on rough ground.
No light plane has much tendency to
groundloop anyhow because of wide-
spread landing gear and soft air-
cushioned wheels.

The wing sections vary. One is thin
for slightly more speed. One is thicker
for high-lift qualities, especially attrac-
tive to students, since it stalls only in
extreme circumstances. All have wing
sections with a flat or gentle lift curve.
That is, the ship will steadily climb
until the steepest possible angle is
reached, Some of the fast ships and
many of the old ships then go suddenly
into a stall or spin. The light plane will
mush with the wings at the extreme an-
gle for some time in a squirmy fashion,
the ailerons retaining some control even
after the plane is wallowing and mush-
ing. The pilot has all the warning in
the world. Pressure released on the con-
trols, the plane recovers. In an actual
stall, the plane will resume level flight
after a shallow dive. Large control sur-
faces add controllability, too.

Will the safety features of present
“unconyentional” plans be added to the
light plane? Probably yes. Mass pro-
duction cuts unit eost. Total overhead
remains fairly constant in a factory no
matter what its production, but as sales
icrease, as they are doing at an amaz-
ing rate, this unit cost drops. Gradu-
ally, light planes can absorb in their
production system the added costs of
more complicated features unconven-
tional planes have proven desirable.
Their extra weight may be absorbed
through more efficient streamlining of
the future, extra power, or new materials.
Any bad features can be worked out of
the safety devices, and as costs drop the
light planes themselves will probably in.
crease in size and power as well as
safely.

In the meantime, safely can be added
by more efficient training. There are
too many pilots who fly today by “pull-
ing this and pushing that,” without un
derstanding the aérodynamic causes. A
competent instructor should be able to
increase student safety in a few hours
of careful explanation. That it pays is
illustrated by the C. A. A. program in
the colleges. These pilots had half an
hour dual check for every hour of solo
after their first solo. In thirty-five hours,
they passed their tests more easily and
efficiently than most who have trained a
minimum of eight hours more by the
uncontrolled system. Those boys are
wearing their horseshoes in their heads.
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MAINTENANCE MEN MUST BE

were his friends, laughing off their lost
bets, pulling for him. He was almost
as happy as if he had won,

That is, he felt that way until he met
Brother Tiger in the dressing room. For
quite plainly the Tiger was unhappy
about the whole thing.

“So now"—Tiger swung his hands
wide, palms upward—"so now a Stawski
is a clown for a colliteh-learned ama-
choor, and de grunters kin give me de
ha-ha.”

“Sure I clowned,” Pete said. “But
vou often told me it’s 0. K. to give the
fans a laugh when the other guy 1s sure
to tire. That stooge is twenty-eight
vears old. He got a lucky—"

“So he's an ice-cream cone an’ melts
quick because he’s bwenty-eight!” Ti-
ger's voice rose to a squeak. “And I'm
thoity-six! What does dat make me?”
He raised his arms and looked toward
the ceiling for justice.

Pete got ready for the shower. Tiger
tapped his chest with a thick, ungentle
finger. but spoke quietly.

“Get me, kid. You ain’t no wrestler,
You just ain’t got it. You grab a eroteh
hold, but your body ain’t in line. Yonu
start a body slam, but you ain’t in line
again and you don’t slam nuthin’.
They'’s a diffrunce between clownin® an’
bein’ a clown. You're a fuctory dog—
stay in de factory.”

Tiger swept both arms downward as
if throwing a rock off from a cliff. It
was the longest speech Pete had ever
heard him make.

“Ill throw him yet,” Pete promised,
“He keeps picking on me in the plant,
and I'll show him up on the mat.”

“So dat’s it,” said Tiger. “Well, you
show him up by euttin’ in on de job de
way he wants it eut. A guy what is
ycllow in his woik is vellow in all he
does all his life.”

“How wou big brothers do go on!”
Pete ducked for the shower, c:.mpmg a
swiftly swung Lick,

But Tiger's words had stung him,
For this brother was all the father and
mother he had ever known.

Pete thought it all over on Sunday.
Tiger was silent, but watehed him
through squinted, speculative eyes—a
thing he had never done before. Well,
Pete told himself, he wasn’t yellow., He
thought he had earned that promotion,
but now he would earn it so well there
would be no doubt about it. Te, too,
was silent,

On Monday morning Pete’s first task
was to fasten an electric motor lo its
base. Picking up the huskiest wrench
that would fit those nuts, he went at it
with a will. He would show MeShark
something, He yanked hard.

But McShark rushed over. “What the
hell are you using on that motor. a

(Continued from page 17)

wrecking tool?” He grabbed the big
wrench from Pete’s hand, threw it baek
mto the kit.

“T was only trying to speed things,”
said Pete mildly.

“Yeah!” MecShark said. “But speed
'em so you don’t spoil 'em, Here, let
me show you what you were doing.”

MeShark took from his private kit a
torque wrench which had at its head a
dial scale that showed in pounds the ex-
act pull it put on each bolt. With this,
Pete knew, the assemblers of engines
could get the parts fitted to microscopic
tightness, without twisting the mil-
lionths-of-an-inch accuracies out of line,
He had wanted to see one of those ba-
bies in action.

One by one, MeShark tried those mo-
tor base bolts with it, watching the dial.

“See,” he said, “you’ve got several
hundred pounds more strain on the first
bolt than on the third. You could pull
bearings out of line that way or split a
casting—"

“I know,” Pete interrupted. “Bul 1
have no torque wrench to test with.”

“Pick out a light, thin, sensitive
wrench. Get your body in line to use
vour shoulder muscles for leverage, just
like lining up a half Nelson on the mat.
Then you can feel the tightness you are
getling, Your fingers will tell you.”

Pete tried a thin, graceful little
wrench. He had never used it hefore,
for somehow it had seemed like o toy
beside the huskies in his kit. With his
slightly bowed legs braced he could lean
on it. When each nut was just right
there was just a slight quiver, plain as
day to his fingertips.

His brown eyes lit up with amaze-
ment. “Why,” he said, “it's just like
fecling a bite when you go fishing. Why
didn’t you tell me that wrenching is
fun?”

McShark seemed about to let loose

Then
“You quarter-
Look at that motor switch

one of his rare, thin-lipped smiles.
he was snapping again,
witted ape!
box.”

“Why, it’s shut off all right,”
Pete.

“Yes, but it is not locked off. Some-
one could bump into that handle, turn
the power on, and blow a fuse if he
didn’t electrocute anybody! Lock it,
you jackass, and quick!”

A little sullenly, Pete threw the lock-
ing lever, He had taken an awfully
dangerous chance, but—

said

MeShark was not through with him,
“And just this once more, I'm telling
vou, Rubber musecles can be useful
here, but not when wired up to a rub-
ber head. A maintenance man can never
take a chance, for his work keeps all the
other men at work. Think what you
are doing first, then do it right. Just as
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in wrestling,” he sneered over his shoul-
der as he walked away, “clowns are
nothing but boobs.”

Pete wanted to slug the boss. But he
knew that Tiger would call that quit-
ting—getling  yellow—like an athlete
fouling when he could not win fairly.
He would stick and lick this job. In
the meantime, he would learn more
wrestling,

Next morning Pete ha u! forgiven Mec-
Shark. It was not in his sunny soul to
hold a grudge. After all, did not Tiger
himself take bawlings out from his train-
ers? He grinned at the boss as he
punched his time eard. Soon he was up
on a safety ladder to adjust the exhaust
fan over the lacquering ovens. Me-
Shark could not get anything on him
this time. The power was off and the
switeh padlocked, and he had the right-
sized tools.

Pete felt a little dizzy. It surprised
him. He laughed it off and reached up
to work., His head started to hurt, It
was the first headache he had ever had.
He got dizzier—grasped the ladder rail
—carefully dropped his wrench onto the
platform—swayed.

And there was MecShark, wearing a
gas mask, carrying him down the lad-
der. He was aware of everything, al-
though a million devils were pounding
his head with tiny hammers. Then
other men were grasping him, dragging
him out into the air.

“Thanks, boss,” he managed to say.
“T won't forget.”

“Phanks my foot!” MecShark avoided
Pete’s outstretched hand. I can forgive
an enemy, but never a sap, You knew
that that fan was for getting poisonous
fumes out of the ceiling peak, yet you
ran your bare nose right up there. You
keep your job for using your head
enough to drop that wrench onto the
platform instead of into the ovens.”

Pete heard a man laugh. “Fish-blood
MecShark has bit a sucker.” Angrily he
got to his feet, staggered, drew a few
deep breaths, staggered again, forced
his legs to earry him straight. His head
seemed to be on fire, But he pul on a
gas mask, climbed back up that lad-
der, used the right tools in just the right
way, turned on the power, saw the fan
blades move, speed up to a blur,

He was ashamed of his foolishness.
The safety rules about gas masks were
plain. The silence of the men accused
him. No one even looked at him. He
did not realize that this was the silence
of deep respect for the way he could
take it.

He tried harder. But every day Me-
Shark got something on him. The un-
shielded spray from a paint gun flying
where it might get into someone’s eyes,
a Stillson wrench used so a slip might
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send his naked arm against a hot steam
pipe, a grinding wheel shooting sparks
and his eyes unprotected by goggles—
there seemed a million mistakes to make,
and all of them dangerous.

Pete got so he swiftly catalogied ev-
ery move to be made before he started
any task., He did not realize that he
was developing into an ace maintenance
man, safe and speedy on any assign-
ment. He only knew that MeShark
bawled him out constantly, always with
some wisecrack about clowning and
wrestling. The man was out to disgrace
him,

Once Pete sounded out Tiger on the
wrestling.  He ought to be learning
more about it, he thought. But Tiger
sneered and waved his arms until Pete
feared for the bric-a-brac on the side-
board. “Frum yer cradle you was tolt
and learnt about wrestlin’, An’ frum
all T hear, you're nuthin® but a factory
punk—an’ a stooge an’ choppin’ Mock
fer McShark, at dat! You fergit wres-
tlin’.”

Pete became silent. He was silent a
lot these days. :

But if he kept getting bawled out, he
also kept getting more important tasks
to do. He scarcely noticed that.

Until one day MeShark asked him to
stay overtime and help replace the trip-
pedal clutch inside the base of a huge
press.  He and MeShark would team
up for the job, work alone together.
It was a proud moment when the boss
told him that.

So tall was the machine that its base
had to go into a pit to bring the working
level to the right height for & man who
stood on the floor. But that was no
frouble, They would raise it in its pit,
crawl under it, stand upright, use the
wrenches for a few moments, and all
would be well. Tt would be just like
working inside of a big bell, Pete
thought.

Together they ran the electric crane
along its overhead rails, anchored it in
position, and fastened its chains to the
press.

Quickly MeShark ran extension cables
from the hoist motor-control box. He
nsed two cables with push-button
switches at their ends, one for raising
the load and the other for lowering it.
With them the men could stand in the
pit and change the working height of
the press so they could reach its parts
without bending or tiring themselves,
It was easy enough.

They raised the nress a few feet and
tested the slinging of it to make sure
that nothing would slip. All was secure.

Soon both of them were under it,
working. It would only take a few min-
utes, Good thing, thought Pete. It was
hot in that pit; the bell-shaped base held
all of the heat given off by their wire-
guarded trouble lamps. And anyway,
he was going to watch Tiger wrestle in
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a charity bout tonight. He did not

want to be late. He worked fast, Me-
Shark worked faster, They got into an
impromptu MecShark’s  wrench
slipped and he fell off balance, banging
his head on the steel base. Pete
laughed. This was good.

To his surprise, he saw McShark fall
on the floor. The whack had not
seemed hard enough for that.

race,

And then he felt the machine base
pushing down on his back. The hoss
was lying on the down switch button of
the hoist. Three tons of cold steel were
coming down—down, Pete could see
the small space through which he might
escape, closing and closing. He knew
he should jump. He tried to yank the
cable free. It jammed more tightly.

He gave one more yank, then tried
to lift McShark. The press had eome
too near to the floor now for him to he
able to get both of them free. He was
down on his knees, cursing the high
speed of that hoist. The cold steel
pushed on the back of his neck; he
thought foolishly of that full Nelson.
He flopped on his back to get more
room, got his left hand under MecShark,
tried to lift with his fingers. The switch
would not come loose.

Pete could hear the hoist gears whine.
The steel edge pushed on his chest. He
couldn’t get a full breath. He turned
his left hand palm down, cupped it, got
it like a bridge between MeShark and
that switch. The motor stopped.

He was gasping in shorl, squeezed
breaths, That left-hand bridge was an
old wrestler’s trick to lift an opponent
clear of his leverage. It would give
them a moment or so, until his hand
tired.

Swiftly his mind eatalogued the situa-
tion. He was all maintenance man now.
The up switch! He groped for it, got
hold of the wire, conld not reach the
switch. He was tiring fast.

MecShark  came “Pete,”
groaned. “Pete.”

“Raise your hip off from my hand,”
Pete gasped. “I'm holding you off {from
the down button.” McShark could not
move much. But he could help a lLittle.

“What is that scraping?” he asked.

to. - he
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“I'm rubbing the cable to the up
switch on the edge of the press base,”
Pete answered. “I'll wear through the
insulation and short the wires, forming
a switch.”

Pete rubbed. His deep eyesockels
were like cups to catch the blinding
sweat. His wrist ached. There was a
flash, and the smell of scorched insula-
tion. The wires were shorted across the
steel. He heard the hoist gears growl-
ing, and slowly, slowly, the press base
rose., Pete wondered at the slowness,
then remembered that a hoist rises far
more slowly than it lowers.

Soon the machine reached clear work-
ing height. McShark stopped it. Both
men were trembling. But neither would
show quit. They picked up their
wrenches again. In five minutes they
were outside, lowering away to fasten
the anchor nuts.

Pete knew that as he had had Me-
Shark’s life in his hands, so now he had
his reputation. The boss had made a
bull. There should have been an extra
man out on the floor, just in case of
emergencies like that.

But MecShark seemed unafraid that
Pete might talk. And Pete was proud.
He was trusted.

“Look, Pete,” said McShark. “Let’s
go watch Tiger wrestle. The excitement
will calm my nerves.” It was the first

time Pete had ever heard that old Fish-
blood had any nerves.

They went into the hall.
the ring stood Tiger, alone.
nent had run oul.

The show manager rushed over to
them. “Mr. McShark,” he said, “will
vou wrestle Tiger? He'll go easy on
you. It's for the crippled children’s
fund, you know.”

“No!” MeShark laughed. “But Pete,
here, will. He is a much better wrestler
than I am.”

In the ring, Pete knew that Tiger
meant to go home early. All of the
champion’s famous speed was turned on.
He was using every trick.

But all the new habits that Pete had
learned in licking his job came into play
now. His hody always in line, his brain
cataloguing every situation as it devel-
oped, Pete kept out of trouble, and even
threatened the Tiger at times.

Faster and faster they went. Rolling,
spinning, diving, butting—even slugging
a bit—they sweated and grunted. Grip
was answered with break; only an ex-
pert could follow their action, but the
crowd stood on the chairs and went
roaring crazy at the fury of their fight-
ng.

Pete felt Tiger reaching for a full Nel-
son. He waited until the exact split
second when Tiger would be unable to

There in
His oppo-
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step quickly. Then his body flashed
down, and reaching backward between
his feet, he got hold of Tiger's left ankle.
Instantly he straightened, lifting Tiger's
leg high between his hips. It was a
perfect: Cornish back heel hold.

Pete twisted, then heaved himself over
straight backward. Tiger fell beneath
him and tried to move out of it. But
this was Pete’s night. He would not be
denied. The referee slapped his shoul-
der. He had thrown the world’s cham-
pion.

At midnight Tiger, McShark and Pete
were drinking coffee together,

“So T suppose,” said Tiger, “you’ll be
a mat serapper now.”

“No,” said Pete. “Your game is a
good one, Tiger. But I like to do the
work that keeps other men at work., I
am going on in maintenance.”

“You made de assembly-line gang,
den?”

MecShark answered that one. “He
skipped it. He is assistant foreman un-
der me now. And,” he continued, “when
he’s had a few years of engineering night
school—"

“T know,” Tiger interrupted. *“I been
savin’ up t'ree years to pay fer dat. I
had to be sure de kid had what it takes.
Because frum what I hear. maintenance
men gotta be game.”

GLIDING AND SOARING

(Continued from page 29)

SECOND ANNUAL WESTERN
SOARING CONTEST

Sponsored by the Southern California
Soaring Association and supported by
the Arvin Boosters Club and Kern
County Junior Chamber of Commerce,
the contest had four days of official fly-
ing, April 8th and 9th, 15th and 16th,
Five flight categories were open for com-
petition: duration, altitude, distance,
with return and goal flights. All pilots
had to exceed the following minimum
performances in order to earn credit
points: duration, one half hour: altitude,
eicht hundred feet; distance, eight miles.
Although only forty-five hours of soar-
ing time were logged on a total of one
hundred and eighty-four flights during
the contest, official flights were made in
each of the five categories. Twelve ships
and thirty pilots entered the contest.
‘All ships were inspected by the technical
committee headed by Paul Sanderson.
C. A, A. Inspectors Brewster and
Steward issued “X" licenses to all ships
which were not already licensed. Colum-
bia Broadeasting broadeast the opening
of the meet over a national heok-up of
one hundred and twenty-six stations and
twenty stations in Europe, a thirty-
minute program, directly from the soar-
ing site. Fifteen minutes of this broad-
cast were conducted by Paul Pierce,
C. B. S. announcer, from a portable

transmitter installed in Jay Buxton's
two-place Transporter sailplane flown
by Lucretia Buxton. This flight was a
“first” in radio and won for the West
Coast division of C. B. S. a prize for the
best special sport broadeast event of the
year. Newsreel companies shob a num-
ber of interesting pictures which are now
showing throughout the country.

A special communication system was
set up for the contest by two of Holly-
wood’s well-known radio amateurs, Mr,
Schuch and Mr. Archer. It consisted of
radio telephones between the take-off site
and the winch, eliminating the use of
hand flags. The publicity committee
was headed by Gus Briegleb, famous
glider designer and constructor, and
Speed Westphal. Their combined efforts
attracted a erowd of over ten thousand
spectators to the contest.

The prizes and prize money were do-
nated by the Kern County Junior
Chamber of Commerce, civic organiza-
tions and elubs, as well as by individuals
and business concerns. The first prize
and the Western Championship was won
by Woodie Brown flying a Bowlus Baby
Albatross Thunderhird. Second prize
went to John Robinson flying his Robin,
a ship designed and built by him. Dick
Essery in the Buxton Transporter took
third, and fourth was captured by our
friend Hawley Bowlus piloting his Al-
batross. Best altitude attained was
4,000 feet, by J. Rohinson; best dura-
tion, 8 hours, 48 minutes, by Woody
Brown; best distance, 42 miles by J.

Robinson; goal flight, 40.5 miles by
Woody Brown; goal and return, 9 miles
by Dick Essery.

Trophies and cash prizes were pre-
sented at the banguet held in Holly-
wood.

FOREIGN NEWS

On April 21st two German sailplane
pilots, Brauetigam and Meyer, broke the
world’s two-place goal record with a
flight of two hundred and twenty-five
miles. A Kranich ship was used,

Soaring is to be included in the Olym-
pic Games which will be held in Finlanad
in 1940. The competition will start on
July 22nd at the Finnish soaring center
and will continue until August 4th. The
tests for sailplane types were conducted
in Italy last February, and a German
Meise was selected. All pilots must fly
the same type of ship.

On April 24th Geoffrey H. Stephenson
of the London Gliding Club, Dunstable,
England, took off from the club’s site by
winch tow, expecting to fly to Reigate.
Some three and a half hours later he
lunded near Boulogne, France, a distance
of one hundred and twenty-five miles.
This is the first time that a sailplane
has been soared across the English
Channel. The ship in this case was a
Kirby Gull.

The British Air Defense Cadets are
getting their first taste of flying in glid-
ers, a number of them being trained at
Dunstable.
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AIR ADVENTURERS

(Contined from page 33)

We won’t bhe sabotaged out of our
trust in what our forefathers buill up
for us. Let's go, Air Adventurers!

Your Flight Commander,
Avrsert J. CARLSON.

AIR ADVENTURERS®' NEWS

And now for the mail, which is get-
ting heavy again.

George Micari, of Sag Harbor, Long
Island, N. Y., comes through with a
long letter this month ahout his new
badge and membership card, over which
he is quite enthused. He's going to do
some flying this summer with Carl Hen-
nicki, who used to be quite a stunt flier
a few years ago.

Another flying member of Air Adven-
turers is Bob Taylor, who lives in Den-
ver. Bob is taking lessons at the Roy
Wilson Flying School out there, and he
plans a tour through New México and
Colorado with his brother. Well, let’s
know how you make out, Bob. You
may run into a swell story on that trip.

Graham Strout, of Adelaide, Australia,
sends us a lot of fine photographs taken
at the Parafield Aérodrome in Adelaide.
Most of them are shots of the Vickers
Wellesleys which broke the world’s non-
stop record a short time ago. Strout,
whose address is 17 Ailsa Street, Fullar-
ton Estate, Adelaide, S. A., Australia,
would like to ecorrespond with some
American Air Adventurers who are in-
terested in exchanging photos, stamps or
newspaper clippings. He is about nine-
teen years of age. And speaking of
those Wellesleys, which are supposed to
have a range of fifteen hundred miles,
they actually covered more than seven
thousand miles on that record flight.

Walter Baumont uf_ New Bedford
wants Arch Whitehouse to tell him
where he can get a copy of Talbol

Booth’s “Fighting Planes of the World.”
Arch tells us that it can be oblained
from the Appleton-Century Co., of 29
West Thirty-second Street, New York
City.

Earl ‘C. Hafer, of Nashville, Tenn.,
sends in a long letter telling about an
experience he had with a “50" Cub.
“About a month ago,” he writes, “I
gave my grandfather in Hopkinsville a
surprise by flying there for dinner. They
live far out in the country, so I went
down over the house, cut my motor and
yelled down for them to come after me
in a car. I landed in a cow pasture,
and by the time I got out of the plane
there were four cars there to see what
the trouble was. Seeing that T was in
no trouble, they left, and I got into my
uncle’s car and went to the house for
dinner. After dinner I got into the ecar,
went back to the plane and eame back
home. As soon as I save enough money
I'm going to make the trip again.”

J. R. Settle, of Edmonton, Canada, is

still bringing in new members. This
month he has rounded up Marvin L.
Dower, of Edmonton, who has already
passed ten examinations in the Hurri-
cane Aéro Club of Edmonton, which
seems to be run by Settle.

Cecil Thackery, of Norfolk, England,
is a real aéro bug, He has a workshop
and tells us he is building a light plane
of his own design which will be powered
with an American Continental. He is
loud in his praise of Air Trails as a real
aéronautical publication, and says he
wishes some of the British publishers
would turn out a book like it. Well,
that’s very kind of you. Thackery, and
we hope you will continue to read our
magazine, Thanks also for the picture of
the old Avro which you say is still flying
over there. What a bus that must be!

Harry Lavington, of “Eversham,” 52
Victoria Street, Lidcombe, N. S. W.,
Australia, ig an Air Adventurer who
wants to get in touch with American
Air Adventurers who are interested in
model making and aviation in general.
Harry is eighteen and seems to be a
swell bird to know. He certainly is a
great booster for Air Trails down there.

John Longworth, of Philadelphia, goes
off the deep end with a model winner.
His Comet Junior Clipper won the
Philadelphia Model Building Contest
award, and he has sent in two grand
pictures of it.

G. F. Baly, of Nelson College, in Nel-
son, New Zealand, has won his Pho-
tographer’s award with two good pic-
tures of Lockheed Electras used by the
Union Airways of New Zealand. One
is a particularly interesting study of
lights and shadows.

Other members who have gained Pho-
tographer’s awards this month are: Wil-
liam Ritter, of York, Pa., who sends in
a photo of a Curtiss Junior; Donald
Thenhaus, who sends in two shots of
light planes at the Cedar Rapids Avia-
tion Country Club; Martin George, of
Concord, N, H., for a shot of a Waco
on floats; Allan Stover, Jr., of San Diego,
Cal., for an air shot of the Consolidated
Aireraft factory at San Diego; Hugh
McGraw, of Kirkland Lake. Ontario,
for a picture of a Waco on skis; Leon-
ard Wasserman, of Los Angeles, for his
photo of a Fairchild taken at the Santa
Monica airport; Jack Mason, of Omaha,
Neh., for a shot of a Grumman designed
for Nicaragua: and Leland Ruffner, of
South Bend, Ind., for his shot of a
TWA airliner.

We have had a few good attempts
for Topographer awards this month,
showing careful attention to detail,

Which is all for this month, but we
shall be waiting to hear from you. We
want more good letters, more good pho-
tos and drawings.

Until next month!
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YOUR LOCAL
MODEL CONTEST

By Flying a World's

Championship Model

The model airplane pictured here
is the winner of the three most
important contests in the world!
It won the Lord Wakefield
Trophy, the most coveted inter-
national model-plane prize, by
staying aloft thirty minutes—ten
times as long as any competitor!

THIS PLANE IS YOURS AB-
SOLUTELY FREE with a one-
year’s subscription to Air Trails,
a champion in its own right
among airplane magazines.

Think of it! A model plane that
won the Moffett Trophy, Amer-
ican Eliminations and the Lord
Wakefield Trophy, plus a year's
subscription to ATR TRAILS for
only $1.50. Take advantage of
this offer right now!

MAIL THIS COUPON TODAY

AIR TRAILS

Dept. A-Q
79 Seventh Avenue
New York, N. Y.

Inclosed please find $1.50 ($1.75 in Can-
ada) for which send me a year's subserip-
tion to AIR TRAILS and my model plane.

N A o s S T e T ey e

R A B e
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WHAT'S THE AIR CORPS MEDICAL EXAM?

individuals. TFor example, asthma, his-
tory of hay fever or other pronounced
allergie reactions; history of kidney stone
or renal colic; history of mastoidectomy,
unless it can be shown that the opera-
tion was a simple drainage and there are
no residuals. Also excessive underweight
and overweight and dental defects, such
as caries (decay and uleeration) or loss
of masticating or incisor teeth beyond
the required standard. Dental defects
are very often the cause of either tempo-
rary or permanent disqualification,

Many young aspiring fliers ask: Are
there any home tests which can show a
fitness or aptitude for piloting a plane?
The answer is honestly no. Army doe-
tors frown upon any such crude efforts,
and the reason is obvious. It is practi-
cally an impossible task. Those minia-
ture whirling airplanes seen at carnivals
and all other similar contraptions may
provide a simulated agrial thrill, but
they prove nothing. And the majority
of general practitioners are not familiar
with the A. C. standards, though they
may be capable of conducting the exam,

Naturally, a youngster may see
whether he measures up to the regula-
tion five feet four inches and weighs in
proportion to his height. ITe may, too,
for his amusement, try out the self-bal-
ancing equilibrium test. It’s done by
flexing the knee backward, arms out,
eyes shut, for fifteen seconds, each foot,
The standard findings ave: fairly steady,
unsteady, or failed, the last when one
out of three trials fails, Unless its re-
sults are observed by an expert and are
related to other factors, this exercise can-
not be of any importance to the aspir-
ing youngster.

The organ of equilibrium, incidentally,
is in the inner recess of the ears, and
this sense plays its role in flying in ac-
celeration and deceleration in landing,
as well as in keeping the various parts
of the body orientated. Swing sickness,
train sickness and airsickness are results
of defects in the organ of equilibrium,
The old-time Rugeles orientator has
been discarded, but checks are made to-
day with the Barany chair. The appli-
cant is spun around in it and then the

(Continued from page 19)

ocular muscle spasm resulting therefrom
1s scientifically measured.

But, as I have said, the quickest and
best way to ascertain physical fitness is
to dro;) in on your family doctor, and,
passing him, go immediately to the near-
est flight surgeon. It will save time and
anxiety.

Once you get inside his office it won't
take the flight surgeon long to tell
whether you are eligible for flight train-
ing. First off, he'll be looking you over,
making minute observations of charac-
ter and manner, gait and posture, men-
tal responses and neuropsychic reflexes
as you respond unawares to his seem-
ingly mechanical questions. This done,
along you go to a series of chambers
with all sorts of machines and testing
gadgets which will remind you of a
Rube Goldberg cartoon.

What comes first? The eyes, of
course. And here’s where most of the
Bill Smiths come an aérial cropper.
“Eyes right!” the infantry sergeant sings
out. Well, in the air corps it's “eyes
have to be right.,” If you fail in the
eye test you might as well go home;
nothing else matters. No vocation as
yet undertaken is so dependent upon vi-
sion as flying. Defects regarded as haga-
telles in civilian pursuits may be serious
indeed for the pilot.

The stringent eye-test requirements
are about the same in the transport
service; but their importance in flying
competence is far greater in military
aviation. A transport pilot flies month
after month—often year after year—
over the same route, at the same alti-
tude, under more or less familiar condi-
tions and ecircumstances. Not so your
army flier. He may be ordered north,
east, south or west on a few moments’
notice. He may have to land on strange
fields, and In weather which sould
ground the civilians. His plane is
speedier, and his tactical work ealls for
power dives at five hundred miles an
hour and formation maneuvers at dizzy
altitudes, He's got to rocket through
space at three hundred miles an hour,
dropping bombs intended for his objec-
tive.

Just how important the eyes are is in-
dicated by the fact that the ocular di-
vision in the form for physical examina-
tion for flying of the army air corps
contains fourteen items alone. But don't
rush off seared! There’s nothing in them
calling for optical miracles. You are not
required to possess second sight or the
ability to see through opaque glass.
Each item merely covers a specific or-
ganic function and reaction of that sensi-
tive little ball that gives us vision. [
took part of the test, and I assure you
it is no more than an exhaustive
check-up by a first-rate oculist.

The items treat, for examples, such
matters as visual acuity (acuteness),
depth perception, prism divergence, un-
impared ocular muscle balance, refrac-
tion, shape and equality of pupils, angle
of divergence; tangent curtain move-
ments, associated parallel movements,
central color vision.

The first test is for visual acuity and
depth perception.” In the first the old-
fashioned alphabet cards as well as slide
machines are used; you take the test
every time you go to your eye man.
The depth-perception check-up is done
with the Howard-Dolman apparatus—
combination refractors and eye-muscle
testers,

This test is important, for it r;hnw
the ability to judge distance in terms of
the third dimension. A pilot needs it in
taking off, landing or in leveling off his
plane, and in correctly orientating him-
self in relation to surrounding objects;
too, it is an aid to proficiency in gun-
nery and in maintaining p-osttmn in
flight formations, oA

The two tests are usually the worst
hurdles for the cadet aspirant, Here the
common disqualifying defects come to
the surface. Errors in refraction, color
blindness, muscular imbalance, and myo-
pia (nearsightedness) are some of them.
If you wear glasses for myopia, don’t
waste time and money in going to an
air field for a test.

Glasses do not necessarily bhar an ap-
plicant, although in each case he is ex-
amined without glasses. You may wear
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them for mild cases of astigmatism
which may be no deterrent to categori-
cal rejection, all other things being
equal. Anyway, the flight surgeon will
tell you soon enough, even if you don’t
remind him of it.

Lids, cornea, pupils, retina are exam-
ined with minute care; and then come
the ears, nose, throat, sinuses and oral
cavity. The nose and throat must be
free of all obstructions.

Hearing is important to a pilot so
that he may not be distracted by ex-
traneous noises. Good hearing enables
him to co-ordinate sound and the work
at hand. For this reason the whole
naso-pharyngeal system must be checked
with audimeter and other precision in-
struments. Many applicants try to con-
ceal ailments or inherited defects, but
the machines produce the subjective evi-
dence which the dector can study with
his objective findings and conclusions.
If the young man Imh ringing sounds in
his cﬂre-, dlx,zy spells, a discharge, mas-
toiditis, or deviations due to a head in-
jury, the mstruments will tell.

The general examination of the trunk
and limbs includes a study of the heart

s

and blood-vessel system, the gastro-
intestinal  system, the genito-urinary
system, respiralory system, and the

bones, skin, joints, et cetera.

The blood pressure and heart tests in-
dicate within themselves their impor-
tance to flying. The doctors measure
the reclining hlood pressure, the stand-
ing blood pressure, reclining pulse rate,
standing pulse rate, and the pulse rate
after each definite exercise and the time
required to return to normal. Then a
count is made of the red and white
blood cells.

The heart comes in for a lot of per-
sonal attention. It is X-rayed when
this indicated necessary, and ils
rhythmical expansion and contraction
are checked by an electrocardiograph
machine, which has a slow-motion ef-
feet. To pass the test the heart must
be entirely free of any valvular disease
or muscular abnormality in rate or
thythm. A man with a faulty heart or
a low or high blood pressure would be
practically committing suicide in a four-
hundred-mile-an-hour army plane. The
test is only that which a cardiologist
would give a man who went to see him
for heart murmurs, tobacco heart or
burnings or flutterings in the cardiac re-
gion,

18

Now comes the third and last impor-
tant special test: the check-up on the
nervous system. It includes such items
as pupillary reactions, gait, tic (local
and habitual convulsive movements such
a3 face twitching) ; other motor disturb-
ances, patellar  (kneecap) reflexes,
tremor, psychomotor tension, peripheral
circulation (exterior), stammering, in-
somnia, amnesia, sensory disturbances,
reality adjustment, apathy, depression,
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migraine (blues),
trends and

headaches, fainting,
pavor wnocturnis, anxiety
phobias.

Again, this examination is similar to
that given by a practicing neuro-psy-
chiatrist. It is merely designed to ascer-
tain whether mind and nervous system
are in harmony. The doctor may strike
vour kneecap with a small mallet to
study the rebound of the leg: he may
check vour gait as you cross the room,
peer into eyes with a small light and ask
vou a million and one questions about
your family and yourself,

His findings, arrived at after consider-
able study, will determine whether you
are capable of undergoing the terrific
strain of army flying; whether you “ean
take it” in wartime, and whether you
are able to live a normal, composed life
like the rest of us human beings when
yvou are grounded. In a word, whether
you can fly and still fulfill that old Latin
slogan, mens sana in corpore sano—
sound mind in a sound body.

Unlike people in many another ecall-
ing, cadets don’t forget their bodies once
they get in. Special attention is paid
to health throughout the training period;
not only is exercise a part of the curricu-
lum, but facilities are ]ll'nvidv{l to en-
able the cadets to keep in sound condi-
tion. A physical exam is conducted
twice a year,

The same goes for aérial bombers, gun-

ners, photographers, radio men, observ-
ers, all of whom are not subjected to
the rigid requirements of pilots but must
keep constantly fit and undergo peri-
odical examinations.

But of course, passing the physical
test does not mean that the cadet is
assured of his wings. He must undergo
eight months’ primary instruction, usu-
ally at Randolph Field. This embraces
studies in navigation, meteorology, radio
and other subjects of military aviation,
such as engines, sunnery and the like.
This training consists of a hundred and
sixty-nine hours in the air. -

If the cadet gels by this hurdle with-
out physical disbarment, he is sent to
Kelly Field, also Texas, for four
months’ advancing training. This -is
special work in pursuit, bombardment,
attack and observation; about eleven
hours in the air plus the regular aca-
demic work.

The physical test is worth trying for
any young man, because pilot training
in the army, aviation leaders agree, 13
the best foundation for the majority of
positions in commercial flying. If you
an handle the wheel in a silver bullet
that zooms through space at four hun-
dred miles an hour you can almost pick
your job.

But don’t let any disgruntled Bill
Smiths tell you that you've got to be
a superman to get in.
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OBSERVATION PLANES

(Continued frone page 31)

aérial services speeded up the develop-
ment of specialized types. By the time
the armistice was signed, single and two-
seater fighters, light and heavy bombers,
observation and even armored attack
planes had been created. While kite bal-
loons were still largely used for artillery
spotting, radio-equipped planes were
slowly but surely displacing them. The
airplane had also taken over all photo-
graphie reconnaissance. The old process
of trial and error had gradually evolved
a standard observation type. It was a
two-seater biplane carrying radio and
camera, armed with two defensive ma-
chine guns and fitted with racks for light
bombs.

The present-day type bears a variety
of designations. To the French they are
reconnaissance machines. We call them
observation planes. The British desig-
nation of army co-operation plane is
awkward, but I think it best describes
the duties of this class of military air-
crafl.

The standard army co-operation plane
of the British army is now the Westland
Lysander. (See cutaway drawing ac-
companying this article.) This high-
wing, strut-braced monoplane follows
what is at present an almost universal
formula for the type. The ship was de-
signed to provide a maximum of visibil-
ity for the pilot, who, in aceordance with
R. A. F. practice, does the ohserving,
spotting and photography. Together
with his gunner, he is inclosed in a trans-
parent cabin equipped with sliding
hatches. The Lysander is fitted with
wing slots and flaps which facilitate
operations from small emergency fields,
These aids also make it unusually easy
and safe to fly. The ship is provided
with all necessary equipment, including
electrical, radio, navigational and photo-
graphic  gear, parachute flares and
oxygen, A long hinged hook is fitted
beneath the fuselage for use in picking
up messages from ground troops. The
armament consists of two fixed machine
guns mounted in the wheel fairings and
a Lewis gun on a flexible mount aft.
Bombs are carried on two small stub
wings projecting from the landing gear.
This arrangement eliminates synchroni-
zation gear and greatly facilitates rapid
reloading, Powered with a Bristol Mer-
cury engine of 890 horsepower, the
Lysander has a top speed of 220 miles
per hour. At a cruising speed of 150
miles per hour, its range is 600 miles.
The rate of climb is 1,650 feet per min-
ute, service ceiling 26,000 feet, and land-
ing speed 52 miles per hour.

So suceessful has the Lysander proven
that the Polish P. Z. L. designers have
copied it almost line for line. The Mewa
(Gull), as the Polish ship is called, dif-
fers only in its retention of the typical
P. Z. L. wing. It is powered with the

small-diameter 710-horsepower Gnome-
Rhone M.14 engine and is fitted with a
wooden propeller to reduce maintenance
problems. Its maximum speed is 223
miles per hour, cruising speed 190 and
service ceiling 29,000 feet.

The Ttalians still look with favor upon
ruggedly built biplanes for observation
work, Their Meridionali Ro.37 has
achieved considerable success in Spain,
This model, powered with a 1,020-horse-
power Piaggio engine, is characterized by
very simple and sturdy design. On both
sides of the fuselage, below the gunner’s
cockpit, are placed large sliding observa-
tion windows, typical of Italian practice.
The Ro.87 has a high speed of 233 miles
per hour, cruises at 189 miles per hour,
and has a normal range of 620 miles.
It reaches an altitude of 28,500 feet and
is armed with two machine guns.

Germany has adopted the Henschel
Hs.126 as her standard army co-opera-
tion type. This ship is a “dead ringer”
for our more or less obsolete Douglas
0-146-A. Tt is a high-wing, externally
braced monoplane, with fixed, single-
strut landing gear. Its two-man crew
is protected by a transparent, sliding
cockpit-inclosure.  Powered with a
B. M. W. air-cooled radial engine de-
veloping 870 maximum horsepower, the
Hs.126 hits a top of 220 miles per hour
and has a cruising range of 680 miles.
Two defensive machine guns are pro-
vided.

The German army is also experiment-
ing with the Fieseler Storch for artillery
spotting, It is a comparatively slow
(180 miles per hour) lightweight mono-
plane fitted with an elaborate system of
slots and flaps that give it remarkable
take-off and landing characteristics. Tt
is said to fly safely at speeds as low as
thirty-two miles per hour.

Another example of the high-wing,
strut-braced reconnaissance machine is
France's Mureaux 200,A8. This is a
three-seater powered with the 850-horse-
power Hispano-Suiza liquid-cooled “Mo-
teur-canon” engine. The ship is de-
signed so that its principal component
parts are interchangeable with those of
the company’s two-seater fighter, Carry-
ing complete army co-operation equip-
ment, the 200.A3 attains a maximum
speed of 1987 miles per hour, lands at
§0.2 and has a normal range of G20
miles.

The present standard observation ship
of the United States army is the North
American 0-47. This model differs radi-
cally from European practice, being an
all-metal, midwing monoplane designed
to the most modern formula. It earries
a crew of three and the fuselage is
featured by a deep, glass-paneled belly
for the observer’s use. The landing
wheels retract into the underside of a
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cantilever wing, fitted with hydraulically
operated, split-edge flaps. An 860-horse-
power Wright Cyeclone drives the 0-47
al o maximum speed of 243 miles per

hour. It eruises al 217 and lands at
67 miles per hour. Normal range is 853
miles,

The past two or three years have seen
a growing tendency toward the develop-
ment of two distinet sub-types of obser-’
ation planes. One is the short-range
army co-operation class already de-
seribed. The second is a bwin-engine,
multiplace, long-distance, strategical re-
connaissance ship. At present, this lat-
ter type is usually a converted high-
performance light bomber, equipped for
photographic scouting.

No article on army co-operation planes
would be complete without mention of
the recent interest in rotating-wing air-
eraft. The obvious advantages pos-
sessed. by the autogiro for observation
work have impressed the English au-
thorities so much that a number of these
ships have been purchased for service
testing. Germany has progressed even
further in developing the highly success-
ful Focke-Wulf helicopter. Tor a year
or more, the United States army has
been operating an autogiro school
equipped with Kellett YG-la machines,
and Congress has just appropriated
funds for further giro research.

What will the observation plane of the
near future be like? Tt is probable that
the present trend toward specialization
will continue. A general-purpose type,
suitable for long-range reconnaissance,
hombing and attack duties is already be-
ing developed. For shorl-range army
co-operation work, it is the writer's
opinion that the giro or helicopter will
eventually displace fixed-wing types. It
has many points of superiority over the
balloon for artillery spotting, is capable
of slow, detailed reconnaissance at low
altitudes and possesses vertical take-off
and landing characteristies that permit
a maximum of co-operation with ground
units, It has the ability to land scouts
on any reasonable terrain, support them
with machine guns while they effect a
detailed ground reconnaissance of farms,
villages, woods, and the like, pick them
up again and communicate their findings
to headquarters by radio. The rotating-
wing ship is the only type of aircraft
that can thus combine aérial and ground
observation with any degree of practi-
cability. Medium-sized, high-powered,
four-place helicopters, carrying teams of
well-trained ground scouts and working
in collaboration with armored cars or
light tanks, could cover a wide area
during advance or rear-guard operations.
Functioning in this way with ground
troops, the army co-operation ship of
the future will furnish field commanders
with a reconnaissance service of a speed,
completeness and quality undreamed of
today.
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(Continued from page 37)

Attach the wing-and-tail-cubber hooks
of 049 wire, using plenty of cement.

The wing and stabilizer are of ex-
tremely light, yet strong construction.
Trace the outline of the trailing edges
of 14" sheet balsa and shape to a wedge-

"shaped cross section with knife and
sandpaper.  Prebend  the 14"-square
leading edges in the same manner as the
bottom longeron. Pin the edges to the
plans, insert the 1/,4" sheet ribs and at-
tach the bamboo tips. Remove the
frame, adding the hard balsa spars and
the 1/;5x3/14" rib stiffeners. See wing
and stabilizer sketeh, Plate IT, Cut the
panels apart and install the required di-
hedrals given on Plate II, reinforcing
the joints with gussets of 14” sheet,
Cover the leading edge with /6% 8!
soft sheel balsa,

The stabilizer is built in identical
fashion, using the smaller sizes of wood
specified.  Cut out the center to fit the
371" sheet balsa “key” cemented to the
fuselage. Be sure this is a good fit and
that the key rests on the ¥ /16 -square
diagonals in the stabilizer. See stabi-
lizer mount sketch, Plate II. Attach
a pair of 1”-diameter hardwood tail
wheels to the tips by .049 piano-wire
fittings. See tail wheel sketch, Plate II.

MOTOR UNIT CONSTRUCTION

The motor unit must be made as sol-
idly and aceurately as possible to obtain
the most consistent performance and
trouble-free motor operation. Use thin
brads and plenty of cement in assem-
bling. Bind all intersections of metal
parts with fine copper wire and solder,
Be sure the surfaces to be soldered are
perfectly clean and free from oil. Get
the metal hot enough to cause the solder
to flow, and good joints are gnaranteed.
Solder of the acid-core variety is sim-
plest to use.

The arrangement  described  was
worked out for a Brown D, but may be
casily converted to fit any other motor.

Cut Bulkhead No. II from #/y," ply-
wood and slide the motor bearers of 3§ x
94 x 1294" bass through it. Bend the
landing gear of */.,.” piano wire and
fasten it to the mount by a 1/45" sheet
aluminum strap clamped between the
bulkhead and the crosspiece of 34 x 34"
bass. A similar crosspiece is bradded
to the rear of the bulkhead. The land-
ing-gear brace, a single length of /1"
piano wire, passes across the back of the
bulkhead.

A block of 114 x214 x 8” hard balsa,
hollowed out in back to fit the coil, is
cemented to the bulkhead and rein-
forced along the bottom edge by 1/,,”
plywood,

Fittings A, consisting of 1%4” 0. D.
brass tubing soldered to a 1/sa" sheet-
brass strap, are attached to the bearers
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by 14" wood serews and soldered to the
landing-gear brace, Bolt the engine in
place, clamping Fittings B hetween the
crankease and the hearers, to anchor the
upper ends of the landing-gear braces.

The needle-valve adaption for the
Brown D illustrated on Plate II pro-
vides an extension control capable of
fine adjustment and not affected by vi-
bration. No dimensions are given, as
the best way to assemble the control is
by trial. The two washers on either side
of the tube must fit snugly to prevent
play.

The cowling should not be omitted, as
it is of great value in keeping the engine
free of dirt, also improving the stream-
lining and the appearance tremendously.
The top and hottom of the cowling are
made of pairs of 2x83x4” soft-balsa
blocks, Carve them roughly to outside
shape and hollow the inside to clear the
motor parts. Cement them lightly to
the front bulkhead and plank the mid-
dle portion with strips of 8/, x 34"
balsa. Finish the cowl with sandpaper.
The cowl is held at the top by L/t
wire pins and tubes, at the front by a
hook and eye of 098 wire, and at the
bottom by Fittings: C. Reinforce the
inside with large washers to prevent the
bolts from crushing the wood. A small
door of thin sheet aluminum is installed
and fitted with a rubber band to keep
it closed.

The battery box shown is for large-
size flashlight cells. The box with bat-
teries is held to the bearers with rubber
binding. A flight timer is mounted on
the 1/,4" plywood bracket. Three holes
are drilled through Bulkhead No. IT for
the wires, and the motor is wired up in
the regular way.

It is advisable to varnish the inside
of the cowl, the bhulkheads, and the
motor bearers before mounting the mo-
tor and fittings, to oilproof the structure.

COVERING AND ASSEMBLY

The original ship was covered with

red and blue double tissue, cross-
grained.  This proved much tougher,

lighter, and neater than bamboo paper.

 wowior YOUR LICENSE—

Afrplane mechanie’s home-study ecourse $1,25. Engine
mechanic’s course $1.25, Both courses £2.00, Postpald,
Also sent C.( Contalng all leense questions with
angwers and aceurate disgrams, Helps you tromendous-
ly in your mechenie’s as well as Pilot's Llcense
Exams,

““See you at the 1939 New York World's Fair’*

MEYER ENGINEERING, ;1.0 s v.

REAL ENGINE VALUE

Over 7,000 GHQ Gas
Engine Kits werd sold at
$8.50. Over 10,000 sold last
Year. Now ls your chance
o buy the New dmproved
Ieit for $5.00 absolutely com-

plete with eoll, plug, ete. 174
H. =

_ NOW ONLY
00

N AN parts Guaranteed, For
Bonts, Planes, ate,  Send SL—
Shipped Exp. Coll, for balance same day,. -
£ Send lc for new 12 page illustrated catalog,
All parts finished. Only a scrawdriver necded.
Average assembly time 30 minutes.

GHOQ MOTORS, 854T East 149 St., New York, N.Y.

CLASSIFIED
DIRECTORY

An opportunity to contaet a large field on a small
lineage. Rate 10c per word (Minimum 20 words). Cash
with order. Address:

AIR TRAILS CLASSIFIED ADVERTISING

79 Seventh Avenue, New York Cily

AVIATION APPHENTICES—Alrminded Young Mon
interested In training entering ation as Appren-
tices see Mechanix Unlversal Serviee ud, page 71,
DEALERS, Jobbers—Real profits on rubber and gas
supplies,  Btamp brings wholesale Ust.  Modelors write
for retail 1st,  Waterbury Model  Builders Supply,
131 Cherry Street, Waterbury, Connecticut,

LEARN TO FLY FREE. TFolder, dime; Ohmeyer,
Box S01-J, Hempitead, N, Y.

EARN MORE MONEY—Dealers—Jobbers—Send for
1939 eatalogue of model supplics—Complete—Ilow prices
—quallty merchandise—new items, Mercury, 15027 Lin-
coln Pluce, Brooklyn, N, Y.

COLT# St
45 CAL. Frontier Model'

Passwoud construction kit with

working plans and all peces- s A5
gary hardware. Barrel and —_
exlinder are machined, T

COLT 45 Cal., “FRONTIER" model kit,
5!{.]: barrel ..

1.70
100

45 Automatic Plstol Kit......... e e i

Cal. automatic plstol Kl eeseeseivens o0

N SUB MACHINE GUN mo 1414 . 3.00

Bavage Cal. 32 automnatle plstel kit....... 75

LUGER 9 :{;::} auto, B:s[ol. t[: w::g” EBRG],
Y MM wuto. pistol kit w/6" barrel, A

.E‘l TﬁIFWIIE\lEl! beautifal full s?lﬂe models. Poxtpaid in U, 8, A,

GUN MODEL CO., Dept. W-68, 2908 N. Nordica Ave., Chicags, 111,




78

ea:ﬂing. all s

...MODEL PLANE
ENTHUSIASTS . ..

Make your community model
plane conscious by organizing a

model plane club.

AIR TRAILS will help get you
started by sending you a booklet
con}:aining by-laws, promotional
plans on how to get members,
various methods of keeping them
interested, how to conduct meet-

ings, hold contests, and all other

vital information.

Send for your booklet today! You
owe it to yourself and your com-
munity to be the driving force in
organizing a club for all model

plane enthusiasts!

AIR TRAILS

79 Seventh Avenue Dept. A-Q

New York, N. Y.

Inclosed, please find 10c for my book-
let on How to Organize a Model
Plane Club.

WAt | | Slsliny,, B s

AR s i e e e a5

I—————-———-l-———l--

| Pennsylvania, West Virginia.)

Apply the first covering with the grain
running opposite to the usual way—
chordwise on the wings and up and
down on the fuselage. Spray with water
but do not dope. Cover the ship again
with the grain running as usnal—span-
wise on the wings and lengthwise on
the fuselage. Spray with water again
and apply two or three coats of dope
when dry.

Slip a hank of four strands of 14"
rubber, about 12”7 long, through the
wing rubber hook, and attach a alarge
S hook to each end. The wing can be
quickly attached by pulling the rubber
over the leading edge and hooking the
5 hooks to the intersection of the land-
mg gear and the landing-gear brace
struts. The stabilizer is mounted by
an 8" loop of 4" rubber passed through
a small hole in the rear of the fusclage
and onto the stabilizer hooks.

FLYING

Check the ship to be sure that the
surfaces are not warped—especially un-
evenly, that the ineidence is correct, and
the thrust line is not tilted in any way.
Check the balance by moving the bat-
teries till the C. G. is located about
415" from Bulkhead No, I

Hand-glide the plane, pushing it fairly
hard, as it glides at about fifteen miles
per hour. Adjust, if necessary, to make
a straight and flat glide by warping the

rudder or changing the incidence of the
wing. Make plenty of tests to make

certain it always acts the same. Then
bend the rudder slightly—about 14" if
measured at the rudder rib—to circle
the model to the right against the
torque.

Start the motor, get it going to about
half speed, set the timer for ten seconds
and let the ship R. 0. G., pushing it
slightly to get it under way. Continue
adjustments till a large right circle is
made under power and a slightly smaller

AIR TRAILS

one on the glide, gradually revving up
the motor. Under full power the plane
should be launched slightly off the wind
to the right for maximum performance,
which—take it from one who has chased
the ship cross-country—is plenty.

MATERIALS
(Balsa unless otherwise noted)
8 pes. ¥ /14" sq. x 5 hard
10 pes. Y5 x 14" x 5" med.
Bpes. /e x /6" x 3 soft
2 pes. 14" sq. x 3" med.
T pes. U/ x 2" x 8 soft
8 pes. 1/ x 8" x 3" soft
3 pes. Vg x 2" x 8 hard
1 pe.# /1 x 2" x 8 med.
1 pe. /13 x 27 x 8 very soft
8 pes. 4 x 27 x 8" med.
1 pe. 1% x 234 x 8" hard
4 pes. 2 x 3 x 4" soft
1 pe. #/yp x 4 x 15" 3-ply plywood
9 pes. 95 x 34 x 15" bass
1 pe. !
1 pe: 55 x 195 x 147 bass
1 pe. ! /a0 x 27 sq. brass
Lpe.3 15" 0. D. brass tubing
3 bicycle spokes with nipples
L pe. 18 x #/,," diam. piano wire
1 pe. 18 x 1/, " diam. piano wire
1 pe. 20 x 14" 0. D. alum. tubing
1 pe. /g x2x 4" alum,
1 pe. 18" 049 wire
16 sheets tissue
1 streamlined airwheel
8 oz. cement
16 oz, dope
Bolts, wood screws, solder, varnish, fine
copper wire, brads, 10" 14" rubber,
-arious grades sandpaper.

/16 x 246 x 107 3-ply plywood

Weights

Fuselage and rudder 4.0 oz,
Wing 4H
Stabilizer 108 =
Motor mount and cowl 6ib
Motor unit (without L. G.

and mount) 1.5
Total ready to fly 380 ©

JUNIOR N.A.A. NEWS

(Continued from page 41)

most from organization and promotion
work, Best of luck to Al Lewis in his
new job!

CONTEST CALENDAR

Kiwanis Model Airplane Contests. Mon-
roe County, Pi. Rubber-powered elimina-
tion contests open to students of grades
4-12 inelusive, in Monroe County. Local
eliminntions to close by September 30, 1939;
final county meet October 18th-21st, Rules
are same a8 those determined by the N,
A. A, for the 1939 Wakefield Contest. Com-
plete  Information, from Rlmer Kiefer,
Chalrman, Kiwanis Model Airplane Club,
108 N. Sixth, Stroudsburg, Pa.

Regular Monthly Gas Model Contests.
Creedmore, Long Island, N. Y. Sponsored
by the Metropolitan Model League. In-
formation from Irwin Polk, 429 Seventh
Avenue, New York, N. Y.

Regular Monthly Contests. Philadelphia

Gas Model Associalion, sponsor. Open to
all N. A. A, members., Information from
Jack Schwartz, 1742 N. Peach Street,
Philadelphia, Pa.

Tri-State Area Contests. (Eastern Ohio,

To be held

throughout summer. Sponsored by the
Abro Club of Pittsburgh, Post 531, Ameri-
can Legion, and the Boys Club of Pitts-
burgh, Attractive awards have been
pledged for all meets, Outdoor contests in-
clude gas-powered events in all three
classes:; rubber-powered, fuselage and
stick: glider, hand-launched, tow-launched
and catapult. Contest schedule is as fol-
lows: July 15th, Tri-State Competitions,
Butler Airport; August 18th, ‘Tri-State
Competitions, Butler Alrport; September
16th, Tri-State Championships (outdoor),
Butler Alrport; October, Tri-State Cham-
pionships (Indoor), Hunt Armory; Novem-

ber 18th, Scale Model Competition, Boys
Club. of Pittsburgh.
Information about these contests or

about model work in the Pittsburgh avea
may be obtained from Harry Vogler, Jr.,
4412 Butler Street, Pittsburgh, Pa.

Midwest Gas Model Contest. July 23rd.
Sponsorad by the World Publishing Co.,
Omaha. Three groups: junior, senior,
open, and small bore. N. A. A. sanctioned.
For information, address T. W. Summers,
The World-Herald, Omaha, Neb.

National Gas Model Contest. July 28rd,
Municipal Airport, Indianapolis, Ind. Spon-
sored by the Indiana Gas Model Associa-
tion. * Many prizes, both cash and mer-
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chandise. Invitations are extended to zas-
model elubs all over the country. For in-
fermation, address W. F. Keough, 2627 K.
North Street, Indlanapolis.

New Jersey State Gas-model Meet. July
20th, Hadley Field, South Plainfield, N, J.
Bpons 1 by Linden Model Aircraft Club,
N. A rules. *Events for out-of-State
visitors, who are welcome. Prizes. Write
Linden Recreation Commission, Linden,

Eastern States Championships. This
year's official Eastern States Power Model
Alrplane Championships, the largest power
detivity in the Unitedr Stites: outside
the Niutional meet, will be held in or near
New York City, on July 20th or August 5th,
Two events, One for Class A models
(models powered by engines of not mare
than .20-cuble-inch displacement and wing
area not greater than 225 square inches),
and the other for both Class B and Class ¢
models (models powered with enzines hav-
ing a cubie-inch displacement over .20 and
not greater than 1.25, and having wing
areas over 226 square inches). Each con-
testant will be allowed two flights in each
af the two events, No delayed flights will
be permitted. This is necessary due to the
lirge number of entries expected, and will
also discourage the flying of untested mod-
els in competition. Models must conform
0 all N. A, A, rules, and all contestants,

in order to compels st hold N. A. A.
power-model licoenses T'here will be an
entry fee of 60 cents, Members of the

Metropolitan Model League may enter upon
payment of a fee of 25 cents. Applications
be obtained by sending a self-ad-
sed, stamped envelope to the Aletro-
in  Model League at 429 Seventh
Avenue, New York City.

Third Annual Tri-State Gas Meet. July
30th, Allentown-Bethlehem Airport, Allen-
town, Pa, Sponsored by Lehigh Avronau-
tical Society and Lehigh County WEPA
program; N, A, A, sanction. Prizes, gold
cup to elub winnlng highest number of
points.  Entry fee of twenty-five cents.
Write Mr. Irederick . Waverek, Lehich
County Recreation Program, 445 Hamilton
Street, Allentown, Pa,

Rocketeer Aero Club.
July 30th, Ottumwa
63, Gas  and contest fuselage events.
N. A, A. rules. Prizes include trophies,
Ens engines, gas-model kits, rubiber-pow-
ered kits and supplies, All modelers in-
vited.  For rules, write Claude D, MceCul-
lough, Rural Route §, Ottumwa, lowa.

All-Towa
Alrport on

meet,
Highway

Second Annual Model Airplane Contest,
July 30th, sponsored by Baltimore Model
Airplane Association, Daltimore Alunicipal
Airport, Both gas and rubber events. Mor
information, address Willlam W, Saunders,
4303 Kathland Ave., Baltimore, Md,

Third Annual Midwestern States Gas
Model Contest. Sunday, August Gth, Ash-
burn Rield, Chicago., Cash, engines, kits,
Meet sanctioned by the N. A. A, and SPOn-
sored by the Chicago (ias Model Adronauts.
For information, write Joe Ott, 1448 Mer-
chandise Marvt, Chicago, 111,

Western State Gas Model Meet.
7th, Kent County Airport, Grand Rapids,
Michigan. Merchandise. J. G. Vinkemul-
der, director, 3160 Reeds Lake Boulevard,
Grand Rapids, Alich.

Angust

Oshkosh Exchange Club sponsoring gas
and rubber meet at Oshkosh . port Han-
gar, Oshkosh, Wis., August 12-15, Alrplane
rides, Dr, H, I2, Bitter, director, 515 Ninth
Street, Oshkosh, Wisconsin,

Queen City Gas Maodel Club,
nual gas meet, Aupgust 12th,
South Plainfield, N, J, N. A,
Open to all modelers. T'wo events: one
for motors up to .10 cu. in. displacement;
other for motors over .30 cu. in. to .25
cu, in. displacement,

Second an-
Hadley Tield,
A, sanction.

Third Annual Gas-model Meet. August
13th, Miller Field, Staten Island, N. Y. C.
sSponsored by Richmond Model Flving Club,
For further information write to the sec-
retary, Charles Guarnien, 26 Bond Street,
Staten Island, N, Y, C,

Pennsylvania State Championships. Ten-
tative date, August 19th. Sponsored by
the Model Flying Club of Johnstown. Open
1o out-of-State contestants. Cash prizes,
For information write Bar] Stihl, 810 Suter
Street, Johnstown, Fa.

Tri-State Gas Model
24-25th, sponsored by
Club, Greenville, 8.

Contest. August
the Torgque Fliers
Contest to be held
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at Greenville Munieipal Alrport, limited to
contestants from North and South Caro-
lina, and Georgia, N, A. A. sanction. Ror
information write Jimmy Metehicas, 107 W,
Washington Street, Greenville, 8, C.

Seventh Annual Outdoor Flying Meet.
August 26th, Lebanon, Pa. Sponsored by
Exchange Club. Complete schadule of ont-
door events, both gas and rubber. In-
formation from Contest Director, Lebanon
IExchange Club,

Gulf States Model Meet,
Sunday, August 26th-27th,
near New Pontchartrain  Beach. Sanc-
tioned by the N. A. A. and open 1o con-
testants from Alabama, Arkansas, Florida,

isit Missisgippi, Oklahoma,
Many eash and
informiition, ad-
Norman, Contest Director,

Saturday and
at Milneburg,

1dise

3 prizes.
dress Whalen J.
4506 Freret Street, New Orleans, TLa.

Third Annual September Quaker City
Meet. September 9th, at Northeast Phila-
delphia Airport, Red Lion Road, half mile
aast of U, 8. No. 1. Wm. S, Berry, Direc-
tor, 951 K. Price Street, Philadelphia, Pa.

Gas Model Contest, September 24th, in
or near New York City, For information,
address Aupust Ruggerd, 484 East Ninth
Street, New York City.

MADISON, WISCONSIN

Gas modeling in Madison, Wisconsin,
has gotten a fairly late start as compared
to other sections of the country. How-
ever, good work on the part of the Madi-
son boys is fast closing the gap. Last
November organization plins got under
way for a club designed as an official
N. A. A. chapter. They recently got
sufficient membership to gain official
recognition.

Club officers are William Bates, presi-
dent; Earl Lunde, vice president: and
Harvey Barch, secretary and treasurer.
Bill Bates was former champion in the
State of Wisconsin for endurance,

John Parker is publicity chairman for

“the Madison group. He will gladly send

full information about the club’s activi-
ties. Address 209 Ramsey Court, Madi-
son, Wiscons
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INVENTORS FOR ENGINES NEEDED

airplane structural design, Double pro-
pellers, rotating in opposite directions,
are designed to eliminate torque loads
just as soon as all-metal cantilever con-
struction emerges on the horizon and
renders obsolete all of the rigging meth-
ods heretofore employed for this pur-
pose. As an alternative method of ob-
taining a torque-resisting unit, the power
plant is sometimes ofiset slightly from
the center line of the airplane fuselage
structure, thus tending to introduce a
richt-rudder effect. Clever designing
has progressively deereased aircraft en-
gine-weight-per-horsepower ratios down
to their lowest values in recent years.
The French Hispano-Suiza in-line air-
craft power plant of a few years ago
boasted a weight-per-horsepower ratio of
0.8 pound per horsepower unsuper-
charged, At the present writing, engines
are becoming slightly heavier again, the
uptrend in weight being occasioned by
the addition of many accessory devices
such as de-icer pumps, engine-driven
vacuum pumps for instruments, and a
host of other appendages.

Just as the above advances were visu-
alized and later developed by far-seeing
technicians, an inventive field that is tre-
mendous in its scope underlies the ever-
increasing demand for greater speeds
and power outputs and the attendant
higher performances.

It is quite likely that the present
strides being made in the researches into
the respective merits of evaporative or
steam cooling will be reflected in the
adaptation of this refinement extensively
in the near future. The Rolls-Royce
Kestrel engines that power the huge
British flying boats operating out of the
Singapore base encounter severe tropi-
cal conditions that have only been over-
come through the medium of steam
cooling.

For instance, for a temperature rise
of one degree Fahrenheit, one pound of
water will dissipate 20 British Thermal
Units of heat. On the other hand, one
pound of steam formed under the con-
ditions of the same temperature rise will
dissipate 990 British Thermal Units of
heat due to the high latent heat of va-
porization of the steam. In other words,
under the same existing conditions an
equivalent quantity of steam will carry
off nearly fifty times the amount of heat
dissipated by the cooling water. The
comparison is not so marked in the case
of ethylene glycol, or Prestone, as it is
more commonly known by its trade
name.

The favorable features of steam or
evaporative cooling may be briefly sum-
marized as follows: It possesses low
overall weight, occupies comparatively
small space, and the heat generated
within the radiator can be readily em-

(Continued from page 34)

ployed for the purpose of heating the
interior of the airplane at high altitudes,
A typical evaporative cooling system is
illustrated by Figure 2. The engine is
cooled by waler alone during flight con-
ditions entailing low values of forward
speed, as, for instance, in climbing. This
condition also applies during the warm-
ing-up period. In the course of flight at
high and cruising speeds, the radiator is
retracted and its waler consequently
converted into steam upon circulation
throughout the heated engine. Expand-
ing into the condenser, the steam is sub-
sequently cooled and condensed by the
propeller slipstream, which is directed
against the condenser unit. The heat
transformation accompanying the pro-
cess of condensation functions in cooling
the power plant.

We are hearing much these days re-
garding proposed scheduled flight opera-
tions in the substratosphere regions,
wherein the lowered atmospheric density
and pressure permit increased values of
forward speed to be attained due to the
greatly reduced drag. From the mili-
tary standpoint, additional security from
antiaireraft batteries and hostile pursuit
formations, as well as the attainment of
the maximum penetration for aérial
bombs, represent factors which make
high-altitude operations attractive. As
a consequence, supercharging of aireraft
engines so as to effect the delivery of
normal-rated horsepower at these alti-
tudes is receiving a great deal of atten-
tion, Tt is not uncommon at the pres-
ent time to find engines supercharged up
to manifold pressures of forty-three
inches of merecury. One late National
Air Ruce entry even claimed to be
“suped up” to sixty-eight inches of mer-
cury!

In the field of supercharging as it ex-
ists at the present time, there is a re-
markable opportunity for some inventive
genius to come forward with a revolu-
tionary contribution to the science of
aéronautics. We all know that the at-
mosphere is composed, roughly, of eighty
percent nitrogen and twenty percent
oxygen. Only the oxygen content, which
is by far the lower of the two, is favor-
able to combustion. The nitrogen is
practically useless, except that a reduc-
tion of the nitrogen content of the at-
mosphere could go to too great a length.
Should the engine be fed a mixture com-
prising one hundred percent oxygen, the
resultant rapid and complete oxidation
would give characteristics similar to a
cutting torch, terminating ultimately in
the destruction of the power-plant mem-
bers.

Detonation, with its reduced power
output and dense exhaust smoke, results
from the chemical dissociation of carbon
and nitrogen. Excessive moisture is also

traceable to the presence of nitrogen;
in fact, this condition underlies the wa-
ter-recovery ballust system employed in
our late naval dirigibles, since more wa-
ter is produced through combustion of
the fuel in the present forms of internal-
combustion engines than the original
weight of the gasoline employed as the
fuel.

The problem resolves itself into the
question: How to separate the oxygen
content from the nitrogen content of the
atmosphere? Their respective atomic
weights are very closely related, that of
oxygen being sixteen, while that of nitro-
gen is fourteen. Being gases, they can-
not be separated by centrifuging, as can
be done with liquids. Nitrogen, being
a more or less inert substance, does not
combine readily with other elements,
Reeent experiments in France to com-
bine nitrogen with hydrogen, thus form-
ing a resultant combustible ammonia
compound, have not proved signally suc-
cessful.

Another much-needed accessory is
some form of device to measure the
thrust force exerted by the engine and
propeller assembly while the airplane n
which they are installed is engaged in
actual flisht operations. At present,
perhaps the best available indication of
the performance of the power plant dur-
ing flight is the engine rotational speed
as measured by the tachometer, This
condition is applicable to both the direct-
drive and geared Lypes of power plants.
Of course, the torque, thrust and horse-
power output of the power plant may
be measured statically, so to speak,
while on the ground the latter quantity
being obtained by means of an electri-
cal dynamomeler or suitable brake
mechanism, The Sprague electrical dy-
namometer, as a typical example, con-
sists of an electrical generator coupled
directly to the engine under test. When
the generator is loaded up, the wattage
developed is read on suitable meters and
converted to horsepower units through
the employment of the standard con-
version factor: one horsepower is equiva-
lent to 746 watts. The thrust may be
measured by the “drawbar pull” method,
in a manner similar to that of a loco-
motive, by means of a cable attached to
the airplane at one end and a suitable
scale at the other. In this manner the
thrust force is “weighed.”

A simple, though very roughly ap-
proximate, rule-of-thumb process for de-
termining the thrust force consists in
equating the thrust to three times the
full-rated engine horsepower output at
a hundred miles per hour. TIf this figure
could be aceurately obtained and be al-
ways available to the pilot, it would rep-
resent the only indication of engine and
propeller performance and efficiency ac-
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tually required. Some form of measur-
ing or indicating device could be per-
fected wherein the longitudinal move-
ment of the radial thrust ball bearings
could be transmitted, probably through
an adequate oil seal, to a snitable re-
cording instrument, The device would,
of course, have to be capable of provid-
ing accurate readings throughout the en-
tire range of available propeller pitches,
Such an instrument would be invaluable
to flying personnel, since it would sup-
plement, or possibly even eliminate, the
two primary means of determining
power-plant performance during flight
employed at the present time, namely,
the tachometer and the manifold pres-
sSUre gil,'l.lg(f.

It is not likely that aircraft power
plants in their present form will attain
larger dimensions of eylinder hore and
stroke, but will, rather, possess an in-
creasingly greater number of cylinders
and higher compression ratios. the latter
factor being limited, of course, by the
octaine ratings of the available aviation
fuels, Too, there always exists the pos-
sibility that the inherent deficiencies af-
fecting the Diesel power plant will be
overcome to the extent of permitting this
highly desirable form of engine to enter
the aircraft field as a strong competitor
to existing practice, Germany has had
much success with Diesels,

For several years engine designers
have been effecting an increase in the
eylinder bore and stroke of aireraft en-
gines and justifying this form of design
by pointing to the increased bearing
arcas which these larger dimensions
tended to introduce, We now fully ac-
cept the physical limitations represented
by this condition. An increase in stroke
is reflected in a definite enlargement of

engine frontal area with the consequent
additional drag characteristies. It is
conceded that an increase in the eylin-
der bore does tend to create larger hear-
ing areas. However, it also effects a
correspoudingly large increase in the size
and weight of the connecting-rod big
ends. These, in turn, introduce added
inertia forces which, again, cause even
greater bearing pressures than existed
before.

Now, another problem confronts us:
How can compression ratios and engine
rotative speeds be hoosted beyond pres-
ent limits?  For many years the spheri-
cal combustion chamber has been uni-
versally recognized as the most efficient
form from the standpoint of combustion
efficiency. However, with the prevalent
valve arrangement, any further increase
In compression ratio is apparently im-
possible. It is quite likely that a rever-
sion to some modification of the sleeve
valve would permit compression ratios
as high as twelve to one to be incorpo-
rated in future designs of the big mili-
tary engines. We know, of course, that
the attainable revolutions per minute of
an aircraft power plant is limited by the
propeller efficiency. Another rough rule
of thumb equates the engine revolutions
per minute to ten times the forward
speed of the airplane in miles per hour,
The propeller, although essential to the
creation of the requisite thrust force,
limits engine performance in MANy Wiys.
For instance, should an engine of 8,000
horsepower output be projected for the
future, the propeller assembly for such a
unit, complete with controllable-pitch

mechanism  and  all standard attach-
ments, would weigh, roughly, 1,600
pounds,

Elimination of the conventional car-
buretor through the use of direct fuel

injection, such as is being done in Ger-
many with the engines that power their
fast military pursuil airplanes, repre-
sents another field with untold possibili-
ties.  Direct fuel injection practically
eliminates, or at least greatly minimizes,
the icing hazard encountered with the
operation of the conventional carburetor,
and is said to afford better distribution
to all the cylinders of the power plant
on which the system is installed. On
the other hand, some of the difficulties
to be overcome prior to its wide adop-
tion by the aircraft industry are as yet
unsolved—notably, adequate mixture
control to take care of high-altitude op-
erations and sudden acceleration of the
power plant as required for combat ma-
neuvers,

Many new and mystifying attach-
ments are constantly appearing on the
modern aireraft power plant. Take, for
instance, the case of a certain army pi-
lot on the West coast, He was forced
to land with an overheated engine at a
small airport some little distance from
his home air-corps field, After permit-
ting ample time for the engine to cool,
he attempted to turn the propeller over
by hand. Hearing a pronounced thump
in the crankease of the Wricht radial
engine, he immediately telephoned the
engineering officer at his base. Upon
his arrival at the scene, the engineer dis-
gustedly diagnosed the “trouble™ as the
noise of the dynamic dampeners at-
tached to the engine crankshaft, These
are actually counterweights comprising
flexible masses attached to the rear
crankcheeks by doweled pins. The
weights are permitted a movement of
about one quarter inch hefore the stop
incorporated in the assembly is reached.
This allowable movement of the counter-
weights caused the questionable “thump.”
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THE TIPSY

(Continued from page 23)

placed in the leading edge of all the
control surfaces and inset hinges are also
used. For taking care of the ship on the
ground a steel tube horseshoe houses
each landing wheel, and rubber padding
takes care of the load, together with low-
pressure tires, while pants complete the
unit. A novel tail skid uses tightly
hound bamboo strips and is steerable,

Now that we know something of the
make-up of the Tipsy we can sce how
the ship can give the performance that
it does. Entrance to the cockpit is easy,
and there is a centrally located control
column which is quite handy for the pi-
lot, who occupies the left-hand seat. A
detachable “tiller arm” extends over to
the right-hand seat for dual-control pur-
poses, and the extra rudder pedals fold
out of the way when not in use, Be-
cause of the small ground angle and the
high seating of the occupants, fine visi-
bility for taxiing and take-off is at-
tained. Wing area is 129 square feel,
The ship can easily be flown without
gogeles, as the windshield is very large
and efficient. It is very simply con-
structed with a minimum of braces and
a simple type coupé top also is planned
shortly.

In the air the Tipsy has no bad char-
acteristics at any speed and flies in a
slightly nose-down position which gives
as fine visibility as that on the ground.
With the motor off, the ship can be
stalled down to thirty-seven miles per
hour and not have any tendency to fall
off on either side; “wash-out” in both
wing tips helps this condition greatly.
Coming in for a landing, the flaps with
a chord of about six inches are lowered,
and they decrease the landing speed by
about three miles per hour. Their opera-
tion is most simple, and they are held
in the up position by springs. A slight
pressure on their control tube and a
twist of the knob lowers them in an in-
stant, Setting down is simplified by
limiting the movement of the one-piece
elevator to keep the ship at the proper
landing angle when at landing speed.

Approved by the British government,
the Tipsy also passed special tests for
an aerobatic approval. Following are
accurate and complete figures on its
sparkling performance:

L i

...... Akl

Span ...
| U e ke o e mon
Height 2t e vt s T R
Weight, empty . .. ..cuceeane...6181bs
Gross weight . .....c.ooeue.. 1,074 1bs.
Top speed. .. .ouovewneen. . 110m. p.h.

| and height of a primary glider?

AIR TRAILS

Cruising speed

A i g S
Stalling speed ............
Pake-Di TG« soe s onoinns
Landing run. .. ..
Rate of elimb......

100 m. p. h.
. 37Tm. p. h
Sl 25pds
..... 150 yds.
Voo asn 650 ft./min.

Gellmgi il e e L0005
Fuel (in fuselage tank)....... 12 gals.
Ol s e e s e s 184 gals)
Range at eruising speed

(85 TSt e i ve .. 350 mi.

Gas consumption. . .almost 80 mi, to gal.
Baggage ....... . .22 |bs,
Price . ............%0675, orabout $3,280

QUESTIONS

(Continued from page 54)

Question: In a recent issue youw had
a picture of a small plane called the
Flying Flea. Could you tell me where
I could get blueprints of a similar plane?
M. B., New York City.

Answer: Write to the Universal Air-
craft Co., Fort Worth, Texas,

What are the span, length
Does
Lockheed have a school for aéronautical
engineering? T. Z., Derry, Pa.

Answer: A primary glider has an ap-
proximate span of 85, length 18/, and
an overall height of about 6. The Lock-
heed Co. has no school for aéronautical
engineering,

Question:

Question: I am very much in terested
in airplane design. Could you tell me
where I could get information about it?
I am only in the first year of high school.
Please send me a list of books on this
subject. J. W., Pittsburgh, Pa.

Answer: Most hooks on airplane de-
sign are very technical, and you may
have difficulty in following the subject.
I suggest that you write to MeGraw-Hill
Publishing Co., 330 West Forty-second
Street, New York City, and ask them to
send you their list of aviation books.

Question: Please tell me where I
could obtain blueprints for a two-place,
low-wing light plane. F. T. H., Hono-
Tulu, T. H.

Answer:  There aren't
available for such a ship.

any plans

Question: What are the speed and
ceiling of the Bell Airacuda? What
other data have you on ithis plane?
Could you tell me in what issue the plans
for Bill Barnes' Charger were published?
F. M., Elizabeth, N. J.

Answer:  There no information
available on this ship, as it is still in
the experimental stage. According to
rumors, it has a ceiling of 30,000 feet
and speed in excess of 300 miles per
hour, The plans for the Charger ap-
peared in the October, 1988, issue.
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Do you realize that Aviation's swift growth and
tremendous activity may mean something REAL
to your own future? You already know . ..

that airlines are growing fast, in size, numbers,
and miles flown . . . that public and private air-
ports are bee-hives of activity . . . that aircraft
plants face a huge military aircraft building pro-
gram . .. while big backlogs already piled up
represent years of production ahead. Think all
this over. In some branch of Aviation - in
the type of work you like best — isn't there a
place for you to starl, and a big future ahead?

ee—————

AERO I.T.I. WAY TO AN
AVIATION CBREER .

To, start your career in some branch of Aircraft Mechanics, scenes like those above. You gain a thoroughly practical
or in Aeronautical Engineering, Aero LT.I training gives background for engineering . . . or definite ability to do air-
you actual practice in the very duties you must understand plane or engine mechanics work. Get complete information

and perform. Actual aircraft industry production equ:pmenl on an Aero LT.I. course to meet your needs
from small hand tools to huge hydraulic presses = (you may start at home or take a full-fime ceux'se;
and power brakes, are found in the Aeroc L.T.L. shops. at the school). For free booklet on Aviation
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