


APPROVED! «

We have met (he requirements of the Junior Rirdmon Insti-
tute with our 21" Curtiss ltobin, and we have been awarded the
seal of approval. This proof of quality plus our extremely low
prices, make G.H.Q. Kits the biggest model values ever offered.

PackiuQ,
Postage

and Insurancel

TONTENTS- Fagh fi o fin

detailed plans, all wood clearly
printed, large boltles cement and
dope, Japanese tissue, endurance >
rubber, finished wheels, balsa
stri]>s and blocks, washers, wire, moveable controls, etc.—a
Ilb%rall supply of everything to build perfect G.H.Q. flying
models.

A~

G.H.Q.

Real Beauties
that Fly 500 ft.
36" Curtiss A8 Attack.................. 50c or More ....

These 36" FIying Settle Models Arc the Best Kits Your

Money Can Buy for Appearance anil Flights. Buy One To-

day and You’ll Buy a Whole Fleet of Them. Cel Ac-
quainted uilh G. H. Q. Kits and t\o Others Will Do.

36" Northrop Gamma “SKychief”. ... 50c

W rite today on your business letterhead for

DEALERS. our unusual proposition. G.I11.Q.'s lino fea-
L]

SEND MONEY ORDER. CHECK. STAMPS OR CASH.  Don’t Fail to

tures fast-selling profit-making = models.
Watch for our Sensational now™ line now
Include Postage With Your Order. 1-1)ny Service.

in preparation.

See Your Dealer or Order Direct
G. H. Q. MODEL AIRPLANE CO.
564 Southern Boulevard New York, N. Y.

24" AEROMARINE. 25¢c 24" CURTISS ROBIN

24" FAIRCHILD. 25c

24" PUSS MOTH. 25c

24" MONOCOUPE. 25c

24" FOKKER 0-8. 25¢
Kits Fly Better
Kits Cost Less
Kits Contain Moro
Kits Are Easy Enough

for Beginners and
Exact Enough for Ex-
perts
24" Sopwith Camel. 25c
24" STINSON “R.” 25c
G.H.Q. KITS
ARE
CONTEST
WINNERS
24 CURTISS 24" BELLANCA. 20C
PLUS
POSTAGE
Every Kit Absolutely Guaranteed to Fly n
Whether Built by Beginner or Expert n
cnntpnts - kit contains full size plans, instructions, nil ribs,
v_/Uiticiiia. formers and curved parts clearly printed on best grade

Balsa, special endurance rubber, cement, dope. wire, finished ready-cut
wheels, tissue nose block, spinner block and Balsa strips cut to “size.
its.

Only the best grade materials are used in G. Il. Q. Kit

FREE—With Every Order : G.H.Q. Kits
Full information about our sen- for Design,
sational new line of 5 ft. Flying Performance

Scale Models at a Revolutionary
low price.

and Low Price
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DONALD F DUNCAN

MAKERS OF THE FAMOUS GOLD SEAL YO YO

OFFER AN EXCLUSIVE FRANCHISE TO QUALIFIED
DISTRIBUTORS AND DEALERS ON

DUNCAN S GOLD SEAL AIRPLANE KITS

AMERICA'S FOREMOST MODEL AIRPLANE LINE-THE LAST
WORD IN MODEL AIRPLANE CONSTRUCTION KITS

FEATURING DUNCAN'S MODEL AIRPLANE COURSE
IN 4 LESSONS, EACH KIT COMPLETE, ETC

APPROVED BY JUNIOR i
BIRDMEN OF AMERICA

15 Popular 6" Solid Scale Models.............. $ .10
9 Popular 9" Solid Scale Models................... 15
4 Popular 12" Standard Flying Models......... 10
12 Popular 12" De Luxe Flying Models......... 20

6 Popular 16" Standard Flying........c..ccceeuee.. 20
6 Popular 20" De Luxe Flying......c.cccoeurrnnnne. 50
2 Popular 24" De Luxe Flying........c.c...... 1.00

Kits contain all necessary material of finest quality, to complete real authentic mod-
els and a plan that is clear and understandable. NEW NUMBERS TO FOLLOW.

5c and 10c Gliders
DUNCAN Gold Seal Materials

Catalogue mailed upon request only to accredited Distributors and Dealers.

Duncan Kits are setting sales records. We invite your correspondence on exclusive
franchise.

BETTER MODEL BUILDERS DEMAND DUNCAN
KITS BECAUSE THEY BUILD BETTER MODELS

WRITE

DONALD F. DUNCAN, Inc.
1500 S. Western Ave. CHICAGO
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In Our Next Issue

Mr. Il. Latane Lewis Il
in Speed Wings gives in-
triguing details of Amer-
ican planes and how our
high speed ships of the
present «lay have been
developed from them.

On The Frontier» of
Aviation, by Robert C.
Morrison, ns usual gives
the latest highlights of
airplane development as
well as instructions and
plans from which you
can build n scale model
of the new Martin Flying
Boat.

Fundamentals of Model
Airplane  Building. by
Robert MaeLean. shows
the experimental model
builder how to build a
trim all-balsa model with
fine flying qualities.

At last the advanced
model builder will find
lans and instructions to
uild a successful gas
motlcl in How to Build a
Reliable Gas Engine Mo-
del, by Joseph Kovel.

More interesting facts
appear in Albatros Fight-
ers on Pnradc, by Joseph
Nieto.

Other items as, Ar
Ways. Slipstreams,
N.A.A. Junior Member-
ship News, Aviation Ad-
visory' Board.® and Aero-
dynamic Design of the
odel Plane, make the
April issue of MODEL
AIRPLANE NEWS a
necessity to model en-
thusiasts.

Order your copy of
MODE AIRPLANE
NEWS from your news-
dealer now or send $1.65
for your year’s subscrip-
tion to this office. 551
Fifth Avenue, New York
City. Canadian subscrip-
tions $2.50 per year. All
other countries, $2.50.

Publistée«_l Monthly by JAY PUBLISHING CORP.. Mount Morris, lllinois.

ditorial anti General Ollices, GDI Fifth Avenue, New York

George C. Johnson. President.
Jay P. Cleveland, Advertisin

March 3, 3879.
Price 20c a copy.
$2.50 in Canada.

Manager, 551 Fifth Avenue, New York, N.
Entered as second-class matter Dec. 6, 1934, at the post ollice at Mount Morris, Il

Copyright 1935 by JAY PUBLISHING CORP.

Subscription price §1.65 a year in the United States and its
ossessions; also Cuba, Mexico and Panama.

i All other countries $2.50 per year.

City.

. P. Cleveland, Secretary.

under the act of

Contributors are especially advised to be sure to retain copies of their contributions, otherwise they arc

taking unnecessary risk.

Every possible cllort will be made in our organization to return unavailable

manuscripts, photographs and drawings (if accompanied by postage), but we will not be responsible for

any loss of such matter contributed.



NATIONAL MODELS

DOUGLAS TRANSPORT

Whnt a Model! The giant Transport which is attracting the eyes of the world as “ Monarch of the
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These AUTHENTIC MODELS Make 1t Worthwhile
Entering NATIONAL'S 2ndNATION-WIDE CONTEST

ARE ACCURATELY DESIGNED FOR DETAIL AND FLIGHT. Simplo ASK YOUR
authentic details, formed wire parts
models easy to build.

directions, clear accurate drawings,
and many other exclusive features make National
You can't go wrong—and they fly!

Skies.*’ Broke its own record for flight over TWA between Los Angeles and New York.

the outstanding commercial transport of all entries in the recent England to Australia race.
National's big three view, fully detailed plan,

instructions, make it easy to build this bc-autiful

model tor exhibition or flight. The most realistic model you have ever seen. =
Powered by New Flexible Shaft Ccarlcss Transmission

The kit includes plans, special cambered balsa for fuselage and roof covering, printed wood parts,
turned motor cowls, nose block ami wheels, three bindcd

materials, genrless transmission,
lights, venturi tubes, windows.
doori which open, the new split
trailing edge flaps (air brakes),
complete kit. Pius 50c packing
and mailing ?2¢ AN
charge!........... R U Yv»VIU

Fully detailed plans and In-
structions sold separately 2
sheets 34x44-25x33 $1.10 postpaid

NATIONAL MODEL
AIRPORT

NATIONAL'S Great Clear-a-Way Sale! ¢

Jap paper for covering,

laminated props (fur flying model), window
cement, qray-silver dope, full

LAEthAj"";aWeight’s 0z.

DEALER TO SHOW YOU
THESE NEW NATIONAL KITS. If he can't
supply you. send your orders direct. Do not ac-
cept substitutes and be disappointed.

NEW BEECHCRAFT A-17-FH A W,

A truo “National’’ scale model. Wing span 253V*. lenqth 18" waqt.
2,/) oz. Colors red and black, silver trimmed. Faithful in every detail in-
eluding wing and tail controls, deep cowl, navigation and landing lights.
Many simplified construction features, safety motor tube, turned cowl and
wheels, stations and rihs. and parts neatly printed on dear white balsa,
easy to cut out. Kits contain ample cement, colored dope. Japanese tissue,
formed wire parts and props. Full size plan detailed Instructions. A ship
every model builder will enjoy building and Hying. (Pius & m

Fairchild 22, Model C7-F
«/a' Sralc Model
Span 10'j”, Lqt. 12'/*.
Wgt. Vi oz. Colors: green
fuselage. orange wing and
tail silver trim. Features:
Hollow Motor Tube, ad-
justable elevators and
rudder, fully-detailed 3-
virw plan and instructions.
Complete Kit. ANA
(Plus P.P. 156¢ 1-vvu

Thin carefully detailed model airport (aa exclusive National development) is taking the* attention of model

builders evergwhere.
NATIONAL MODEL AIRPORT

It is providin

the individual, schools and clubs with a most interesting and educational project.
is so complete that you will feel yourself right in the atmosphere oi’ the

great gl_iﬁports of the country, ns you build arid arrange this colorful miniature layout.

e complete kit features ‘ten buildings,
its soft green background, runways,

rons and

three” pylons and radio towers. A" large ground plan 44 x6- with
location of buildings marked out. And. of course n.fleet of mod-

ern tiny replica planes to take their place about the field or in their hangar. A full sire, fully detailed plan with
instructions guides you in the simple and accurate construction of each unit. The wood for each unit is cut to

correct thickness, al
ing for all openings,
plete colorful airport.

— Here's your Chance! (All special prices ex-
pint March 15th. Minimum order* on sale specials 50c).

AKRON FIGHTER
LOCKHEED VEGA
BOEING P12 E

CURTISS FALCON

COLORED INSIGNIA ON WHITE GUMMED STOCK:
S. Army anil Navy Official; American War Time
Per strip ....— ol

stripes; French ::: U.
German and Maltese Crosses.

NATIONAL Model Aircraft & Supply Co. 55w el

23 Ave. “E”., Bluebird Bldg., Dept. A-57, New Rochelle, New

National's 12"
Flying Scale Models

Complete $ A 10
Kits JL
post paid
CURTISS HELL DIVER
UELLANCA AIRRUS
POLISH FIGHTER
GEE BEE 1031

Hell Diver 3 for
Curtiss Falcon ~ «
Boeing P 1I2E E I |
Akron Fighter db

Laird 400
24" Curtiss Hawk
24" Lockheed Sirius..
24" Sikorsky

36" Lockheed Vega ..

25" (I 'scale) Gee Bee 1932

1212 i?" scale) Gee*Bee
18" British Supermarfnc
18" Curtiss A-8

18" Curtiss Bomber. ™.
circle and tail
Black and White

British I'/2" circle,

ENUINE
BARGAINS

Quality Kits ami accurately desioned plans at prices to allrarl Iho llirilly ami those Wm uianl tim best,
cLus T TNATTONALS DETAICED PLANS™

%

Gee Bee 1931 props to make
Lockheed Vega
Polish Fighter
Plus3c postajo Bcllanea Airbus

details neatly printed out to assure correct size of windows, doors and other details. Glaz-
an assortment of brilliantly colored lacquers and quick drying cement to build this com-
The only tools needed are a sharp knife and paint brush.

Pf  —— Entire outfit sold complete
to the last detail as shown or
each kit sold separately >
listed below:

1 Three Pylon*
2. Post Office. .25
3. Administration Bldg. 1.00
4. Gas Station |
5. Rclreshment } ...
Stand
G. Machine Shop-------
7. Radio Tower.
8. Radio Station \......
9. Three hangars
10. Water Tower
11. Power House |
12. Field Mat
13. Six Commercial Model
Kits .. .
14. .35
Airport ron«trintion lilt, com-
plete, as shown aiul listed
above (plus nn
* p. lIPC).~nne Yyuv.vv
1

HAND ) .

CARVED $ Wih Cash Prizes $

PROPELLERS

26 Grand Prizes Including

575 IN CASH
And Hundreds ol Local Prizes

your models fly Everyone can enter—anyone can win.
hotter. Every plane entered get- n prize!
Contest closes March IGtli. There's
still time loft for your entry. Act at
once!

at new low prices
Smooth hand
finished true pitch

TWO CLASSES:

Junior for Models of 15" and lest.
Senior for Models of 16" and over.
Enroll TODAY. Send 3c (to cover
mailing) for latest catalog and Bul-
letin of “National* fleet of over 50
planes, 1000 supply items and full
details nnd rules of this conte.t.

12"— 10c

Metal Parts
Assortment
Contains: large and
small hearings; 4— No. C
and No. 12 prop shafts;
No. Gnnd No. 12 rear hooks;

Dealers— Agents: Cash in on the
2nd Bio National Model Build-
ing Contest. Write for special
contest offer and full details.

YOrk small and large steell A n

beads—total. 32 plcccsAvL/



The type of Ford Transport used by the Department of Commerce in 150 experimental blind landings

New Developments in Blind Flying

A BLINDING winter
blizzard was lashing the
earth all along the trans-
continental mail run one
night last winter. High
over “Hell Stretch” in the
treacherous Alleghanies, a tiny Army pur-
suit plane loaded with letters fought its
way eastward, the roar of its engine
drowned out by the fury of the storm.

Inside the cockpit of the plane the young
officer was bent over his controls strug-
gling to keep the elements from hurling
liis fragile craft out of the sky. Jagged
mountain peaks were close beneath him he
knew but he passed over them without
ever seeing them.

Soon his clock told him that he was ap-
proaching Newark Airport the end of his
run. lie raised his head into the stinging
snow and looked downward. Somewhere
in that black void below him was the land-
ing field but it would take X-ray eyes to
see it through this storm.

But the pilot did not need to see any-
thing outside his cockpit to get down safely,
for a few days before, Army mechanics
acting on wise orders from the high com-
mand, had installed on his instrument panel

several special instruments, including an
artificial horizon, directional gyroscope,
airspeed indicator, sensitive altimeter,

boundary marker indicator and radio com-
pass. And near the airport down below

Capt. Albert F. Hegenberger, inventor of
the blind landing system. (Official Army
Photo)

How New Applications of Radio and Chemical
Fog-Fighting Devices are Eliminating

Aviation’s Greatest Hazard

By H. LATANE LEWIS 11

him, lie knew that two radio transmitters
had been set up on a line projecting into
the wind, the first station 1,000 feet from
the edge of the field, and the second, about
one and a half miles away.

He limed his receiving set to the inner
station and immediately fastened his eves
on the radio compass. The needle on the
dial of this instrument had to be kept
pointed at zero to keep his plane headed
for the broadcasting station. A deviation
of the needle to the reading “R” or "L”
would indicate that the plane had swerved
to the right or left of the proper course.

Jockeying stick and rudder, lie ap-
proached the first transmitter. Suddenly
there was a flash of light on the instru-
ment panel. He was directly over the
transmitter.  Immediately his fingers
twirled the dial on the receiver to the fre-
quency of the outer station. He knew now
that lie was headed away from the field
and flying downward. To come towards
the field and into the wind, he must make
a 180-degrec turn, or complete change of
direction. That is where the directional
gyro plays its part. When this little in-
strument is set at zero, it will register
accurately the number of degrees the plane
is turned. As soon as the pilot got the
second flash on his panel, which told him
that he was above the transmitter farthest
from tiie field, he began banking to the
left. Slowly the gyro swung around until
“180” appeared on the indicator. The plane
was now headed back toward the first sta-
tion and on a line that would bring it
directly into the field.

During this time, he liad throttled down
his engine and was gradually losing alti-
tude. When he passed over the outer sta-
tion, he was at about 500 feet. Then he
glided down at such an angle that when
he reached the station nearest the airport
he was at about 150 feet.

Again there was a flash and he prepared
to make the actual landing. This he did
entirely by his instruments and not by
radio. The directional gyro kept him
headed for the runway. The artificial

4

horizon, with its miniature
plane suspended before a
make-believe horizon, ena-
bled him to keep his wings
level and to descend at the
proper angle. The airspeed
indicator permitted him to keep a safe
margin of speed. (Blind landings are al-
ways power landings, and are made with
the tail slightly below line of flight posi-
tion.) The supersensitive altimeter showed
him just how far above ground he was
and told him when to level off.

Skimming along at express train speed,
the pilot still could not sec anything out-
side his cockpit, although he was only' a
few feet above ground. The air that was
whistling by him was laden with fine, wet
snow. He cut the gun and eased back on
the stick. There was a jolt, the plane
bounced a few times and then rolled to
a stop.

If this flight had occurred a few weeks
earlier, the pilot would have been out of
luck and perhaps there would have been
another tragic story in the morning news-
papers. But meanwhile officers in charge
of the Army air mail had put their heads
together and had decided that Army pilots
must be made independent of the weather
man—that they must be able to land their
high-speed planes even though visibility
outside made them as blind as the prover-
bial bat. And Captain Albert F. Hegcn-

H. G. Houghton, Jr., inventor of the suc-
cessful fog-fighting apparatus
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berger, a quiet-mannered, mod-
est chap who had been tin-
kering around with blind land-
ing apparatus out at Wright
Field for several years, was
called upon to find the answer.

Perhaps that pilot tossing
about in the storm over New-
ark that night blessed Hegen-
berger as he slid down onto
the field safely. He should
have. For “Flegy” has de-
vised the first system of blind
landing that has proved itself
satisfactory under all condi-
tions.

Just before the Army gave
up flying the mail, it had ar-
ranged to install blind land-
ing transmitters at all stops
along the transcontinental
route so that operations could go on re-
gardless of weather. When the transpor-
tation of mail was turned over to civilian
contractors, the project was dropped. A
few weeks ago, however, the Department
of Commerce announced that it planned to
carry on where the Army left off and
would install the Air Corps blind landing
system all the way across the continent for
use by commercial air lines. This is prob-
ably one of the most important steps for
ward that has yet been made in transport
flying. Present regulations prohibit a pas-
senger plane from flying into an airport
with a ceiling of less than 500 feet, but with
the installation of the blind landing equip-
ment, the regular arrival and departure of
airliners in fog or mist completely blanket-
ing the landing area will be realized.

*operation" BLINO LANQING or aiPCPAfr (CONTINUED)

POSITION OF INSTRUMENTS AS

SET FOR BLInO LANDING AFTER

PASSING RADIO STATION NEAR
BOUNDARY.

There is a good deal of romance sur-
rounding the development of the Army's
system. Captain Hegenberger was naviga-
tor on the first flight from the United
States to Hawaii. They ran into a lot of
dirty weather on that trip and Hegen-
berger had plenty of time to think about
the virtues of a system of instrument fly-
ing and landing.

Once back at Wright Field, lie went to
work on such a system. When he had it
pretty well doped out, he proved his faith
in it by voluntarily going up in a dense fog
and making a landing under actual blind
weather conditions. On this same flight,
he led to a safe landing another pilot who
was caught above the cloud bank and who
probably would otherwise have been forced
to jump with his parachute.

N N
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Hegenberger became school-
master for the Army mail pi-
lots and set about the task of
teaching them how to land
blind. Fie probably will su-
pervise commercial blind land-
ing operations, too, until the
air line pilots have acquired
the knack of riding down in-
visible sky paths.

Making a blind landing is
an eerie experience and it re-
quires a good deal of practice
for a pilot to gain complete
confidence in himself. A man’s
senses play all sorts of tricks
on him when earth and sky
are shut off from view, and
he must learn to rely on his
instrument panel regardless
of what his own sensations

are telling him.

Hegenberger’s transmitters are about as
simple a piece of radio equipment as was
ever devised. They are mounted on small
automobile trucks of the light delivery
type and can be driven from place to place.
Each transmitter consists of a small, low-
power broadcasting station run by a gen-
erator which is driven by a small gas en-
gine. The antenna is set up from col-
lapsible masts.

An important feature of the radio com-
pass is that it may be used for guidance
in cross country flying as well as for blind
landings. This instrument is not confined
to special beacons, as is the present airway
radio receiver, but may be tuned to any
commercial broadcasting station. The

(Continued on page 41)
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The completed all-balsa biplane model shows che trim lines of a
racer and a most unusual performance

Fundamentals

Good for a 600-foot flight and -fO-sec. duration

of Model Airplane Building

How You Can Build an All-Balsa Biplane That Has Unusual Grace,
Durability and Performance—Part No. 11

By GILBERT MacLEAN

Though this article and the ones to
follow are being prepared by a new
author, Mr. MaclLean, a young man
prominent in aeronautics, the series
will continue on the same basis of pre-
senting constructive models for the be-
ginner who wishes to become pro-
ficient in the art of model building.

I n THE preceding articles of this series,
all models which have been presented have
been of the monoplane type. Readers, of
course, recognize that it is easier to com-
plete and attain successful flights from this
type of machine. However, the time is
opportune to present a model biplane
which has unusual flying characteristics.
Most model builders will contend that they
can never attain as fine flights from a bi-
plane as from a monoplane. However,
those of you who build this ship, will be
greatly disillusioned if you really believe
this to be true.

The secret of successful biplane building
lies in the correct size and proportioning
of surfaces. This little biplane flies as
well as any monoplane that you have ever
constructed.  If you doubt this, build it
and determine for yourself whether this is
true or not. Here are some of the results
of tests made with it.

With the motor lubricated and wound
to capacity by hand, it has flown 600 feet
without the aid of a tail wind. It lias
climbed to an altitude of 70 to 80 feet
in dead air. It will take off from the
ground with but a few feet run; and, the
most important point of all, it is one of
the most stable airplanes that we have had
the pleasure of presenting to our readers.
It will fly in all kinds of weather and
air conditions. Provided the landing place
is smooth, it will come to earth just like
a big ship. One of the remarkable features
of the ship is its slow flying speed.

Though of all-balsa construction, any-
one can keep pace with it by merely “jog-
ging” leisurely alongside of it. We esti-
mate the speed to be 8 miles per hour. The
model when finished should weigh approx-

imately 1.8 ounces. Other unusual feat-
ures are its durability and likeness to a
real ship when it is in flight. The train-
ing a builder will receive in constructing
this model is extremely valuable.  The
operations are simple in themselves, yet
offer the builder practice in shaping and
handling all forms of balsa construction.
Now, we will tell you how to proceed.

Fuselage

You commence your construction by
building the fuselage. This is made by
cutting out the outside balsa wood surface
from a balsa sheet 1/32" thick. The pat-
tern is given in graph form at the top
of the following page. Cut the outline, as
shown, very carefully. You will require
a sheet of balsa wood 4 inches wide, or
if you wish to make the body pattern in
two halves, you will need two sheets of
balsa 2 inches wide. These two sheets
are joined together along the dotted line, as
shown in the pattern, to form one sheet
4 inches wide. The two halves may be
cemented together, the joints being covered
with two strips of heavy manila paper
3/6" wide, one strip on tile top and one
strip on the bottom.

The next operation is to cement two
balsa strips, each kZ"xI/16" balsa, to the
edges of the body pattern. These strips
are to be on the inside of the fuselage.
They are shown at the top of the page
as strips running from the nose to the
tail and marked near the front of the
plane Jdi"xI/16" balsa. They are to “face”
the edge of the balsa wood forming the
body so that it will be strong and split-
proof.

While the cement is drying, pin down the
strips and the balsa sheet to some smooth
surface so the strips wiU'remain bent, fol-
lowing the edge of the body.

Meanwhile you can cut out the bulk-
heads shown at A and B in the side view

7

drawing. A is the front bulkhead and is
made by cementing together two pieces of
balsa thick and cut to the outline
shown on the drawing marked “Front
Bulkhead.”

Next, bulkhead B is also cut from a
piece of balsa /&’ thick. It is the same
width and has the same curves on the top
as bulkhead A. Also, the lower rear cor-
ners are notched so that the balsa edge
brace strips will fit into the notches when
they are in place. However, bulkhead B is
IH" high. A" higher than bulkhead A.
Across the bottom edge of bulkhead B a
strip of balsa I/16"x->a" is cemented, run-
ning from one side of the bulkhead to the
other across the grain. This piece pre-
vents the bulkhead from splitting under ex-
treme stress.

Now, if the cement is thoroughly dry in
the joints of the fuselage sheet, wet it
thoroughly through the middle from the
nose to the cockpit on the outside of the
body. This is the opposite side from the
side on which the edge strips are cemented.
Ho not wet it over the entire surface of
tlie fuselage sheet, but merely along a strip
2 inches wide at the center. By wetting it
in this way, you will be able to bend the
fuselage around into proper form. Do not
try to bend it all at once, but gradually,
wetting it repeatedly, preferably with hot
water, until the two sides of the fuselage
are parallel. The fuselage, after it is pro-
perly shaped, should be thoroughly dried,
using some method to hold it in the proper
form while it is drying. Mr. Grant, while
building this model, placed the body be-
tween two flanges of a radiator. While it
is drying, it is wise to examine it and be
sure that it is drying straight so that the
body will not be twisted when it is sanded.

Now you are ready to put in the bulk-
heads. The front bulkhead is cemented in
place first. Pins should be used to keep the
joint closed until the cement is dry. When
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the bulkhead is in place, draw the two rear
ends of the fuselage together and clamp
them. Then, before the cement of the front
bulkhead is dried, line the body up so that
the vertical knife-edge of the rear of the
fuselage is parallel and in line with a ver-
tical line drawn through the center of the
front bulkhead. In other words, be sure
there is no twist in the body. When you
are sure the body is true, pin the balsa
sides tightly to the front bulkhead. Next
bulkhead, B, is put in place. Apply ce-
ment to the edges and insert the fuse-
lage, I'A" from the front face of bulkhead
A. By running a little cement around the
cracks between the bulkhead and the cov-
ering, a very strong joint may be made.
Pin the sides of the fuselage tightly to the
bulkhead.

Your next step is to put in the base
plate Y of the stabilizer. This is shown
in the drawing, pattern P. Cut out to the
shape of the pattern from a piece of balsa
1/16" and insert it at Y between the two
sides of the fuselage at its rear end. The
front cud should be fa" ivide. The point
of the V of the pattern should come flush
with the rear of the fuselage. The top
surface of this piece should be flush with
the slot of the stabilizer. Cement the
joints thoroughly. Hold the parts together
with pins.

Next you can make the rear motor hook.
Make this to the shape shown in the pat-
tern from 1/32" steel wire. It is shown
full size. Now cut out a small block of
balsa to form bulkhead No. 4, to which the
motor hook is to be fastened. This should
he cut from a piece of hard balsa %"
thick. It should be 11/16" long and f§"
wide. Bevel it 1/32" on each side, as
shown in the bottom view of the fuselage
at X. The two lower corners should be
notched so that the fastened strips of the
fuselage fit into them when it is in place.
Fit this part carefully in place before you
cement it, cutting it as recpiircd. When you
are sure it is the proper shape, force the
end of the rear motor hook through the
center of the bulkhead )4" from its upper
end. When it is in place, slip the bulk-
head along the wire and bend up the end
of the wire, as shown at Z. Before you
pull the end of the w'ire back into the
block, as shown at Z, cut a small piece
and dowel so that it is Yt" round and its

length equal to the width of the bulkhead.
Cement the flat face of this and pass it
through the loop of wire as shown in Z,
pulling the wire back into the balsa block.
This hard wood piece of dowel prevents
the hook from pulling through the balsa
block when the rubber is wound tightly.

Cover the wire where it passes into
the wood with plenty of cement, allowing
this to dry thoroughly before it is inserted
in place in the fuselage. It is put into the
fuselage in the position shown at 4. Ce-
ment it carefully to the base plate of the
stabilizer and to the side of the fuselage.
Run plenty of cement into the cracks of
the joint around the front face of the
block. Pin the block firmly in place until
the cement dries.

While the cement is drying, put in the
balsa block H which forms the base for the
landing gear. This is shown in side and
bottom views of the fuselage. It is cut
from medium hard balsa y\" wide and

long. Cement it firmly between the
two edge strips so that its front edge is
144" from the front face of bulkhead A.
Pin it in place until the cement is dry.

Tail Surfaces

While the cemented joints are drying,
you may be cutting out the fin and stab-
ilizer, as indicated by the graph drawing.
Note when cutting the fin that a tab or
tape is shown on the pattern. Do not
cut the balsa wood to the outline of the
tape. This small flap is added later to
act as a rudder, enabling the ship to be
steered to right or left. Smooth the tail
surfaces carefully with very fine sandpaper
and cement them in place, as shown in the
drawing. The crosshatch line in the side
view above the stabilizer base plate is the
stabilizer. The front edge should be 2)4"
from the rear end of the fuselage (not rear
of fin). The stabilizer is held in place
by cement applied to the top of the base
plate. Adjust it so that it is straight with
the fuselage and pin it in place.

Next cement two strips, J, flush with
the lower edge of the fin which rests upon
the stabilizer. These pieces are Y$" high
and 1/16" thick. One is cemented to each
side of the fin. They extend from the
front of the fin to the rear and are 3)4"
long. Hold these in place with pins while
the cement is drying.

UNIVERSAL MODEL AIRPLANE NEWS
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In the meanwhile, the small flap or tab
may be attached to the fin. This flap
may be made from ordinary brown gum-
med paper tape, IY\" wide and 1)4" high.
Crease it at the center with the gummed
surface inward. Wet it thoroughly and
fasten it to the fin. Allow Y&' of the tape
to extend out from the rear of the fin.
The fin, of course, fits in between the two
sides of the flap after it is creased. When
the tab is in place, press the two surfaces
tightly together, making sure that it is
firmly fastened to the fin. When it is dry
it may be easily bent from right to left.

Place the fin in position, cementing the
lower edge to the top of the stabilizer and
slotting the rear to the body so that the
lower vertical piece of the fin will fit into
the body between the two sides for about
Ys,”.  When it is in place to your satisfac-
tion, cement the joints and pin together
tightly until the cement is dry. Before
the “turtle-back,” or rear part of the fuse-
lage is joined together, it is necessary that,
all cemented joints are thoroughly dry, so
we will do this later.

Wings

While the cement is drying, cut out the
ribs for the wings. These arc cut to the
shape shown on the drawing from 1/16"
hard balsa. Eight will be needed for the
upper wing and six for the lower. Now
the wing sheets are cut out to the dimen-

sion shown. The upper wing is 21" and
the lower 18" in span. The sheet is 2)4"
wide.

When the tips have been cut to the pat-
tern given on the graph, cement the ribs
of the upper wing in place in the position
indicated by the dimensions. This is done
before the wing is creased or bent for the
dihedral. Previous articles have described
this operation carefully. Use pins to hold
the wing sheet tightly to the ribs.

While these are drying, cut out the low-
er wing from 1/32" balsa. Before the
ribs are put in place, the wing is bent
at the center by wetting the underside of
the wing for a distance of about 1)4" on
each side of the wing center line, which
runs from the front to rear. Bend the
wing up into position to the proper dihe-
dral, as shown in the front view, gradually.
Then suspend the wing between two books

(Continued on page 42)



Fokker D.7. Speed 124 m.p.h. with B.M.W. motor

Fokker D.7. Speed 120 m.p.h. (Mercedes motor)

The Development of the

Author’s note:

From time to time writ-
ers of historical aircraft
features dealing with war-
time airplanes will attempt
to prove which of the Ger
man aircraft in use at the Ar-
mistice was the “best.” There
is no yardstick by which 1918
German fighting airplanes can
he judged since each had certain
inherent peculiarities. It is fit-
ting to recall at this time however, the
tact that the Fokker D.VII, perhaps the
finest all-round scouting machine developed
by the warring powers, was the only
machine specifically mentioned in the
Treaty of Versailles. Military Clause
Four, which specifics surrender of weapons,
reads in part: “Surrender in good con-
dition. . . . 1,700 airplanes (fighters, bomb-
ers—firstly, all of the D.7s . . . .)”

It can be safely assumed, therefore, that
the Fokker D.VII was the most feared of
all German planes and that the victors con-
sidered the surrender of ALL the D.7s
FIRSTLY, a guarantee that the Germans
would not be able to resume hostilities in
the winter of 1918-19.

AS THE year 1917 drew to a close, the
Allied air forces held a reigning hand over
the Germanic squadrons. New British
ships, the improved Camel, the S.F..5A,
Martinsyde and Vickers “Vampire” played
havoc with the Albatros machines, then
standard equipment of German circuses.
Mew DeHavilland 9As, the Bristol Fighter
and Vickers two-seaters were holding the
high cards. Germany’s aerial supremacy
was waning.

With this ever increasing blow to
the German Air Force came the
proposed aerial expansion program

- ALDERSHOF MARCH 12,1918
of General von HOppncr, cOm-  A|RPLANE-FOKKER D2ZE PROPELLER™NWOLF 2M30/1M8I
mander of the German Air Force.  ALTITUDES CLIMB IN SPEED AT ~ REVOLUTIONS PER
This meant that someone would INMETERS  MINUTES ALTITUDES MINUTE
have to build new types of planes, KILOMETERS MERCEDES 160 HP.
and Anthony Fokker was deter- -—-0— 192
mined to beat the competing firms 500 — — 7 s"—
for contracts. Still unable to get 1000 — — 415" —
his supply of Mercedes Six motors. 1500— —60"—
Fokker sought about for a solution 2000 —e'l8— 184. 1530
to his problem. 2500— —1059"— 77
Fokker’s gift to von Richthofen gggg_ _'Ie;“;;_
of the Ace’s famous red three- 21000— -22'48"—
decker pleased the Red Knight so 4500 — -29'48"—
well, that several conversations 5000 — 38'0S"— - 153ccce e 1360 ———eemm

were held between him and Fokker
over the merits of fighting air-

Fokker Fighters

The First Complete Story of the Develop-
ment, Testing and Acceptance of the Fa-
mous Fokker D.7, with Detailed Plans and

Description
By ROBERT C. HARE

An early D.7 hanging on its prop during
tests, moving forward at 30 m.p.h. under
perfect control

planes. During these visits, Foker became
well acquainted with pilots of Richthofen's
circus, and with technical officer Kreft, a
member of Richthofen's staff. These friends
among the aces proved very valuable to
Fokker as he planned bis attack to bring

-FLIGHT TEST REPORT-

— 5500— [LANDING SPEED-FULL LOAD-97 KM/HR.
----6000— IcEIUNG-6000 METERS IN 51 MIN 10SEC

- 9

the motor supply contro-
versy out into the open.
Fokker’s idea was to
have an open competition
in which all German manu-
facturers were expected, though
not compelled, to submit entries.
Only one requirement was
made; competing planes were
all to be powered with the cov-
eted Mercedes Six engine.

Reminding his ace friends that
this competition would also include that
the planes he flown by the Front pilots, and
that they would be allowed to choose the
planes themselves, the members of Richt-
hofen's circus immediately fell in with the
plan and presented it to Berlin authorities
for approval. Their pressure brought about
a quick decision in favor of the plan and
the first of January was set as the meeting
time. Johannisthal aerodrome at Berlin was
chosen as the field of competition.

Every manufacturer in the field took ad-
vantage of this opportunity of displaying
his planes, for they knew without a doubt,
the winner would be rewarded with a nice
fat contract and his airplanes would he
cruising the Front skies in great droves by
May and June of 1918. Experimental de-
partments of all the German airplane fac-
tories began humming with activity. With-
in six weeks, the Pfalz Flugzeugwerke
rolled out its sleek D.V type and test flew
it with fair results. About the same time
the L.F.G. concern produced the Roland
D.VI, Albatross Wecrkc entered the DAT,
Aviatik A.G. constructed their little D.II
scout; A.E.G. and Rumpler each entered
the field of single-seater construction with
their D.I types. Included in the competi-
tion was the D.V biplane of L.V.G,,
the Schutte-Lanz D.l., the Dornier
D.l1, and the Kondor E.IlI.

Taking time and pains to pro-
duce his entry. Fokker found the
date of the contest slightly short
of his scheduled time, and so fin-
ished off his machine in a hurry.
The final result was not exactly
what he had planned, and after a
test flight at his factory at Schwer-
in, the plane eventually to become
the Fokker D.VII was shipped to
Berlin.

In the main, this new Fokker, the
V.22, was an excellent machine in
maneuverability, climb and in bal-
ance. After testing the ship for
several hours, Fokker found that

RCM
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The original form of the Fokker D.7 which turned the tide of air

supremacy (1918)

it was liable to spin in sharp turns and
that its ability to swing around in a tight
place might prove a detriment to an un-
suspecting pilot during the tests to follow.
Flying and sham fighting with the other en-
tries, learning as much about his plane as
he could, Fokker realized he had built an-
other death plane: it was too maneuver-
able.

With the help of his two best welders,
Anthony Fokker directed the reconstruction
of the V.22 at the Johannisthal field. All
Saturday night the three men worked on
the new machine, welding in an extra
length of fuselage and adding more fin
area. Sunday noon the job was completed
and patched so perfectly that nothing ap-
peared to have been done. With one more
chance to test his plane, Fokker flew the
V.22 Sunday afternoon and found the ma-
chine to be no longer dangerous, but it
retained all the characteristics of maneu-
verability, climb and quickness that had
been displayed by the original machine.
That afternoon, Fokker landed, confident
of his machine’s ability, and next day, Mon-
day, turned the ship over to the contest
authorities.

Monday morning the contest ships took
off one by one, each piloted by a famous
ace of the German Imperial Air Force. At
3,000 meters altitude, tests began. Loop-
ing, diving, turning on one another, the
machines held mock battles, each trying
to ride the other down to earth. Due to
the thick upper wing of the V.22 it held
its altitude in the thin upper air.
The Rumpler was too heavy and re-
sponded badly in coming out of a
dive. The Albatros and Pfalz ma-
chines could not climb fast enough
to catch the Fokker V.22 and the
AE.G. could not hold its ground
with any' of the competing machines.
The superiority of the Fokker V.22
was plain in every case, and the first
day’s contest narrowed down to the
Rumpler and the V.22.

Tuesday the pilots changed mounts
and again went through the battle
maneuvers. But each time the Fok-
ker machine was the last to land
after forcing all the other competi-
tors to the earth. The Albatros,
Rumpler, Pfalz and Roland ma-
chines were several miles faster than
the Fokker, but what good was this
speed if you could not get above the
Fokker to shoot at it? It was the
opinion of von Richthofen, that aerial
battle needed maneuverable planes
during the few minutes of actual
combat rather than speedy’ planes,
that Fokker had considered when

building the DR.I and carried on into the
design of the V.22.

When the contest finally closed, the Fok-
ker X-22 was judged winner by the unani-
mous vote of the pilots and Fokker was*
awarded with a contract for 400 machines
of this type. This was indeed a victory

Planes competing with Fokker, Schutte
Lanz D.I, (A.E.G.) D.I and Roland D.6

Herman Goring, Von Hoppner and Bruno Loerzer
discussing the wonderful performance of the Fokker

— YIgREE 11

The Experimental Fokker V.23 with Mercedes 160 h.p. motor.

(March 1918)

to Fokker, who had been suppressed so
long and denied the use of the Mercedes
motor. In addition, he was told the Al-
batros factory was to build the new Fok-
ker on a royalty basis as well as the A.E.G.
factory. Von Hoppner’s program called
for a standardization of equipment and the
Fokker V.22 was chosen as the ship to
replace all other pursuit types used in Ger-
many at that time.

Only one step existed between the V.22
and the D.VII machines, that of aileron
attachment. In the V.22 the aileron was
fastened to an auxiliary trailing edge spar
in the upper wing and the aileron itself
projected past the trailing edge of the
wing. In the D.VII the aileron was at-
tached to an independent spar near the
rear spar and had its trailing edge even
with that of the wing. Later a two-bladed
propeller was found to work as well as the
four-bladed type.

Several weeks \Vcrc necessary to install
equipment in the contracting factories which
were to build the D.VII. For most, wood
had been their only constructional material,
while the Fokker steel fuselage called for
specialized tools, jigs and skilled men. Fok-
kcr’s welders entered the other factories
and taught the workmen how to handle
tubing and an acetylene torch, how to heat-
treat the various components after weld-
ing, and disclosed the secrets of a good
welded joint.

Consequently it was nearly’ four months
before the Fokker D.VII began arriving
at the Front in numbers. By June,
full squadrons of D.VIIs were scour-
ing the skies and putting the Allied
machines of the time to shame.
Rumors all along the Front warned
French, British and American pilots
to be on the lookout for the “new
Fokker biplane.” Like most ma-
chines, however, a Fokker D.VII
was finally' forced down intact, and
was sent to Villacoublay for an offi-
cial inspection by the Allied forces
and to be run on test flights. What
the Allied inspectors saw, to their
amazement, was a graceful biplane
so simple in construction that it put
their Spads and Nieuports to shame,
yet so efficient and flyable in the
air that there was no plane in the
Allied forces, save the S.E.5A, that
could come anywhere near it. What
made the D.VII more remarkable
was the fact that it was not a revo-
lutionary design, but one that had
been developed over a period of near-
ly two years.

The fuselage of the Fokker D.VII

(Continued on page 38)



Piet. No. 1 Hyman Osliek launching his
"hydro™ which established a record

Piet. No. 7.
and built by R. Becker
flight
Piet. No. 5. Irwin Ohlsson and his gas model
) . No. 2. Oslick won three trophies at
Piet. No. 4. John Stokes prepares for a flight the ‘annual Eastern States

AIR WAYS
HERE AND THERE

What Readers Are Doing to Increase Their
Knowledge of Aviation in All Parts of the
World. Send Pictures and Details of Your

Indoor Eastern States Contest has
This is truly the mid-

TIIE
come and gone.

.winter indoor classic of the Eastern sea-

board. It is sponsored each year hv Uni-
versal Model Airplane News and sanc-
tioned by the National Aeronautic Asso-
ciation. Many contests have a greater
number of entries than this one, but this
one may truly he called “classic” insomuch
as it is a competition between the experts
in the indoor model field. There were very
few novices on hand at this contest. Young
men came from Boston, Philadelphia, At-
lantic City, Springfield, Mass., and New-
ark, as well as the usual ipiota of well-
known builders who live in the vicinity of
New York. The contest was held at the
101st Cavalry Armory, Madison Avenue
at 94th Street, New York City. This
avail-

was the only place that was
able. However, the ceiling of approxi-
mately 70 feet and the dirt

floor did not seem to dampen
the ardor of the contestants or

— 1

A controllable model, devised
It can be guided

Indoor Contest

Experiments

hinder the performances of their models.

Flying started early and progressed
smoothly, apparently to the satisfaction of
all concerned. A noticeable feature was
the lack of confusion. The day was <uite
clear, though slightly muggy. This may
have had something to do with the lack
of record times. However, in one of the
features of this Meet, the R.O.W. event,
Hyman Oslick of Philadelphia broke the
Junior R.O.W. record with a flight of 10
minutes, 59 seconds.

Picture No. 1 shows Oslick with his
record hydro getting under way from the
hydro tank, which was located at the cen-
ter of the Armory floor.- Mr. Conder-
mann, known to our readers as F. Conde
Ott, the war ace story-writer, is anxiously
waiting to get the time for the flight. Im-
mediately hack of Hyman Oslick is Cap-
tain Claude M. DeVitalis, a noted war
pilot who officiated as an assistant director
at the contest.

The spirit of joy with which the prizes
were received is reflected on
the face of Oslick in picture
No. 2, which shows him with
the three trophies he won. We
would say that he “cleaned up.”
He was awarded the Edward
R. Mitton Trophy, donated by
the vice president of the Jordan
Marsh Company. Boston, Mass.,
to the high-point winner of the
contest; the Megow Model Air-

Piet. No. 3- Mayhew Webster
won the Stick Duration event
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Piet. No. 6.

William Effinger. It is a fine flier

plane Shop Trophy for winning the fuse-
lage duration event and the Whitfield
Paper Company Trophy for placing first
in the R.O.W. event. This appears to be
one time that there was absolutely no
doubt as to the superiority of the winner.

Mavhcw Webster of Philadelphia won
the L’Xlversal Modf.l Airplane News
Trophy for hand-launched duration with a
flight of 12 minutes, 2 seconds. Though
this time was fairly good, it cannot com-
pare with the record time of about 22 min-
utes, established by Carl Goldberg at the
1934 National Competition. Picture No. 3
shows Webster exuding pleasure while he
is holding the trophy which he won.

Other prominent builders were at the
contest. One of them was John Stokes of
Huntington Valley, Pa., snapped in picture
No. 4 while he was holding his duration
tractor. The young man storing energy
in the motor looks very much like Stephen
Faynor. We are not certain as to his
identity. Captain DcVitalis is patiently
waiting to get the time of the flight.

Other well-known builders on hand were:
Bruno Marchi of Boston, Mass., Stanley
Condon of Glenridge, N.J., Raymond
Steinbacker of Ridgefield, N.J., Herbert
Greenberg of Newark, N.J., Alfred Rubin
of Atlantic City, N.J., Kenneth Ackerman
of Camden, N.J., John Ginnetti of At-
lantic City, N.J., Hewitt Phillips of Bel-
mont. Mass., Wilber Tyler of Boston,
Mass., Theodore Goloinb of Philadelphia,
Joe Kovel of Brooklyn, N.Y., John Haw
of New York City, James Mooney of Phil-
adelphia, Pa., Louis
Sehumsky of Phila-
delphia and Stanley'

Jonik of Philadelphia.
All of these contend-
ers were prominent in
the three events;
which were Hand-
Launched  Duration,
Fuselage Duration and
R.OW. Duration.
Open events were held
in these three classes
for contenders 21
years of age or over.

Kenneth Ackerman
was the second high-
point winner of the
Meet. He won the

A scale gas model "Bullpup” built by

Douglas D.C-1 by Arnold Smith

silver trophy donated by’ the Berkeley
Model Supplies Company of Brooklyn.

Joe Kovel of Brooklyn placed second in
the Hand-Launched Duration with a flight
of 11 minutes, 9 3/5 seconds. This won the
Bamberger Trophy donated by L. Bam-
berger and Company, Newark, N.J.

The winners in the Open Class were:
Hand-Launched Duration, Jesse Bieberman
with a flight of 9 minutes, 34 seconds.
He won a silver trophy donated by the
National Aeronautic Association. In the
Open Fuselage Event, William Latour took
first place with a flight of 6 minutes, 10
seconds, also winning a silver trophy do-
nated by the N.AA. Mr. E. A. Walen of
Springfield, Mass., took second place with
a flight of 3 minutes, 24 1/5 seconds, win-
ning a silver trophy donated by the N.AA.

Second and third place were honored
by medals donated by Universal Model
Airplane News and Kkits donated by
Berkeley Model Supplies of Brooklyn and
the Scientific Model Airplane Company of
Newark. A complete record of winners
and times appears at the end of this ac-
count.

Some of the prominent leaders in model
airplane activities who were kind enough
to assist in the successful operation of
the contest were: Captain Willis Brown,
head of the Jordan Marsh Boston Trav-
eler Junior Aviation League; Mr. E. A
Walen, Director of the Springfield and
Westfield, Mass., Model Airplane Clubs;
Mr. Jesse Bieberman who lead a group

(Continued on page 34)

Piet. No. 11 An ex-

hibition of models at

the Salon de I’Aviation,
Paris, France

Piet. No. 15. Spring-

field and Westfield,

Mass. Model Clubs at
a contest

Piet. No. 10. Airplane
kites are popular with

adults in Germany

13

Piet. No. 13. What they make in Australia

Piet. No. 12. L. S. Wigdor with his models
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The model takes the air for a long and steady flight

The finished model ready to hand-launch

Building the Famous Udet Flamingo

How You Can Build a Model of the Unusually Fine Flying
Plane Used at the National Air Races by
the Famous War Ace, Udet

By WILLIAM WINTER and WALTER McBRIDE

The Udet Flamingo

T he Flamingo, a popular German light
plane used for school and acrobatic work,
is known to all of tis through the spectacu-
lar stunts performed by the great German
war ace, Udet, at the National Air Races
in the past few years. We all can recall
the dead stick acrobatics performed at low
altitude. Despite the fact that it has only
one hundred horse-power, it is one of the
best combination school and stunt planes
of the last 10 years. To date about eighty
have been built.

The model is rugged and is an excellent
flyer. It lias a very steep climb with quick
recovery.

Fuselage

(.Vote: Both sides arc assembled at once)

It is advisable to cover drawing of fu-
selage with waxpaper to prevent sticking.
The longerons of I&" sg. should be a soft
grade. They are pinned down on the side
view. All cross pieces are cut to size and
cemented in place. When dry remove pins
and separate fuselage sides with razor
blade. Widest cross pieces are cut to size
as shown in top view and glued in place.
Pins will hold work in position. When dry,
draw rear together and cement. Add re-
maining cross pieces at designated positions.

Cut T section from a Ji" piece of Y\’ sg.
and cement in place. Rear hook m'ght now

It R.O.G.s with ease and grace

he added. Formers are cut from
1/16" sheet and cemented at
stations shown. Cut notches to
receive 1/16" sq. fairing strips
and cement fairing in place.
1/32" sheet is bent between
cockpit formers and cemented.
When dry, mark out cockpits and cut with

The nose block is cut from a soft block
V' X2 1/16" X 1)4". Cut top and side
patterns, mark and cut block to suit. Round

An unusual "shot” of the model in actual
flight directly overhead

edges as shown in nose detail and sand.
Cut block in half and hollow out. Leave
block heavy as it balances plane in flight.
Cement halves together and finished nose
block to fuselage.

Cut a piece of tissue for each side and
bottom of fuselage. Leave it long enough to
cover nose block in order to match color
of fuselage. Dope a few cross pieces at a
time and starting at one end. work paper
toward the other. Trim loose edges. The
fairing is covered with narrow strips to
avoid wrinkles. Cover both cockpits in or-
der to match colors. Trim excess paper
and dope-frayed edges down. Cement wind-
shields in place. Pend tail skid from 1/16"

15—

I he completed ship is light and strong

bamboo, point one end and insert in proper
cross piece. The surface is doped lightly.

Landing Gear

Streamline an J&" x !4" strip and sand.
Cut struts as shown in detail and bevel
edges (both ends) to fit flush with fuselage
and each other. Use pins to hold in place
while cement is drying. Bend .028 music
wire for axles, mount wheels, and fasten
with thread and cement to spreader bar.

Tail Assembly

The stabilizer is built much in the same
manner as the fuselage. It is laid on the
plan and held in place by pins. First the
spar of 1/16" x is located and then the
ribs are cut from 1/32" sheet balsa and
glued in place. Their sizes can be found in
the stabilizer detailed plan. The edge is
1/16" bamboo bent around a candle flame
and glued to the cross pieces. A sheet of
tissue should be cut to fit either side of
surface and by doping a few cross pieces
at a time, cover in same manner as fuselage.
Trim all edges and dope surface lightly.

The rudder is built in the same manner
with the exception that the ribs are in one
piece. They are cut out to receive the
3/32" spar. Ribs are cut from 1/32" sheet.
Spar passes through holes in ribs. The
tail surfaces may be pinned in place while
cementing to fuselage.

Center Section Struts

The center section struts are cut from a
piece of %" X 14", streamlined and sanded.

(Continued on pane 35)
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T mIS month we have some very inter-
esting questions that we take great pleasure
in answering.

Fred Smith of 95 Washington Avenue,
Waltham, Mass., writes us asking the fol-
lowing questions. The first one is rather
astounding and perhaps is not so easily
answered as one would imagine. These
questions pertain to aeronautical engineer-

ing.

Question: Of what use is this work to
the world?

Answer: An estimate of the value of the

use of this work to the world depends upon
the viewpoint of the person who answers it.
The word “use” infers some aid to a pro-
cess which is moving in a definite direction
of development. Whether it is of "use” or
not depends whether or not the person feels
that the ultimate accomplishment is worth
while. One man might argue as follows:

Aeronautical engineering merely makes
life more complicated. It does not give us
greater health or happiness: it merely gives
us thrills and the opportunity to work
harder than we are working now. After
all. what good does flying do for man ex-
cept to make life more intense, more wear-
ing and complicated? It merely intensifies
the struggle of life.

A man replying in this manner has many
powerful arguments and lie is absolutely
right if he desires a simple life rather than
a complicated one. To such a man aero-
nautical engineering is worthless. How-
ever, since fhe beginning of time, man has
been passing through a process of convert-
ing his physical energy into mental energy.
He has taken simple things and made them
more complicated, making the struggle
more upon a mental plane than upon a
physical one. The more physical a man is
the less lie can conquer mental problems

successfully. The man with a brain ac-
complishes his goal easily. So. it seems
that nature is taking away our physical
stamina and in return is giving us greater
mental powers.

To people of the mental type, aeronauti-
cal engineering has a great place in the
world.  Conquering of natural forces
pleases him and any mental effort and
struggle involved, also gives him pleasure.
From this standpoint let us see of what
value it is.

First of all. it increases the speed of
transportation so that people living at
great distances from one another may com-
municate and exchange ideas and com-
modities. This makes for a speeding up
of trade and industry and creates more
complete understanding between the parties
involved. One must not overlook the fact
that understanding between peoples is the
greatest war deterrent that we have. On
the other hand, the airplane makes war
more intense and horrible when two peoples
cannot come to a mutual understanding.
Because of this faster transportation, peo-
ples' knowledge of all things increases
greatly. They become familiar with not
only people in remote spots, but with meth-
ods of procedure in other industries. Thus,
a man with knowledge is given an ad-
vantage over the man who does not acquire
knowledge available to human beings.

Aeronautical engineering opens up an en-
tirely new industry which will provide oc-
cupations for hundreds of thousands of
people.

Question:  What are the duties of an
aeronautical engineer?

Anstvcr: His duties arc very much di-
versified. Primarily, he designs or super-
vises the design and construction of air-
planes. If he is an authority on all things

pertaining to aeronautics, he may act as
a consultant to engineers, transport com-
panies and other branches of the industry.

Question:  What education and special
training is necessary:

Answer: A primary training that may be
obtained in grammar and high schools
with engineering training which is giv-
en in the better aeronautical aviation
schools. Mathematics and science are the
“staffs of life” of the engineer. Therefore,
the student should specialize in these fields.

Question: What other things are needed
for success?

Answer: This question gives the one who
answers it a very large order. One of
the primary qualities is tenacity, the ability
to push ahead and struggle through all dif-
ficulties and obstacles without being beaten.
Such a man will always win. However,
good health and great physical stamina are
required, so it is well to foster these qual-
ities. In every article dealing with advice
to young men there is always one quality
which the writer lists as necessary. That
is honesty. This advice is often taken
lightly.  However, honesty will surely
bring you some success. By “honesty” we
mean honesty with yourself and living up
to your principles and ideals, not merely
living up to the "letter of the law,” so to
speak. Those who feel that they will be
successful by “cutting the corners” and
saying, “Well, no one will know about
this,” are merely fooling themselves. They
may succeed, but most often will not. If
they do succeed, they will not be able to
hold their success, for success depends upon
the qualities built up in a person by con-
stant struggle. If success comes quickly,
look out, for you will not know its value.
A man must “feel” the cost of a thing
or he will not know its value.

(Continnet! on pai/e -17)

Here is the Navy’s newest
utility plane, the Grum-
man " Amphibian JF-1. It
is a single-bay staggered
biplane of equal span.
The fuselage and hull are
of metal structure. The
undercarriage is of the
two-wheel retractable
type, mechanically oper-
ated. Power is furnished
_llj_y a Pratt and Whitney
win Wasp (\1/{/re_cth dra/e
engine, or a Wright Cy-
clogne, under NAC%

ing. The fuel tanks are
carried in the hull.



The Aerodynamic
Design of the
Model Plane

Characteristics of Stretched Lubricated Black Rubber Motors
of Vital Importance to the Model Designer

By CHARLES HAMPSON GRANT

Article No. 37

A-MONG model builders, one of the
most important questions that arises is
“What quality rubber gives the best re-
sults, so-called brown rubber or black rub-
ber?” This may be answered very simply.
Each grade has its particular use. Brown
is best for one type of performance and
black is better for another. Then again,
whether brown or black rubber should be
used depends upon the number and size of
the strands your model requires.

This question has been discussed as far
as unstretched motors are concerned. How-
ever, most model builders stretcli their mo-
tors when winding them if they want long

Chapter No. 4

flights or when they arc flying
in competitions. More work can
be stored in them by doing this
and consequently greater dura-
tion results.

Therefore, we present here-
with graphs showing the torque,
number of turns and the amount
of work that can be stored in motors of
black rubber of various numbers of strands
and sizes of strands, when they are lubri-
cated, wound and stretched to two and one-
half times their original length. These may
he compared with graphs Nos. 19, 20, 21
and 22 for brown rubber, given in article

No. 36, February issue.

All these tests have been made
under exactly the same conditions
regarding scale used, lubricant used,
sizes of rubber strands, the amount
the motors were stretched, as well
as the speed and manner in which
they were wound. Therefore, we
feel that they give an accurate com-
parison of the qualities of motors
composed of black and brown rubber.

Let us see how they compare with
one another and in order that you
can follow our comparison of the
two types, we suggest that you pull
out the February issue of U niversal
Model Airplane News from your
files and turn to pages 22 and 23.
Here you will see the graphs for
brown rubber.

Graph No. 23 below, shows the
torque curves for %xI/30 black
rubber motors. Graph No. 19 is for
brown rubber motors of the same
strand size.

We will first consider the maxi-
mum torque of the various motors.
Examination will show that the
black rubber motors develop the
greatest torque in every case of mo-
tors composed of various numbers of
strands. Black rubber motors of ten
strands developed 20% greater maxi-
mum torque. It was 15% greater
for eight strands, 23% for six, 30%
for four and 25% for two strands.

Comparing graph No. 20 with No.
24 for 3/16x1/30 rubber, we see
that the maximum torque for black
rubber is greater in all cases except
for motors of eight strands where

it is practically the same.

In graphs No. 25 and No. 26, the maxi-
mum torque developed by black rubber is
greater in motors of many strands but very
much less in motors of few strands, es-
pecially in graphs No. 26 and No. 22 for
1/32x1/30 rubber. It appears that the
smaller the size of the strands composing
the motors, the less is the maximum torque
of black rubber compared to brown.

From this, it may be concluded that
black rubber should be used when many
strands and large size strands are to com-
pose the motor and a high maximum torque
is desired. High maximum or initial torque
of course means that the power is strong
at the beginning of the flight. Thus, such
conditions would be suitable to R.O.G.
models or where a steep initial climb
would be desired. It appears without ques-
tion, that brown rubber is best when
1/32x1/30 (fine) strands are required.

Though black rubber has higher maxi-
mum torque than brown rubber in most
cases, its torque is not well sustained dur-
ing the complete unwinding of the motor.
Inspection of the corresponding graphs for
brown and black rubber will show that
black rubber gives from 5% to 40% less
torque for any given number of turns after
the first impulse of the rubber has been
dissipated. In most cases the decrease is
from 25% to 40%.

The fewer the number of strands in the
motor, the less is the value of the decrease.
In other words, it seems that the decrease
in the torque is less for black rubber when
the motor is composed of fewer strands.
The same condition exists when small-
sized strands arc used. You will notice
that in the case of two strands of 1/32x1/30
rubber, black rubber gives as much torque
as brown.

Thus, in cases where sustained power is
desired throughout the flight, initial power
being unimportant, brown rubber is best.
Even the greater weight of the brown rub-
ber will not eliminate its advantage. It
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will still have 10% to 20% greater torque
than black rubber, weight for weight of
rubber. This of course applies to cases
only in which the rubber is lubricated' and
stretched when being wound. What has
been said here can be verified easily by
comparison of the two sets of graphs, in
this issue and in the February issue.

The next factor of importance to con-
sider is the number of turns that can be
stored in motors of the two different kinds
of rubber. There seems to be very little
difference in the number of turns that the
two kinds of rubber will absorb. In most
cases, black rubber will take about 4%
more turns than brown. The only graphs
that show fewer number of turns for black
rubber are those of motors of two strands,
and for motors of 3/32x1/30 rubber.

It seems that where the torque of the
black rubber is greater in proportion to
brown, the number of turns that can he put
into the bla.ck rubber is less in proportion
to the brown.

The most important quality of rubber
for good performance is its capacity to ab-
sorb and store work when wound. There-
fore, it is well to note the significance of
the graphs in this respect. Comparing
graph No. IV with No. 23, by counting the
number of squares under the two curves
for motors of ten strands, it is found that
brown rubber absorbs about 15% more work
than black. However, when making com-

parisons of the corresponding graphs
for eight, six, four and two strand
motors, it can be seen that the fewer
the strands, the less advantage
brown rubber has over black. In
fact, the advantage appears to de-
crease with the number of strands
in the motor considered, until we
reach the graph for two strand mo-
tors, which shows that black rubber
has the capacity to store 20% more
work than brown.

This condition seems to exist in

all the graphs for motors of various
sizes except for 3/32x1/30 rubber.
The gain for black rubber seems to
be much less in this case. It is
quite possible that the quality of this
size rubber when tested was not as
fine as the rubber of other sizes.

As a general rule, it may be stated
that strand for strand, more work
can be stored in brown rubber than
in black when a large number of
strands are used in the motor; six
or more. On the other hand, when
two or four strands are used, more
work can be stored in black rubber.
However, brown rubber is about
18% heavier than black rubber.
Therefore, as brown rubber cannot
absorb more than 18% more work
than black, weight for weight, black
rubber is superior according to these
graphs. The greatest advantage for
black rubber is obtained when only
two strands are used in a motor.

Let us now consider the effect of the
number and size of the strands of black
rubber composing the motor, on torque,
turns and work.

Tirst of all, examination of the graphs
will show that the maximum and average
torque is approximately proportional:i—
(1) to the number of strands in a motor
when they are of the same size and (2),
to the size of the strand when the same
number of strands are used.

It can be seen also that whether the
motor is composed of few strands of large
rubber or many strands of fine rubber, the
maximum torque is about the same if the
cross section area of the rubber in the

motor is the
same. For ex-
ample, if we

compare the
breaking points
(maximum
torque) of a
four strand mo-
tor of 1/8x1/30
rubber with an
eight strand
motor of 1/16x
1/30 rubber, we
see from the
graph that they
are both the
same exactly.
As another in-
teresting exam-
pie, consider
the maximum
torque of mo-
tors composed
of eight strands
of 1/32x1/30
rubber, four
strands of 1/16

21

©
w

x1/30 rubber and two strands of 1/8x1/30
rubber. It is exactly the same in all cases;
a value of two inch ounces. This seems
most uncanny but proves beyond a doubt
the accuracy of this rule and of the graphs
in respect to comparative values.

If the average torque of the two motors
is considered, it will be seen that there is a
slight advantage in favor of motors com-
posed of few strands of large rubber. A
comparison of the graphs will show an in-
crease of about 15% in the average torque
when the strands arc doubled in size and
half the number is used.

Next, we are interested in the number
of turns that can be put into any motor.
The graphs show that the number of turns
that can be stored in a motor is inversely
proportional to the square root of the num-
ber of strands, provided they are the same
size in all cases. Expressed mathemati-
cally, the turns (T) are proportional to
y/YJti in which (S) is the number of
strands. This same relationship holds true
for variations in the size of tiie strands
provided the same number is used in every
case.

Our next interesting consideration is,
how the possible number of turns vary
when the size of the strands used are In-
creased and their number decreased, the
cross section area of rubber in the motor
remaining the same. The graphs show an
approximate average of 5% decrease in
the number of turns when the size of the
strands are doubled and half the number
is used.

In other words, the finer the strands on
a lubricated and stretched motor of given
cross section, the greater number of turns
you can store in it.

Though 5% fewer turns can be put into

(Continued on page 48)
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The Caudron No. 6 which recently captured the landplane spe%(?] Ee():ord for France by flying at the rate of 314 ni.p.b. (International
oto

On the Frontiers of Aviation

Latest Developments in American Commercial Planes—The Paris Airplane Show
—How You Can Build Scale Models of the GA-38 Transport
and the New Boeing XF7B-1 Navy Fighter

O ne of the busiest air-
craft factories at the pres-
ent time is that of the
Sikorsky Aviation Cor-
poration. Their new four-
engined S-42 flying boat
that was completed last
year is partially responsi-
ble for Sikorsky’s present
activity. Its performance
satisfied Pan American
Airways, its purchaser, so
much that they have or-
dered four more of the
giant planes beside the
original three!

The new planes will
have numerous improve-
ments over the S-42 and
will be designated the
S-42B. Though the new
Sikorskys will be the same size as the
S-42s, they will carry 3,000 pounds more
load and will travel ten miles faster
when cruising. A cruising range of 3,000
miles is expected with twelve passen-
gers and over a ton of cargo. It is said
that wing flaps arc to cover the entire
span of the wing. More powerful engines
will be used, which mainly' accounts for
the increased performance.

The total amount of the order exceeds
$1,000,000. With the completion of these
planes P.A.A. will have thirteen “Clipper
Ships” as they are called, in operation,
three of them being Sikorsky S-40s, three
S-42s, three Martin flying boats, and the
four S-42Bs.

Sikorsky is also working on some other
planes that will be completed in the near
future. One is the S-43,

a twin-engined amphi-
bian that will take the
place of the slower and
antiquated Sikorsky
S-38s and S-41s. The
plane will cruise at 165
m.p.h. carrying a load
of from 14 to 25 per-
sons. The ship has a
wingspread of 84 feet

The new Kellett wingless autogiro KD-1. I
movement of the vanes which is operated by the control stick

Dy ROBERT C. MORRISON

and 17,541 pounds gross load. Two Pratt &
Whitney Hornets will be the power plant.
A pyramid turret structure will hold the
wing to the boat as on the S-42, but
there will be no long wing struts. There
will be only two sets of N struts going
from engine nacelles to the top of the
float. The nose of the boat is much
cleaner in design than the S-42 and the
wings have more taper to them. How-
ever, in general, the S-43 closely resem-
bles the S-42. The landing gear retracts
into the sides of the float. On comple-
tion, the S-43 will be the fastest am-
phibian in the world with the probable
exception of the Seversky'.

At the present time only one S-43 is
under construction. The plane has been
ordered by P.A.A. and will undergo rigor-

It is controlled entirely by for

ous testing before others
of like design are con-
structed. The S-42s were
built solely for P.AA,
and they have the sole
purchasing option on
them, but the S-43s can be
made available to any
purchaser.

The Sikorsky company
also lias plans for an S-44
to take the place of the
present S-39 single-en-
gined ship. This will also
be on the lines of the
S-42s and S-43s. The
S-44 was entered in a de-
sign competition of P.A.A.
three small single-
engined amphibians, but
the Fairchild Company
was low bidder and received the contract.
The S-44 will be built nevertheless.

Sikorsky has plans for still another
plane, the S-43, which also has possibili-
ties of being built in the not-so-distant
future. This plane will be twice as large
as anything Sikorsky has built hereto-
fore. Six engines fitted into the leading
edge of the wing as on other new Sikor-
skys will form the power plant. The
plane, if built for transport service, will
be a double-decker with room for 100
passengers and if built for the Navy, will
carry' 13 machine-guns! One machine-
gun will be located on the tail of the boat
as on the old Handley-Page bombers.
The wing fairs into the top of the large
boat. There is a great likelihood that
such a plane will be built for our Navy

as we do not have any
large modern flying
boats in service other
than the Consol idateds
and Martins, and even
they are of low per-
formance compared to
our transports. The
S-45 with full load is
expected to do at least
225 m.p.h. Included in
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the plans of the S-45 as a transport, is
a complete kitchen and approximately all
the luxuries of a small ocean liner. Such
a plane would have no trouble in span-
ning cither the Atlantic or Pacific.

The second S-42 has been completed
and will be used for training purposes
across the Pacific Ocean. The new Glenn
L. Martin flying boat has also been com-

leted and is now undergoing tests.
lans and a full description of it will
be published in Universal Model Air-

prtane News in the very near future.

England, France and Italy are strug-
gling to produce high-performance trans-
oceanic planes that will be equal to ours,
but we fear they are too late to capture
the most valued ocean routes. The
United States is now further advanced
in flying boat construction over other
countries than we are in the construction
of landplane transports, even taking into
consideration the famous Short flying
boats and the newest Italian Savoia-Mar-
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chettis! ~ Our high-performance sport
planes also arc more efficient than sport
planes in any other country the world
over. England has a slight edge on us in
the light sport plane class however. The
wonderful flight of MacGregor and
Walker flying a Miles Hawk and Melrose
flying a DeHavilland Moth in the Mac-
Robertson Race will prove that. But ac-
cording to published specifications of the
new Fairchilds, Spartans, Hammonds,
Curtiss-Wright Sparro ws, Privateer

BOEING F7B-

USNAVY FIGHTER

P-W WA/P /ID-1 550FP

YELLOW — TOPSIDE W/NC S TAL
NAVY GRAY-RESTOF PLANE
FLACK- SIDEWALKS.ENGINE ETC.



Here she is! The new Boeing fighter XF7B-1.

Aerotnobiks and Cunningham Halls, ling-
land will have to do some very fast
thinking and hard work to hold their
lead. Incidentally the new Cunningham-
Hall GA-21 is ready for flight tests.

Several months ago England took a
big step forward when she produced two
new autogyros of aston-
ishing flying ability, and
France would have been
well up in front also if
their latest experimental
autogyro had not unfor-
tunately crashed, Killing
one of their best ‘gyro
pilots. The two new Eng-
lish ’gyros, as you may
recall, were the Avro and
Weir. Both are wingless.

In this country, work
has been going on secret-
ly for the past year on
two autogyros and just
recently they have been
made public. One is the
small cabin Pitcairn and
the other is the slightly
larger Kellett, with open
cockpits. No ailerons,
wings or elevators are em-
ployed on either ship!
Rudder control is op-
tional. The control stick is connected to
a swiveling hub which holds the rotor
vanes, this being the means of steering
the ship. The Kellett is powered by a
225 h.p. Jacobs and the Pitcairn by an
English Pobjoy engine of 75 h.p. The
new 100 h.p. Kinner engine that is being
developed would be excellent for use on
the Pitcairn.

The rotor vanes fold back on both
‘gyros to simplify parking in a small
space. Recently the
Pitcairn ’gyro was
landed on the lawn
of the White House
at Washington, D. C,,
in order to demon-
strate the ease with
which it could be
handled and the
small amount of
space it needed for
landing  operations.

Performance data
on both ships fol-
lows :

Kellett Pitcairn
High Speed ........... 125 in.p.li. 105 ni.p.h.
Cruising speed.....- .105 ni.p.h. 90 ni.p.h.
Minimum speed_ 16 ni.p.h. 17  ni.p.h.
Rale of climb........ . 1000 min. .
Cruising range 316 miles 350 miles
Take-o run__— 60 ft.
Landing run Nil Nil

One of the few existing pictures of the ill-fated Sikorsky S-37 that sank

at sea recently. (Courtesy David Cooke)

The only drawback in the autogyro is
that it is not fast enough. It undoubtedly
will never become as fast as the conven-
tional airplane but it will always play a
major part in aeronautics for many years
to come. Faster speeds are sure to be
obtained in the near future.

The autogyro may be put to many uses
which are not usually comprehended at
first thought. In addition to its civilian
uses for sportsmen, commercial flying

A Potez cantilever low-wing racer with retractable Iandi?? gear.
n

has become very popular in France lately.

It has a high speed of 265 ai.p.h. or more.

ternational)

(Courtesy Fred Hughes)

advertising, etc., are the
Agricultural work
Blind flying operations
To replace sausage balloon for military
observation
Staff reconnoissancc and transportation
behind the lines

following:

Control of communica-
tions

Relief of isolated per-
sonnel

Ambulance service for
evacuation of wounded

For control of mobile
units

Bombing

For use on submarines

For photographic use

For air mail use with
roof-top landing platforms

Forest patrol

Police work.

Luscombe will soon
have out a new all-metal
plane. It will be sold for
$3,500 and is of the Phan-
tom design.

Bellanca has a new
transport out. It is a ver-
sion of the twin-engined
bomber built for South
America. A pointed nose
of the fuselage is the only radical change
in design.

A few of the new Grumman amphibians
built for the U.S. Coast Guard have re-
cently been completed. These planes arc
similar to the one designed by Sikorsky,
plans of which were later sold out to the
Grumman Company. The new Grum-
tnaiis resemble the old Loenings.

Laura Ingalls’ new “mystery Orion
has a coal-black paint job. The windows
of the cabin have
been tightly sealed
and large gas tanks
have been installed
in the cabin, indi-
cating that the noted
aviatrix intends to
make a long-dis-
tance flight some-
time this year.

Now that the 10-
20 passenger trans-
port has been engi-
neered to perfection,
larger transports
will be constructed
to carry 30 or 40
(Continued on /& 36)

This type of racer



How to Builld a Smoke Screen Model

Here Is a Model Which Is Easy to Build and Which
Will Afford Great Pleasure When Flown Because
of Its Unique Smoke Screen Feature

By MARSHALL MULVANY

iVILUCH amusement can be had experi-
menting with this type of novel plane,
whether it is to be flown with or without
the smoke screen tube. The simplicity
of the design combined with unusual per-
formances, make it a plane well worth
the time spent building it. It is a high-
speed model that can be flown in almost
any kind of weather because of its
unusual, sturdy construction. With the
smoke screen working, it makes a very
imposing sight as it climbs for altitude,
the average flight being over one minute
with the smoke screen attached, loaded
and working.

The drawing of the wing and fuselage
are half size; all other drawings are full
size. Dimensions that are not given can
be taken directly from the drawing. The
wood used throughout is a hard grade of
white balsa. The following is a list of
materials necessary to construct this
plane.

1 motor stick, 16" x A" x 54"
1 sheet A" balsa
2 balsa wheels
1 propeller block, 8"x-)4" x 154"
1 strip bamboo
1 strip J4" X54" X 18” balsa
1strip % X X18" balsa
1 strip ks" XA" X18" balsa
.020 music wire
1 sheet superfine tissue
1 0z. glue
1 oz. dope
washers
smoke screen material
7 ft. kg" flat rubber

Wing

Draw the wing full size on a sheet of
paper. You should build your entire wing
on this full-size plan so that your wing
will be true to size.

The first step is to cut the eleven ribs
out of 1/32" balsa. To do this accurately,
it is advisable to make two rib templates
of some thin sheet metal. After the ribs
are cut out, the center spar and rear spar
can be pinned on the full-size plans. The
pins are not to be stuck through the
spars, but arc staggered on both sides of
them.

The size of the various spars that arc
used can be taken from the drawings of
the ribs. Then all ribs except the center
rib are glued in place. The leading edge
is sanded to correct shape and glued on.
When this has dried, the two bamboo
wing tips are bent from /32" x A" bam-
boo and fastened in place. After this is
done and has dried, the proper dihedral
angle can be given the wing, and the
center rib inserted and glued in place.
This completes the wing except the

covering of it. Superfine
tissue is put on in the
usual manner and then
is sprayed lightly with
water and allowed to
dry, after that it is given
two light coats of dope.

The two balsa ailerons
can be made at this time
and fastened in place
with a small amount of
glue at each end of the aileron. The ail-
erons can be moved slightly, up or down,
by breathing on them. Finally the two
wing clips of .020 music wire are formed
to shape as illustrated on plans. The rear
wing clip is fastened on the rear spar as
usual but the front wing clip is fastened
to the center spar and not to the leading
edge.

Fuselage

The fuselage stick, which is 54" x A"
x 16", is to be very smoothly sanded and
tapered slightly at one end. When this
is done, then fasten on the stick the
thrust bearing, can and rear hook. The
thrust bearing and rear hook besides be-
ing glued are also fastened on with a
few turns of light silk thread. While
this is drying, make the wire landing
gear from .020 music wire. The joints
should preferably be soldered. If this is
not possible, they should be securely tied
with light silk thread and then glued.
The large lower cross piece is for the
front “V” of the landing gear and the
small high piece is for the rear “V.”

The smoke screen tube is not soldered
to the supporting wires, but is held in
place by tying it with thin copper wire to
the supports. (This is most important
because the heat will melt any solder
placed on these two joints.)

To reduce the weight as much as pos-
sible, it is advisable to use aluminum for
the smoke tube. The wheels arc cut from
ks" sheet balsa; a small bead or alumi-
num bushing should be put in each wheel
before they are fastened on the landing
gear.

Rudder and Stabilizer

The rudder and stabilizer in this plane
are made from A" sheet balsa like the
full-size drawings. The balsa stabilizer
and rudder are less efficient than the
built-up, paper-covered ones but they are
less liable to be damaged from the smoke
screen attachment.

The stabilizer is placed on the top of
the motor stick and set at about one de-
gree negative angle. The rudder is then
fastened in place. (Note the lower part
of the rudder acts as a tail skid; this is

The model in full flight, laying its smoke_screen. It will
prove to be an interesting experiment

to prevent the tube from touching the
ground.)

Propeller

The propeller is cut from a block of
hard balsa in the usual manner. It is
shaped with the aid of the propeller tem-
plate. The blades should be left rather
thick to withstand the shock of a pos-
sible hard landing. When this is done
the propeller shaft is inserted and the
propeller balanced properly. After that,
the propeller is given a light coat of
dope.

Smoke Screen

The smoke tube is preferably made
from thin wall aluminum tubing. The
powder which is packed tightly in soda
straws is made from the following for-
mula:

1 part charcoal
2 parts saltpeter
2 parts sulphur

The powder must be finely pulverized
otherwise the tube will be filled with half-
burned ashes. After the first straw tube
has been inserted and burned, the re-
maining ashes can be cleaned out with
a small stick and another straw full of
powder inserted in the tube.

A few words of caution—do not mix
large quantities at any one time as it only
takes a very small amount to fill many
straws. Remember the tube becomes quite
hot due to the burning of the powder.
The rear end of the straw is left project-
ing from the tube 54"- This is the end to
be lighted.

If you have followed the design and
instructions carefully you will be quite
pleased with the final results and espe-
cially with the spectacular performance
of this plane in flight with the smoke
screen in action.

This Is Your Magazine
Write and Tell Us
How We Can Improve It.
What Do You Like Best?
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An Open Forum for Readers, What They Think, Do and Say, Presented
So That All Who Read May Enjoy and Benefit by an Exchange of Ideas

We cordially invite all onr readers to
make use of this department of the
magazine to present their ideas, criti-
cisms, arguments and commendations,
on all phases of aviation. If you feel
that any idea presented herein war-
rants commendation or criticism,
write, telling what you think about it,
so that.by debate, “truth” may be de-
termined. Address all letters to “Stip-
streams.”—The Editor.

TVTANY interesting ideas have been con-

® tributed to this column by our read-
ers. for which we thank them. However,
very few criticisms concerning model de-
sign and flying, or “kicks" of any kind
have come to us. We urge our readers to
send any remarks concerning pet ideas they
may have, so they may see the “light of
flay" in this column. Criticisms are always
welcome.

Mr. James Johnston sends an idea which
be feels may be of interest to model build-
ers. He says that model builders find it
advantageous, from a construction stand-
point. to build low-wing planes. However,
this type of aerodynamic design brings the
center of gravity above the wing, thus giv-
ing the plane an unstable tendency. He sug-
gests that low-wings be constructed with a
gull wing feature, which allows the wing
to be attached to the lower part of the
fuselage at the longerons, and yet brings
the center of lift above the center of grav-
ity. Figure No. 1 shows this idea graphic-
ally.

Do readers feel that it is an advantage to
accept the complication of a gull wing in-
stead of merely placing the wing through
the center of the fuselage and bracing the
fuselage at the point of the wing’s inter-
section with it? It appears that in making
the plane of the gull wing type that one
difficulty is merely being substituted for
another. What do you think?

Next we have a suggestion from an old
contributor, Roger F. Parkhill. He presents
what he thinks is an improvement in floats
for hydroplanes He writes us as follows:

How to Improve Floats

“Last summer | built a mode! of Gordon
Light’s seaplane, but | had difficulty in
making the ship ‘take off’ from the water.
This difficulty persisted until 1 had al-
tered the floats as shown in Fig. No. 2. |
built into the floats a slot back of the steps,
letting a stream of air over the top of the
floats, through the slot and under the float.
The air between the bottom of the floats
and the water creates a cushion which
counteracts the tendency of the floats to
adhere to the water, thus facilitating
faster take-offs.

“This is not my idea, having been suc-
cessfully applied to light plane floats for
years."

Diagram No. 2 clearly shows Mr. Park-
hill’s design. We note with interest that
Mr. Parkhill is very modest in the fact
that he does not assume that this is an
original idea. He has the true scientific
spirit.

_n Vo

Possibly many model fans have at-
tempted to make a perfect five-pointed star
without success. Evidently Felix Gutmann
has had this difficulty at one time. He has
solved the problem by a fairly well-known
“trick" in geometry, as shown in diagram
No. 3. He passes it on to readers, describ-
ing the method of procedure as follows:

Making a Five-pointed Star

“Many model airplane builders do not
know how to make an exact five-pointed
star insignia. If the plans are followed,
Fig. No. 3, any size insignia may be ex-
actly made. The only tools needed are
pencil, ruler, compass and 90° triangle
or protractor. The layout is the same
as when measuring for a pentagon up to
a certain step.

“First, make a circle of desired diameter.
Then in the exact center, draw a perpen-

dicular line (line 1). Now take the tri-
angle or protractor and also in the exact
center draw another line at right angles to
the first, (line 2). Now take the ruler and
measure half the radius (point A) on the
upper half of line 1 Using point A as the
center, put the compass point on point A
and the lead point on point B and swing
an arc to point C.

“Now put the compass point on B and
the lead on C and swing another shorter
arc down to point D. Now the distance
between points B and C or B and D is
what we have been aiming towards, for
this distance is exactly one-fifth around
the circle. Measure this distance five times
around the circle using the compass, leav-
ing a mark at every division, til! you come
to the point from which you started.

“The second illustration will show how
to connect these points to make a five
pointed star. Do this lightly and then
erase lines E and darken lines F. Next
make the inner circle just large enough to
touch the inner points of the star. The
color scheme is a background of blue, star
of white and circle G of red.”

«— e

Mr. A. Pouliot has been intrigued with
the solution of lateral stability by automatic
means, like many other model builders. Old
readers will remember that Mr. Hing Lee
offered a suggestion of this nature some
time ago. However, we feel that it had
several faults. What do our readers think
of this one? Mr. Pouliot describes his sys-
tem as follows. Diagram No. 4 will help
to make his exact meaning clear.

Automatic Stabilizing Device

“When a model plane is flying in windy
weather, it often inclines and losing its
lateral stability, falls and crashes. Here is
my idea to prevent this crashing.

“A pendulum lightly weighted is attached
to a small hook to swing free laterally. To
this pendulum is attached on two sides a
light and soft wire, non-metallic and pass-
ing through a hook fastened on the top of
the wing. The thread is attached to the
ailerons, held back with a very thin rubber
strand.

“When the plane inclines, the pendulum
stays vertical, drawing the thread that lifts
up the aileron. By this fact the plane re-
turns to stability. While one aileron is
raised up, the other is drawn down by the
rubber strand.”

Apparently this system will operate suc-
cessfully, at least it will theoretically.
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However, we will tell you secretly that
there is a “jinx” in this method of opera-
tion. We are going to let you figure it out.
Can anyone tell us what it is? As a hint
we will say that it is necessary to analyze
the complete flight of an airplane, consid-
ering various maneuvers that it might make
in order to determine it.

Edward Hathaway offers a suggestion
which will improve the looks of your
models. He says:

A Plastic Filler

“Here is an idea which may help some
builders who make digs inadvertently in
their balsa wood. Apply a pasty form of
one-half balsa sawdust and one-half cement
to the dig after the filler has been thor-
oughly mixed. Allow the filler to dry for
two hours, then sandpaper it down until
the surface is smooth.”

We would like to ask Mr. Hathaway
whether or not this method will not leave
a hollow or indentation after the cement
has thoroughly dried? Why not use plastic
wood? The extra weight of the plastic
wood required for small digs would be
negligent.

Next Mr. John Mackenzie presents a
question and remarks concerning it which
have been in the minds of many model
builders. lie says:

Why Not "Speed Models?”

“Why not have a speed event in our next

Figure No. 3.

Figure No. 2.

National contest?

“In reading your magazine | have gained
the impression that you do not have much
regard for the speed model airplane. |
cannot blame you for such an attitude, if
you really do feel that way, because one
ordinarily sees very poor (lights delivered
by this type of ship. However, should not
the very fact that the speed model is poorly
developed call forth the best we have in us
to raise it to a higher level? Here is a
field of endeavor wide open to the ambit-
ious model designer.

“The problems of speed model design call
for real thinking and the application of
aerodynamic principles to a greater extent
than the design of endurance ships. The
theory that seems to prevail today will
have to be changed or rather, further de-
veloped. As it stands now it is; high wing
loading gives high speed. You can’t make
a speed dliij» by merely adding weight
however; the basic principle of all high
speed airplanes, real ships or models, is
high wing loading plus low power load-
ing. The latter point is as important as
the former. Streamlining, careful selection
of airfoils, propeller design and application
of motor power all play an important part
in the makeup of this type of model. Well
designed speed models are few and far be-
tween but when you have one you have
something that is really worthy of the
name ‘airplane.’

“The only way the speed model will
ever really be developed is by the National
Aeronautic Association getting behind it by
sponsoring a contest. Our big National
meet has events for every type of endur-
ance ship but nary a one for the forsaken
speed model. | am sure that such a con-
test would arouse a great deal of interest
and bring out some keen competition.

“Furthermore, | believe there would be
developed models surpassing in efficiency’
anything ever before built. Perhaps | am
wrong in asking for such a contest but
why not find out what the other fellows
think?"

We feel Mr. Mackenzie is absolutely
right in his contention that the building of
speed models will contribute much knowl-
edge and pleasure to the builders. How-
ever, the chief drawback to speed model

contests has been the lack of an accurate
method of determining the speed. One must
realize that if speed contests are to be held
on two different day’s, they are bound to
encounter varying wind velocities. It is
hardly fair to consider the speed of a model
which has flown in a thirty mile wind, with
or against it, with a model flown on a day
when there is no wind at all. Even though
the model’s flight is cross wind, there will
be a radical di(Terence in the speed regis-
tered with any given model.

It is alway’s desirous that speed records
be established under conditions which are
similar in all cases. This is obviously
necessary’ in order that these records have
any meaning at all. Of course, this is
assuming that speed contests are held out-
doors. It is perfectly’ possible to hold
speed contests indoors—provided that com-
munities are fortunate enough to have
armories or similar places with large floor
space and that the model builders arc per-
suasive enough to gain the use of such a
place.

Another difficulty presents itself in the
fact that due to the high speeds of models
they invariably crash against some enclos-
ing wall before they come to rest at the
end of the flight. In order to prevent this,
it is now necessary to establish the length
of the speed course at such a ridiculously
short length that accurate timing is dif-
ficult and the aerodynamic efficiency of the
model itself does not usually’ act to true
advantage. It is merely’ the case of how
much rubber can be put on a machine. In
order to derive the efficiency from true
aerodynamic design, we feel it is necessary

(Continued on page 47)



NATIONAL
J UN

ion

AE ItONA

MEM B EItSIIIP

1JTIC ASSOCIATION

NEWS

Prepared by ISational Aeronautic Association, Washington, D. C.

>0 1935 National Championship
ST Meet

ST. LOUIS, MISSOURI, will he the lo-
cation of the 1935 National Championship
Model Airplane Meet. The dates will he
June 27-29. The N.A.A. junior chapter of
St. Louis, the Boys’ Aviation Club, spon-
sored by Stix, Baer & Fuller Company, has
accepted the responsibility for this most
important event on the model airplane cal-
endar.

This meet is to be under the personal di-
rection of Mr. Claude E. Carmichael, the
club’s director. Mr. Carmichael reports that
all air-minded organizations in St. Louis
join in welcoming the meet to that city.
A great deal has been contributed to avia-
tion by St. Louis and it is certain that the
1935 National Championship Model Plane
Meet will measure up to the very highest
standards of such an event.

The International Contest for the Rear
Admiral William A. Moffett Memorial
Trophy will be a part of this meet. Entries
from Great Britain and Canada have al-
ready been assured. Efforts arc being made
to bring entries from France, Australia,
Italy, and other countries. Only six mem-
bers are permitted to represent one coun-
try in the Moffett Contest.

Stix, Baer & Fuller Company are to be
congratulated on their decision to hold the
1935 meet. Full particulars will be avail-
able in following issues of this section.
Please do not write to the sponsors or to
the Association to ask for further informa-
tion as that will be published as soon as it
is ready.

The Meet will be made up of the same
typical events as at the 1934 Meet held in
Akron. Ohio. Provisions are scheduled for
all age classes and the facilities in St. Louis
together with the strong sponsorship insure
one of the best National Meets ever to be
held.

Wakefield International Com-
petition

THE WAKEFIELD Competition for the
Lord Wakefield Cup is scheduled to he held
in England some time in the early summer
of 1935, probably in June. It is hoped that
complete details will be available for pub-
lication in the next issue. The United
States has been invited to send over a team
of six members, just as in former years.
This competition is to be conducted by
the Society of Model Aeronautical Engi-
neers, the British sports governing body for
model aeronautics, operating under license
of the Federation Aeronautique Internation-
ale in the same manner as the N.A.A. does
in the United States. It will be recalled that
in the 1934 Wakefield Competition. Frank
Zaic of New York City, placed third, the
highest position attained by any American

contestant. On the showing made by Zaic
then, he is the first American who will be
invited to compete this year.

J Chapter News

LYNDHURST, NEW JERSEY, is to
have a new junior charter from the N.A.A.
and the club in that city is called Lyndhurst
High School Aviation Corps. The mem-
bership numbers almost fifty. Francis J.
Tlusli is club president and lives at 755
Sixth Street, Lyndhurst.

The club has scheduled an aviation ex-
hibit in the High School for February 22

Richard du Pont with his glider in which

he established his world record distance

soaring flight. Du Pont is an N.AA.
licensed pilot.

and 23. This exhibit is open to anyone
who wishes to submit anything pertaining
to aviation. It will also include a display
of motors, engine starters, parts of planes,
etc. This should be well worth attending
and deserves full cooperation of all N.A.A.
junior members.

Another event that is being planned by
the club is an outdoor meet to be held at
Teterboro Airport April 27. Gasoline-
powered models are to be permitted. Write
to the club president, whose address ap-
pears above, for complete details.
CHARTERED Junior N.A.A. Clubs that
were represented at the Eastern States
Meet, conducted by Universal Model Air-
plane News in New York City on Dec.
28, include Springfield Model Airplane
Club, Jordan Marsh-Boston Traveler Jun-
ior Aviation League, Bamberger Aero Club
of Newark, N.J., and Philadelphia Model
Aeroplane Association. The story of the
meet appears elsewhere in these columns
so it will not be repeated.

Technical Discussion

THE following article on propellers is the
promised discussion by Mr. Ernest A
Walcn of Springfield, Mass. He is a mem-

ber of the N.A.A. Model Plane Committee

as well as the adviser of the Springfield

Model Airplane Club. Mr. Walen has

conducted some extensive propeller tests

in a very careful manner and passes on his

findings to all model airplane enthusiasts.
Mr. Walen's discussion follows:

Indoor Propellers

All model builders are familiar with the
word “slip” as used in referring to pro-
peller efficiency. Slip means the difference
between the distance actually traveled by a
propeller in use and the distance it ought
theoretically to cover.

Most of us have always felt that pro-
pellers were less than 100 percent efficient,
but now by actual test props can be made
that will work up to 110 percent efficiency,
or better. This sounds as if we could get
something for nothing, which is rather
against the general rules of model building
as well as other walks of life. There is,
however, a definite prop design which will
give these results. But before the data, a
brief description of the test apparatus.

The testing device has been named a Dy-
namic Thrustometer. A light counterbal-
anced arm is mounted on a vertical shaft.
The horizontal circle described by this arm
is 329.08 inches in circumference. A wire
hanger at the end of the arm holds motor
sticks of various lengths. Special attention
to the design and lubrication of the bear-
ings reduces friction to a minimum. Props
are mounted and rubber wound up before
inserting in the wire hanger at the end of
the arm. Two stop watches are used, one
for total time and the other for single rev-
olutions. In a majority of the tests the arm
made 100 revolutions, traveling 32,908
inches. The simplicity of this machine in
no way detracts from its accuracy and
effectiveness. Free flight comparison tests
show that flying conditions are closely ap-
proximated.

Sixtv-one props were used and so far 173
tests have been made. Props arc from 12 to
20 inches in diameter, most of the tests be-
ing run with 14-, 15, and 16-inch props.
Average temperature of the room used,
76°F; air. still and dry: nearly all experi-
menting done at night.

Moderately tapered blades, with their
widest part 25 to 30 percent in from the
tip, proved the best shape. Sharply pointed
blades, with the center cut-out extending
half way or more, were not at all efficient.

Two design features showed their effec-
tiveness very definitely: (1), the amount
of camber in the blade; and (2), the cut-
back from the front. It will be remem-
bered that in an article appearing in Uni-
versal Model Airplane News S0me
months ago, by Carl Goldberg, he told of
the type of propeller used by Wilbur Tyler
and John Bartol of Boston, in the 1933 Na-
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tionals, where the front edge was cut back
in a wide, shallow V with the deepest part
at the hub, to reduce altitude. At that
time % of an inch at the hub was
recommended as a cut-back. In the tests
which are being described various amounts
of cut-back were tried, from 3§ of an inch
to cutting all the way back from the front,
as we calf it. It was found that % inch
cut-back on the average 14., 15- or 16-
inch biade was about the ideal amount, and
it was with propeliers cut back this much
that the plus slip showed,

To be most effective this cut-back should
begin about 45 percent of the blade length
from the hub. It should be put in when
the blades arc shaped and form 2 rather
wide, shalfow V, having a depth of %4 of
an inch at the huh. :

For greatest effectiveness this amount of
cut-back should be combined with a deep
camber, By a deep camber, 1§ of an inch,
or slightly more in wide-bladed props, is
recommended. This 4 of am inch depth
should be determined by 2 small depth
gauge and not the eye. And this depth
should not be simply at the tip but shouid
run in through the widest part of the biade,
meaning that you actually give the tip more
than 14 of an inch camber. Then, of course,
it gradua'ly tapers back toward the hub,
The importance of this deecp camber in
conjunction with the cut-back cannot be
over emphasized. Not only does it
strengthen the propelier matcrially but it
also contributes greatly toward efficiency.

To prove the effectiveness of the camber.

and cut-back beyond question several pairs

of propeliers were carved the same di-

ameter and blade angle, One was done in
the conventional way, having approximately
1116 of an inch camber and little or no cut-
back. The others were given the Y-inch
cut-back plus the deep camber. In every
instance the deep camber, cut-back blade
showed between 10 and 12 percent greater
efficiency than the more conventional type.

Now what reslly happens to make these
propetiers efficient is that under the full
power of the rubber the blade fzns out
slightly, increasing the pitch at the start
when the power is greatest to care for it.
This means slower revolutions and Jess fia-
bility of wash out on light wings. Then
as the power falls off, the blade gradually
‘springs back to its normal pitch, enabling
the lowered power to stiff keep the model
flying.

In sanding down a prop of the design

just described it proves desirable to leave

cent, or 717180 of 1 percent.

the leading edge slightly heavier than is
usually donme. It is also advisable not to
thin the trailing edge down to paper thin-
ness, as it is very apt to warp or crinkie.
The best fanning results are ohtained when
the leading edge bends back slightly all
along rather than having the whole pro-
peller tip bend and allow considerable spilt
there, .

Anocther point in propeller design which
was emphasized was the amount of blade
angle, It seems that blade angle for the
best in efficiency should be somewhat less
than has been used in the past, When the
blade angle goes above 30 degrees, effi-
ciency falls off rapidly. TFor instance, a
i4-inch propelfer having a blade angle of
2844 degrees showed a slip of only 0.7} per-
A simiay
propeller having a biade angle of 3134 de-
grees showed a ship of 7.03 percent, and
another similar blade having a blade angle
of 34 degrees showed a slip of 11.53 per-
cent. It was rather surprising that such
small increases in the blade angle should
show such a marked falling off in effi-
ciency. Should blade angles of 35 to 40
degrees be used, the slip runs up to 25 per-
cent or more. Increase in blade angle does
not affect large diameter props as much
as the smaller sizes.

A speed of between 43 and 46 inches per
second seems to be necegsary to maintain
the average duration tractor in flight. Nat-
urally the initial speed when the model is
launiched is considerably greater than this
and accounts for the climb. It was inter-

esting to sce how the power of our rubber

motors falls off as they run down. For
instance, an 18-inch toop of 3/32 brown rub-
ber was wound 2,000 terns, using a 15-inch
prop with a blade angle of 3114 degrees,
or a pitch of 2814 inches., The initial speed
was 6285 inches per second, Alter 1 min-
ute the propeller was moving 48.89 inches
per second : at the end of 2 minutes, 43.14;
and at the end of 5 minutes, 36 inches per
second, At 10 minutes the speed had
dropped to 30.99 inches per second.

The effect of long loops of rubber was
also tried. The speeds just given were
with an 18-inch loop of 3/32 on a 16-inch
motor stick. Using fhe same propeller and
motor stick, but a Z0-inch jcop of 3/32
wound 2,000 turns, the initial speed was 55
inches per second. At 1 minute it had
dropped to 46.08; at 2 minutes to 41.3; and
at 5 minumtes to 34.92; at H minutes to
30.01. It was of further interest to note
that on practically afl tests the power held
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very steady from the fourth through the
sixth minute,

Several microfilm props were tested and
showed up very well, indeed; in fact more
consistently than the ail-balsa blade. It
should also be added that these microfilm
props which were tested were single sur-
faced only. Several ways of making micro-
film props have been brought forward. The
most practical from the standpoint of these
tests has been to carve the propeller in the
regular way except to leave the hiade flat
on hoth sides, reduce the thickness to ahout
3/64 of an inch, then shape the biade, put
in the ¥M+inch cut-back, cut out the center;
in fact, in every way prepare the propelier
in the regolar way. Then mark and cut
out the centers of both blades, leaving 2
rim of about 3/32 in width., Carefully sand
this rim smooth and balance the propeller.
Then put in the ribs, spacing them about
34 of an inch to an inch apart. Once more
balance the biade and then cover with
microfilm. This method of making micro-
film propellers is quick and easy, as youn do
no sanding for the camber. Severa} of the
microfilm props tested showed a plus slip;
in other words, over 100 percent efficiency.
None of them showed over 5 percent slip.
‘The blade angles used were under 30 de-
grees.

Both black and brown rubber was used
in these tests. It will take at least twice
the present number of tests to form any
very definite conclusion as to the virtues of
these two grades of motive power for in-
door models. The brown rubber seems to
stand repeated windings better than the
black; that is, to mainfain its power with
less loss. This is not conclusive,

For the making of these tests, three
Thrustometers were built and a fourth has
just heen completed which it is hoped will
prove even better than the first three.

It is regretted that the tests have not
reached the point where it will be possible
to develop tables and chdrts. It is ex-
pected to run these off during the winter
months as rapidly as the time can be spared
for the work, :

.é Flight Record Certificates -

RECORD certificates for all those who es-
tablished new records during the latter half
of 1934 are in process of preparation,
These certificates are beautifully engraved
and sealed with the National Aeronautic
Association: gold seal imprint.

‘The racing pilot or the altitude balloonist
who establishes 2 new record receives the
identical certificate for his efforts as. the
fiyer of a model plane doés for doing some-~
thing better than # has been done before.

It is a distinct honor to hold one or more
of these certificates frem the NLAA. QOb-
viously it is something that everyone has
the chance of possessing, but not everyone
can qualify. The Association’s policy 15 to
issue certificates twice yearly, this heing
the second issue of record certificates in

the past year,
Records

Inasmuch 2s no new records have been
approved by the contest committee of the
N.A.A. since Nov. 20, 1934, all official
mode} airplane records stand as published
in this section of the February iSsue.
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MOST COMPLETE KITS ON
THE MARKET TODAY!

Madison kits have the call

DeWOITINE D-33

A perfect modef of a famous
French bomber. Wingsprcnd 20".
SCc postpaid.
15* flying scalo model of a famous fight-
ing ship. 50c postpaid.

JUNKERS D-I

15" model, an outstanding type of German commercial oil
metal plane. 50c postpaid.

WACO TAPER WING 220

15" cabin type plane. Made for ori-

WEDELL
WILLIAMS

15" model of tho racing piano
that made new records at the air «
races. 50c postpaid.

MADISON UMBRELLA TYPE

New successful umbrella type plane. Wing circumference,
28 in. 50c postpa'd.

VOUGIIT CORSAIR 03U-4

15" model of the shipboard type Navy planes used on
®ANTIAI carriers. 50c postpaid.

BOEING P 12 B

15 model of one of the fastest army pursuit planes.
Complete 50c postpaid.

HELL DIVER

15" flying model of famous plane. Easy to build.
and shockproof. 50c postgaiilL

MADISO

i Ask for Madison Kits and Supplies.

Sturdy

S

No question about it!

today,—whether you buy them direct or at your deal-
If you have not as yet had the thrill of building
and flying a Madison model, there is a great, treat in
Take our word for .
rove it to yourself. Send your order today.

er.

store for
models!

ou.

hey’re great
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------You Can Depend O n --------

MOD

EACH
POST
PAID

REMIT CASH OR MONEY ORDER
Canada: add 15c postage each Kkit.

Just See What Each Kit Contains:

1—Finished Hand-Carved Hard Wood Propeller

Each new Madison Kit contains

— 2* Aluminum Drag King where required am 5Y*-inch Pauloivnia Wood
2— Front and Rear Hooks—finished Propeller. Each propeller is ac-
2—1" Hard Wood wheels—finished curately made and beautifully
2—Sheets of colored Japanese tissue ) finished by hand, guaranteed
1—Bottle of Alco Cement Ribs and Bulkheads printed  true and evenly balanced—an

on Balsa Wood

1—Strand of 3/16" Rubber

1—Piece of Celluloid

1—Full size plan

1—1 foot length .02S wire

All necessary wood for Stringers and Landing Gear

MADISON LEADS

Highest Quality

18* Strips G for If desired at above prices PROP BLOCKS
1/16x1/10 20 for .05 %x% but for half quantby. %x-TIX5 - 5 for .05
IGXVX . 05 %x% 40*  Lengths %X%XG .. 4 for .05
1/1(ix*4 05 ~xl % X% . 05  %xIx7 3 for .00

. . 05  1x1 %X % YoxIx 3 for .07
% x3/16 8 .05 3/10x3 % X1%xS .. 3 for .08
. 0 .05 1/32x2 2 Tor .03*4 3/18XU/I?>LA % xI*-wxIO % ;or .09
% XY for .05 I Q1% *ix|* or .11
Ao ¢ for 1o 28r & 1axse sxlonis! . 2 for 11
3/16xU .. 6 for .11 2 fur .08 1x0x30 Tkx1% x 11 2 for .12
4 Xli o for .12 *ix2 2 for .10 2x3x30 aix1*vx12 2 for .13
%X % 6 for .13 . 2 for .18 2x6x36 % BB+ 4x12 2 for .15
% X % . 6 for .14 30* lengths may be had 2x5x40 85 % xI1%xI4 2 for .17
COLORED DOPE Pint .. 1.00 N.A.C.A. COWLINGS 3/16x36*
Pigmented aircraft dope WOOD WHEELS No dummy motor needed  *4x30*
Red. Blue. Black. Yellow, 1* «Ham. hardwood wun- with this cowling. BAMBOO
Orange, Olivo Drab, Sil- breakable. i 5c 1%* 19 Tonkin straight- i
4 ght-grained,
ver, Star color. IN %jﬂ' ~2, " no-knot bamboo.
2 0z. can_____ e 15 IT. S. Array ami Navy. H 1/10x14x11
4 Stars and 3 Stripes 3* dlamllo Per doz
...... 90 (rod. while and blue). 1* CELLULOID COMB 1/16x1/10x9 doz
S o Lo .
ALUMINUM shoot 3c; 1%". 4c; 2*. 5c; DRAG RING AND 1/10 Round x30
DRAG RINGS 2%*. Or. DUMMY MOTOR
Used on real ships for CELLULOID WHEELS 1%*" dia. 25c: 3*. 45c. 015 RZLSJBf?ER 08
cutting down wind resis- '1' dinrn. . pair .00 CLEAR DOPE 3732 Sﬂ" 25 fi. 10
tance. A beautiful addi- 1 . «Ham. .. Nitrate dope thinned % fl ‘325 B 12
tion to any radial motored 1-% (Lfn“l' down for model airplane 3716 aM 25§ 15
model. é;ﬁ’ g;ﬁrmn : use. a t-
. . . .
! diam. Bushinas 4 for .02 i lt))Zz'. E:nn %g 2 oz. caﬁSETONE
2% diam. DUMM Y RED!AL Pint 4 0z. can..
2*4" (lnm... Celluloid. 9 cylinders, 3* EXTRA THIN TISSUE Pint
diam. y ' Lightest covering ma- ALUM. TUBING
12* SHEET ALUMINUM ggach .. terial known. Forcovering 1/10 outside dia. ft..,..07
.005 per it. 12 196* di endurance models. *6 outside dia. ft07
010 per ft. 2% diam Sheet 20x15 ... 05 3/10 outside dia. it11
003 per ft. X DOZuioiieieies 50 *4 outside dia. ft13
THRUST BEARINGS COVERING MATERIAL g%'—OBRIED GJAP TASSUE NEWEST TYPE GUNS
Strong and light. large Pure sheet aluminum ed. Blue. Green. Orange. Rotary Barrel
-82 0003 Inch thick, only Brown, Yellow and Black. - 80.y|%-- 12¢:
Per doz....coo. 20 1/10 thickness of writing Sheet, .05; DOZ..n 50 T %i*. 15¢ !
. paper Lidit: strong: Wood veneer paper :
Per . 3%" wide. 5 for...... .05 Sheet 20x30 e 15 MUSIC WIRE
COLORLESS CEMENT ALUM. 3-BLADE PROP Sheet 20x24 .....3 for .08 = strong, light ami stiff.
Strongest, lightest ami Karli blade 1*4* long .15 27 sizes: .011, .020. .028,
fastest drying JAPANESE TISSUE . DOWELS -034.
1 oz. tube 13 Strong, light tissue. _ Straight-grained genu- 4 ft. packages.
2 0z. can.— A7 20X21 .— e, 3 for .08 ine birch dowels lengths .
4 o0z. can 32 Doz 27  *6x18* .6 for .05 Annid. Wire, 5 ft.
T—ff-\r
Head Before Ordering Supplies
I. Orders under 25c not accepted. 2. Add 15c for
packing ami postage on orders up to $1.50; on or-
ders for $1.51 and over add 10% for packing and
postage. 3. Add 10c extra to above charges on
Balsa plank orders less than $1.50 west of the
F R E E | Mississippi and Canada. 4. Stamps. Canadian
. or Foreign coin not accepted. 5. Remit by check,
with each supply order of S1.00 postal or express money order. Make payment to

or more complete kit to build a

with MOORING MAST. Send your

replica of
Famousp Dirigible
LOS ANGELES

order NOW!

MODEL AIRPLANES,
134 LIVINGSTON ST.f BROOKLYN, N. Y.
On Sale at Lending Department Stores Everywhere. p p p - - 1

Inc,

BALSA

assurance of efficiency in flying

models—of beauty and realism
in solid and exhibition models.
This feature is exclusive with
our Kkits.

IN HIGH QUALITY
MODEL SUPPLIES

Lightest nnd best had. Clear straight-
grained stock, cut to convenient sizes.

MADISON MODEL AIRPLANES.

Inc.
5c for insurance against breakage in transit.

6. Add

Canadian Charges— Add 25e for packing and post-
age on orders up to $1.50. On orders of S1.50 and
over add 15% packing and postage. Postage
stamps. Canadian or Foreign Coin not accepted as
payment.

Dealers Clubs: Writefor Special Price Lists
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Air Ways Here and There
(Continued from page 13)

from Philadelphia; Mr. Otto
F. Condcrmann and William
Winters, both contributors to
Universal Model Airplane
News; Captain Claude M.
DeVitalis, former war ace;
Mr. James W. Aldrcd of the
staff of Universal Model
Airplaene News; Mr. David Cooper,
writer of the articles, “How The Aero-
plane Was Created,” published in Univer-
sal Model Airplane News; Mr. Avrum
Zicr of “Flying Accs”; Mr. William
Bouldin, 3rd, a member of the “Early
Birds,” who was active in flying before
1914; Mr. Aaron D. England, Director of
the Westchester County, New York, Model
Airplane Clubs; Mr. Harry S. Pack, Jr.
and Mr. John Siegel, heads of the Model
Aircraft  Engineering Company. Mr.
Charles H. Grant directed the contest.

We wish to extend our sincere appre-
ciation to these gentlemen and others who
assisted in the successful operation of the
contest. The success of any contest de-
pends largely upon how leaders handle
their groups. These men we feel are out-
standing in their attitude of promoting
model airplane activities for the education
of young men; in most cases at their own
inconvenience and expense.

One of the biggest factors which helped
to make this a success was the generosity
of the donors of the prizes. We wish these
concerns and personalities to know that
both Universal Model Airplane News
and the contestants appreciate their coop-
eration in every sense. They are one of
the important links in the chain of factors
which make these contests possible. Fol-
lowing. are the concerns and personalities
who have been generous enough to donate
trophies and prizes: The W hitfield
Paper Company 0f New York, trophy for
the R.O.W. event; Megow’s Model Air-
plane Shop of Philadelphia, trophy for
first place Fuselage event; Edward R.
Mitton, Vice-president of the Jordan
Marsh Company, trophy for high-point
winner; Universal Model Airplane
News trophy for first place Hand-
Launched Duration: L. Bamberger and
Company, Newark, N.J.,, second place
trophy. Hand-Launched Duration; Berk-
eley Model Supplies of Brooklyn, second
place trophy for high-point winner and
four beautifully produced Kits; Scientific
Model Airplane Company 0f Newark, six
line kits. Nine medals were donated by
Universal Model Airplane News. The
National Aeronautic Association 00-
nated three trophies to the winners in the
Open Event through the courtesy of Mr.
E. A. Walcn of Springfield, Mass. Fol-
lowing is a tabic of results of the Contest:

High-Point Winners

1. Hyman Oslick, 1200 points.
2. Kenneth Ackerman. <l points plus.
3. Mayhew Webster, 600 points.

Hand-Launched Duration

Mayhew Webster 12 min., 2 sec.

Piet. No. 16. Some of the scale models built for the "Legion'
contest held at the Y.M.C.A., Wheeling, West Virginia

Joe Kovel 1 min., 19 3/5 sec.
Jim Throckmorton 10 min., 58 see.
Isador Mannikin 10 min., 48 sec.
Mathew Kama 10 min., 40 sec.

10 min., 37 4/5 see.
10 min.. 5 2/5 sec.

Kenneth Ackerman
Henry Struck
Open Class

9 min.. 35 see.
8 min., 31 sec.

Jesse Bieberman
Louis Gararni

E. A. Walcn 7 min., 41 sec.
Fuselage Duration

Flyman Oslick 1 min, 4 sec.

John Haw 7 min., 55 see.

Herbert Greenberg 6 min., 47 sec.

Hewitt Phillips 7 min., 15 1/5 sec.

6 min., 26 sec.
6 min., 27 3/5 sec.

Kenneth Ackerman
John Ginnetti

Open Class

6 min., 10 sec.
3 min.,, 24 1/5 see.
2 min., 30 sec.

William Latour
E. A. Walcn
Jesse Bieberman

R.O.W. Duration

Hyman Oslick 10 min., 59 sec.
Bruno Marchi 8 min., 8 sec.
Stanley Jonik 8 min., 7 sec.

Kenneth Ackerman 7 min,, 22 1/5 .sec.
George Waite 7 min,, 9 1/5 sec.
Robert Jacobson 6 min., 23 sec.

There were no Open Event entries.

The finest picture tliis month must he
credited to Irwin GL Ohlsson of 1439/4
Bellevue Avenue, Los Angeles, Cal. It is
picture No. 5, showing Ohlsson with his
8-foot gas job. As can he seen from the
picture, the workmanship is remarkable
and flights of over 134 hours have proven
the quality of his ship. Mr. Ohlsson is
the foremost gas-model builder on the
West Coast. Unquestionably his ship will
produce some interesting results in the
coming 1935 National Competition to be
held at St. Louis, Mo.

Picture No. 6 shows Mr. W. Effinger's
exact scale gasoline model Buhl “Bullpup.”
Mr. Effinger lives at 53 Berkeley Place,
Brooklyn, N.Y. The model is complete in
all details and has a span of six feet, two
inches.  This model has placed in the
Bamberger and Kresge Gas Model Con-
tests. It is a remarkable little ship and
flies very well. Mr. Effinger is head of the
Berkeley Model Supplies.

One of the most unique devices that has
ever been developed in model aviation
must he credited to Mr. Robert Bccker of
919 Olive Way, Seattle, Wash. Mr.
Becker has developed a means of control
of a model plane while it is in flight. His
plane is shown in picture No. 7. The con-

UNIVERSAL MODEL AIRPLANE NEWS

trol is accomplished by having
a slow flying model and elon-
gating the control stick and
rudder bar sticks placed on the
top of the fuselage cowl at the
rear of the cockpit. By means
of these elongated controls, he
is able to follow the model and
govern its flight by moving the
control sticks. This at first
might seem to he impossible.
However, we will quote what
Mr. Becker has to say:

“When | was building the first model |
hardly believed it would he possible to do
any more than influence the general course
of the model. | scarcely dared to hope it
would be possible to pilot the model with
real accuracy. The results were beyond
my wildest expectations.

“The controls arc hooked up to all con-
trol surfaces as on a large plane. The
rudder and flippers have light tension
springs. These springs, having very light
tension, return the controls to normal when
they are released. The plane is usually
launched at about shoulder height. Being
lightly and carefully built, it flics at an
easy walking speed. With it in flight, it is
easy to pilot it with one hand. Naturally
it takes some practice, and of course, one
must learn to pilot a model the same as a
large plane. It is best to fly the smaller
ships indoors.

“l have had so much greater pleasure
and so many more experiences with this
type of model, that ordinary models seem
tame. It is possible to make accurate spot
landings, stunts, etc., with real case. It is
certainly very instructive.

“1 will be very happy if my contribution
to model flying will give others the pleas-
ures and thrills it has given me.”

We hope that Mr. Bcceker will send in a
clearer picture of his model, showing
greater detail.

Picture No. 8 shows a gas job built by
Harold Mitchel of 6 Baldwin Terrace.
Everett, Mass. It weighs 3 pounds, 13
ounces. When flown, it was found to have
an approximate rate of climb of 1200 feet
per minute. This was determined by the
use of a little trigonometry, Mr. Mitchel
says. It is of all-balsa construction, cov-
ered with paper and powered with a
llurleman Aristocrat.

Picture No. 9 shows a scale Douglas
Transport built by Arnold Smith of 2887
Beechwood Blvd., Pittsburgh, Pa. This
model was entered in the recent T.W.A.
Scale Model Contest and won tenth place.
This is excellent, considering that there
were 2500 contestants competing for
prizes. All details have been carried out.

MODEL NEWS FROM OTHER
COUNTRIES

Germany

An unusual pastime has taken root
among older people in Germany. It is air-
plane kite flying. One of the large air-
plane kites is shown in picture No. 10, with
its builder holding it down to “Mother
Earth.” This is not merely a “stunt.” These
kites rise aloft for several thousand feet,
as other pictures which we have seen, in-
dicate. They also carry aloft a man in

(Continued on page 45)
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Building the Famous Udet Flamingo
(Continued front page 15)

The proper lengths are shown in detail on
the plan. Bevel the ends to fit flush with
fuselage and wing. Pins are used to hold
in place while drying.

Wings-Upper

The spars of 1/16" x I$" are pinned in
place with the narrow side down. The ribs
are cut from 1/16" sheetand pinned together.
Sand them even and trim ends. Cut notches
and remove pins. Cement ribs in desig-
nated positions. The leading edge of 3/32"
sg. is rounded on one side and cemented in
notches at front of ribs. Be careful that
edge is not wavy as seen from above. Trail-
ing edge is of 1/16" x shaped as shown
in plan. Tips are bent by heat from 1/16"
bamboo. Notch end of trailing edge to re-
ceive tips. Both trailing edge and tips are
held in place by pins while cement is dry-
ing. When dry, remove pins and crack
spars and edges at first rib on either side of
center. This is to obtain the proper dihedral.
Pin center section to bench at the first
rib on either side of center rib. Elevate by
placing 1" blocks under each tip (keep cen-
ter section flat on bench) and cement cracked
spars. A short piece of 3/32" square is
for the top outer sections, one for the sec-
tion in the center and one for the underside.
Dope a few ribs at a time, or if you wish,
dope only the edges and last two ribs and
apply paper. If the last method is used the
surface is doped, which, of course, causes
the paper to adhere to the ribs. In either
case, trim all loose edges and dope down
frayed ends.

Wings-Lower

The lower wings are built the same way
as the tipper but in two sections, each of
which is cemented to fuselage when com-
pleted and covered. Care should be taken
that the first rib is tilted to permit the cor-
rect amount of dihedral. It is now advisable
to pin the upper wing to the center section
struts and to line it up with care. When
everything is true, cement struts to wing.

| Struts

These interplane struts are cut from a
piece of %" X 1)4". Cut them to proper
profile and then streamline and sand. A
detailed drawing is provided for this pur-
pose. when completed, cement between
wings at ribs shown on plan.

Propeller and Motor

The prop is cut from an 8" x 1" x 1)4"
block. The block is first cut to the outline
shown. The top surface of each blade is
then cut, slanting the blade toward your
right side. It is slightly rounded as is the
upper surface of a low lift rib. The back
surface of the propeller is cut in the same
manner with the surface cambered slightly
inward. A cross section of the blade would
be similar to a wing rib. Drill a hole large
enough to receive the shaft, and placing a
pen through this hole, balance the propeller.
Whichever side descends should be cut a
little more. The prop is then sanded and re-

LEARN AVIATION

By building these beautiful Super-Detail Flying Planes . ..

designed by flying men

Another NEW _ Super-Detail
model . . . the ltalian liner REX.

Shaped bull and over 100 metal llttfties. 24
cast metal lifeboats; 24 cast stairways. 2 cast
anchors; 4 metal propellers; 0 cast lilts: 48
metal davits. The Hex comes In beautiful high
luster original colors of black, orange, white,
red anti green; anil the kit also contains turned
wood parts, printed wood, cement, wood tiller
sandpaper, etc. Full sized plans with rompleto
instructions and 7 photographs Illustrating the
All the bard

QA nil

different stages of construction.
work lias been done for you.
Kit complete, postpaid---------------

STINSON RELIANT

Wingspan 32 5/16", lenoth 217.»". weight 3'.a
or., exact 3»* scale. Adjustable speed arresters
built into the wings, the movable cabin doors,
the complete Interior with four seats ami rontrol
column, and all the other Super-Detail features.
Colored In bright contrasting yellow oo rn
and black. Kit complete, postpaid----- ,@A.0vV

CURTISS GOSHAWK
Wingspan 23%%*, length 16%*. weight 3% or.,
exact scale. Coated with the new IDEAL-
high lustre finish, with silver, yellow, red ami
bleclc coloring. Kit complete, post-

BOEING P-2GA

Wingspan 21/*". length 18" weioht 2(j or..
Exact %* scale. This flying model is an exact
replica of the famous lighter—one that Is Iden-
tical in all but sire with its noteworthy big
brother. Beautifully colored in olivo drab and
yellow. All Super-Detail parts In- £
eluded. Kit complete, postpaid--------

MARTIN BOMBER

Wingspan 35*. length 22'/2*. weight 4% or. Ex-
act scale. Retractable landing gear, rotating
gun turret, movable machine guns, special
streamline cowlings, two types of 3 hladcd pro-
pellers—ono for flying and ono for exhibition
witli removable motor stick» for flying; rudder
ami elevator balanced surfaces: new type freese
ailerons.

Kit complete, postpaid........

in exact scale.

“These IDEAL Super-Detail Planes

The Ideal Super-Detail Planes are true
quality planes unlike any other on the mar-
ket, and with entirely new and exclusive
features designed by practical flying men
and beautifully constructed to give you a
perfect flying job. You can rest assured
when you buy a Super-Detail plane that you
are getting the finest plane it is possible
to buy for the money.
For example you can operate controls from
the cockpit just as you do in the big planes.
There are the bright high lustre finish—
pulleys—control horns—control cables—
streamline drag rings—exact scale wood
wheels—everything an exact duplicate of
the big planes and exclusive with Ideal.
That is why you really learn the principles
of aviation when you build planes the Ideal
way; why they are exact reproductions
perfect in every detail; why the experi-
enced prize winning model builders prefer
Super-Detail Kkits.
Send the coupon today for any of the kits
Bictured. Everything necessary to build a
ig beautiful workmanlike flying job is in-
cluded. You only have to follow the com-
plete and simple instructions to obtain
extraordinary results.

ILLUSTRATED FOLDER fh?3?'

IDEAL folder showing thelatest model IDEAL Planes. It
contains valuable information on how you can make real
money by building: and selling these famous flying models.

DEALERS: You can make more money with
IDEAL products. Writo for details ol mere
than 100 model airplanes & ship models.

IDEAL AEROPLANE
& SUPPLY CO., INC.

20-21 West 19th Street, New York, N. Y.
Pacific Branch:
Model Boat & Aircraft Co.. I35C Fifth Ave., San Diego, Calif.
Canadian Branch:
Canadian Model Aircraft. 3007 St. Antoino Street, Montreal.

See your local dealer or eend the coupon

IDEAL AEROPLANE & SUPPLY CO.. INC.
20-21 W. 19th St.. New York City.

Please send the items | have checked. | am enclosing
$ (West of Denver 25c extra. All planes
Canadian Prices 40% higher to cover duty.

Martin Humber O $3.50 Curtis fioshawk [T 52.00
Boeing P-26A [1 $1-75 Rex O $6.00
Stinson Reliant Airliner O $2.50
Folder with information Q 3c

Please Print NamM e ... e e e
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RECORDS

36" Span Weight 1v2 Oz.
For the real thrill in models fly this re-
markable airplane. Broughton  flying a
Stratosphere at N.A.A. weight rule exceeds
record by four times with” a flight of 55
minutes. Using Bunch materials 100 (r
Broughton wins L.A. Junior Birdmen out-
door championship, Salisbury wins L. A.
indoor championship, Monroe wins L.A.
indoor junior championship.

Buy from the CHAMPIONSHIP
COMPANY

The “Complete in every respect” Strato-
sphere Kit Postpaid, Insured, $2.25

Catalog, 3c stamp
BUNCH MODEL AIRPLANE CO.

4#Models that really fly'*
2303 S. Hoover St., Los Angeles, Calif.

A company owned and operated by Licensed
Transport Pitots and Aeronautical h’nyincers.

BIG M ONEY Assembling

newjmeadkl-YAK
Hitf

me!

YAK Kit Uallly mumbled for

plr-nure or prefilf Can't »ink. Jor*
table. Smworthy . . . Ufht . . .
Pml.  [lifhM1 quality. Low cant.
Open» a new world of »port for you
both in «ailing, paddling. Rush in«
fur illustrated folder.” 56 I'».ldle
now siven with Ki-Yak—hurry!

Look for the April Issue of
UNIVERSAL MODEL

balanced. Bend the shaft and glue in place.
A J4" washer is fastened to the rear of the
hub. An (A" washer is placed loose on the
shaft to take up friction.

The nose plug is cut and sanded to shape
shown on detail drawing. Drill hole for
shaft and cement '/\" washer to front end
to act as bearing. Plug is placed on shaft
before hook is bent. Motive power is six
strands of #&’ flat rubber.

Flying

The model should be first tested in deep
grass with a few turns. If it noses up, the
tail should be slightly bent down along the
elevator line. If, for some reason, your
model should be an extreme case, a little
weight may be added to the nose. As this
is a flying scale model with the wings in
real plane position, a nosing down is not
probable. When balanced and fully wound
this little ship is stable and climbs rapidly
to about 20 feet, levels off and then com-
mences a long, gradual ascent in circles,
due to torque.

We have flown this model, winder-wound
and hand-launched, about a distance of 400
to 450 feet.

Required Materials

6 pieces %" sg. x 36" for longerons and
Cross pieces.

2 pieces 3/32" sg. x 36" for leading edges
and rudder spar.

4 pieces 1/16" x
bilizer spars.

1 piece y$” X Y\" x 36" landing gear, cen-
ter section struts and spreader bar.

1 piece 7/18" x 2 1/16" x 1'/-" (soft) nose
block.

1piece \yy X %" x 7" for | struts (inter-
plane).

x 36" wing and sta-

AIRPLANE NEWS

on all news stands February 5th.

New Vz* to the foot solid scale kits
Contents:
finished  wheels, cell, detaile

wire, plan,

brushes, etc.

S1.00 EACH POSTPAID

Hawk PGE Boeing F4B4
Ooring P2GA Niouport 17
Rotting PI2E Nieuport 28
Goshawk Spad 13

Hawker S. Fury Fokker DVII

Waco D Pursuit Boeing F4B3

LEWIS MODEL AIRCRAFT
2210X LOMBARD AVE.
BERWYN, ILLINOIS

All wood parts cut to shape, cast prop.,
sand-
paper, insig., wood filler, cement, fillet compound,
cowl finished, 4 bottles of lacquers, motor parts,

I
SATISFY

New Vx" to the foot solid scale kits
Contents: Wood parts cut to
shape, cast prop, rubber wheels,
detailed plan, wire, sandpaper, in-
sig., cell., cement, wood filler,
color lacquers, S.F. cowl, fillet
compound, etc.

Hawk PGE B/J P85
Seversky 3L Hawker S. Fury
Waeo D Pursuit Goshawk
Booing P2GA Vickers Jockey

Boeing F4B4 Consolidated P30
Pfalz Triplanu Douglas Y10-43

50c EA- OR 4 FOR $1.50 P. P-

UNIVERSAL MODEL AIRPLANE NEWS

1 piece 1/16" sg. x 36" for stringers.

1 piece 1/16" x 2" x 18" for wing rib and
fuselage formers.

1 piece 1/32" x 2" x 12" for stabilizer,
rudder ribs, and cockpits.

1 piece Vs" x ]4" sg. for T section.

1 piece Yi" X VI&* x 1" for nose plug.

1 block 8" X 1" X 1Y\" for prop.

1 foot .028 music wire for hooks and axes.

1 scrap celluloid for windshields.

'li ounce clear cement.

I'/i ounces clear dope.

2 pieces Jap. tissue, choose colors to suit.

1 pair \%" wheels, (black celluloid).

2 washers Y\" for prop hub and nose plug.

1 washer ]/$" for friction.

On The Frontiers of Aviation
(Co)iliimed from- page 25)
passengers in order to meet the increased
traffic on our air lines. From present
rumors there are indications that Boeing
is building such a plane, a double-decker.
The Paris Show this year exhibited
many new planes made public for the
first time. Unfortunately no American
planes were shown, but the Pratt &
Whitney Company had a booth where
they exhibited their new engine. There
were many pathetic looking designs of
aircraft in various parts of the show
building, and also one or two planes of

real interest.

The Bréguet Company had a fine trans-
port at the show which is said to do 241)
m.p.h. It is a low-wing twin-engined
12-passenger monoplane somewhat simi-
lar to our Douglas.

A marked improvement has been shown
in the new Farmans. Their new F.430 is
now on a par with our Curtiss Kingbirds
of 1928 heritage.

Dewoitine has developed a wonderful
low-wing fighter, but it has too much
wing to be able to keep up with our new-
est Boeing pursuit.

France exhibited several giant bombers
that had some very good qualities. They
had very sharp lines and were much
larger than anything in this country. As
usual, those foreign aeronautical engi-
neers slapped on some ugly and ineffi-
cient tail, etc., that marred the whole
design of what would have been a note-
worthy airplane. This year the French
bomber had the tendency to carry hoxlike
sun porches in various parts of the plane.
In other words, they carried spacious
glass-enclosed compartments for gunners
and bombardiers. Fortune help them if
they ever should come in contact with a
Northrop fighter! They looked like ex-
cellent places for the crew to bask in the
sun while going about their “egg-laying”
business.

The wonderful little Caudron Simoun
limousine was one of the outstanding
exhibits.

A Levasseur seaplane was present that
closely resembled a special Dornier de-
sign. Its tail was connected to the tail
of its two floats instead of the fuselage,
thus facilitating a short fuselage contain-
ing engine and pilot.

Potez had a transport almost an exact
duplicate of the English Airspeed Envoy.

Summing up, the French as a whole
seemed to have advanced considerably in
the past year which is rather contrary
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to rumors about the inferior quality of
French planes that have been circulating
about recently.

Czechoslovakia surprised visitors at the
show with a wonderful Avia fighter that
looked quite promising.

N few of the popular English planes
were displayed and also a metal mono-
coquc fuselage of a Bristol transport. Its
gigantic windshield looked like it might
stand up in a heavy fog.

Germany showed a tri-engined low-
wing Junkers on floats, the largest at the
show. The floats had two steps running
lengthwise as well as one running cross-
wise. The longitudinal steps were for
the purpose of lessening the shock when
the heavy plane hit the water.

Italy had their Macchi-Castoldi world
speed record holder on display, and Po-
land and Russia were other exhibitors.

The Fairchild concern's new cargo
transport will do over 160 m.p.h., which
is quite a performance for such a large
single-engined plane. The ship is a high-
wing monoplane with a 75-foot wing-
spread and it will be used for transport
work in the Army. A retractable landing
gear is employed.

Roscoe Turner’s new racer is now well
under construction. It was designed by
Professor Barlow.

Byron Armstrong, famous racing pilot,
has a new high-wing racer that he will
fly in next year’s National Air Races. A
Menasco is the power plant.

Blackburn of England is building a
new low-wing plane that without a doubt
will be one of the finest planes of its type
yet built. The side elevation of the fusel-
age is in the shape of a wing section.
The plane will carry 12 passengers and
will have a very fast speed. We will
have further news of it next month.

Russia is now in the process of build-
ing a 13-passenger glider! Well—it just
can’t be helped. Thirteen parachutes
would be a necessary asset on such a
ship.

Northrop is now busy building 110 new
attack planes for the U.S. Army. Vance
Breese, noted test pilot, put one of the
ships in a 16000 foot power-dive and
snapped it out at the end of the dive.
No part of the plane was weakened by
the strenuous dive.

Build a Solid-Wood Scale Model of
the General Aviation GA-38 and the
Latest Boeing Pursuit.

The models should be made from a
good grade of balsa wood that may be
obtained in any model airplane shop or
popular department store. Get dimen-
sions from plans for stock. The cost in
constructing the models is very low, and
the novice should have no trouble in con-
structing either model.

Only a few tools are needed; a sharp
chisel, razor blade, saw, paint brushes,
ruler and fine and coarse sandpaper are
essential. Dope and a tube of ambroid
arc also needed.

If you wish to square oft the plans,
connect up the corresponding dots on the
border of the plans with light straight
lines. Each square on the plans of the
transport will equal 2 feet, actual size.

Draw the outline of the side elevation
of the fuselage first. The tail units will

Bird Biplane—Highest lift of an%
sport plane. Defeated gyro in clim
from take-off. Can rise with 8 men
ON WINGS i 50c

2 kits iscut fur toe Postuyc

Lockheed Electra, Dellavilland
Comet (see last month’s cover
%ageg, Douglas Transport, Martin
omber—new 12" solid line....... 25¢C

2 kits sent for JOe Postage

/- i -
0
A)/

Nieuport—Famous French scout
ﬁ!ane. Very maneuverable, due to
igh aspect ratio Slong, narrow
wings). French ace, Jules Guyney-
mer, made his famous victories in
this type plane.......ccoovevccnenns 25¢

2 kite sent fur 10c Postage

MECOW'S

ARROW FLEET KITS
Make the kind of Models You Want

Why not buy these marvelous
kits—so complete in -every detail,
S0 accurate as to scale, so profes-
sional in every respect? The
three models pictured here are
only part of the line.

SEND FOR OUR

FREE CIRCULAR

ad the nane of your
nearest dealer

It shows the complete MEGOW
line of both airplane and ship
models.

You’ll delight in building these
authentic reproductions of the
world’s most famous planes and
ships. There’s no reason why you
shouldn’t build MEGOW models,
particularly when they cost no
more but give you so much more
for your money.

Write For Our Circular Today

Then Buy From Your Dcalor

MODEL AIRPLANE SHOP

S. W. Cor. Howard & Oxford Sts., Phila.

When Ordering Direct
Send Cash or Money Order
Add JOc For Postage On 2 Kits



Full Size View

of This “Blue Ribbon*' Thoroughbred

C-D HAWK P6-E

comes toyou in the new

QlevelanD gjgpt CatalOg

No modclbuildcr should be without it!

Q knu/c th world of detail and master nuthen-
oiiuW D tit-Uy of this handsome C-D imulel—tho
scores of minute points that make It a perfect double
in miniaturo of the famous prototype. The C-D Kit
to luilld tills Hawk is the last word In Kit value.
Nothin« loft to your imau'lmition nothin« else to buy.
You'll want it the minute you road its many exclusive
features—sec its actual size picture. Don't dulay.

N - .
AdHVINBA Pl PIPe IO 1y 4>
Flylntr scnlo authentic models and twenty-nine (20)
Ilyin« Dwarf authentic models. Also the complete
li of Cleveland quality parts and supplies. Don't
delay. You can't ail'ord to bo without It.

Send Sc for Your Copy AT ONCE!

CLEVELAND

MODEL & SUPPLY CO.f INC.
I86ENC West 57th St., Cleveland, Ohio, U.S.A.
Thr> On/V v,0(I(C! airplane company cn-
1 tJilLy joying a G-star international

reputation: 1) authentic design: 2) thorough

engineering; 3) originality; 1) unrivalled
quality: 5) integrity of values, and G)
minute-man service. All serious modelbuild-
ers consider C-D Kits ,{tho standard of com-
parison.*’ If its a C-D . . . it's O. K.!

Schools - Clubs - Dealers! ~ “fho'Tn'ni?
count Sheet, it's tho "hieur Deal” in tho model field.
iyew fediie nroaels MIMMNig oL(ea

of Duration Models— Just out |

SUBSCRIBE NOW1 Take advantage of
our liberal subscription offer on page
48. Positively fho last time that the
Spad and Niouport construction kits will
be offered free with a yearly subscrip-
tion. This is a marvelous value for you
receive 12 issues of U.M.A.N. worth
$2.40 and 2 kits worth 50c. Think of it,
a $2.90 value for the bargain price of
$1.65! Act nowl

be made separately. Saw around this
outline, leaving a slight margin. Cut
down to the outline with your chisel and
then draw the top elevation of fuselage
on stock. Cut around this in like manner.
Go over the four surfaces with coarse
sandpaper. Then begin to round out the
fuselage with your chisel as shown in
cross-sections. The wing fillets may be
puttied on later.

Next draw the outline of wing and
cut and then taper down as shown in
front view, using your chisel. Shape the
airfoil section in wing as shown. The
engine nacelles may be made separately
or as one piece with the wing, on the
General transport. Go over both the
fuselage and two wing sections with first
coarse and then fine sandpaper.

Make the tail units next. Cut around
the outline of these with your razor blade.
Then finish off the three pieces as shown
in cross-sections.

Shape out the prop or props and put
hole through center of hub for straight
pin which will act as shaft.

It is preferable to purchase the wheels.
The landing gear struts many be made
from balsa strips and a piece of a small
straight pin used as an axle. The land-
ing gear may he made retractable as
shown. Carve the tail wheel from some
scrap wood.

Begin the assembly next. Ambroid the
wing parts to fuselage as shown with
blocks under the wing tips to hold them
in place. Then join the tail units in
place, applying plenty of ambroid. Lay
the model on its back and connect the
landing gear and then put on the props.
Put wing fillets on with putty.

You are now ready to paint the model.
Several coats will be needed before a
fine smooth, finish is obtained. It is pref-
erable to use dope. The General Trans-
port should be painted silver and the
Boeing as specified on plans. After five
or six coats have been applied, the model
or models will then he completed.

CONSTRUCTION SETS

N-155 Monocoupe N-156 Douglas Observation

20-inch FLYING MODELS

NC-152 Fairchild 21
20" wing spreod

NC-151 Wedell-Wililams
17Vi" wing spread

20-inch FLYING MODELS

N-157 Curtiss Hawk N-159 Stinson Reliant

2 Sets for GOc Postpaid

N0153 Rellanca
20" wing spread

2 Suts for &g FoslPall

NO154 SE 5A
15" wing spread

PAUL K. GUILLOW, Wakefield, Mass.
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The Development of The Fokker

Fighters

(Continued front page 11)

was similar in design and construction to
that of the V.20. Longerons and cross
struts were of seamless circular steel tub-
ing, welded at the joints and cross-braced
by steel piano wires run through quadrants
at the corners of the welded joints and
tightened by a turnbuckle arrangement. The
diameter of these longeron tubes was 22
nuns, from the front of the body to the
splice at the rear. After this splice, the
diameter was reduced to 18 mms. All tub-
ing was of 24 gauge stock. Engine bear-
ers of heavy gauge steel tube were welded
to the fore end of the fuselage.

Beside the engine and radiator supports
found in the front of the body, the method
of attaching the lower wing calls for some
comment. In order to allow simplicity in
assembly, the lower wing was made in one
piece, and by removing two tubes on the
underside of the body, access to a recess in
the floor of the fuselage was gained, in
which to set the wing. This cut-out was
closed by bolting into place these tube
supports and replacing the cover plate.

The entire front end was cowled in alu-
minum on all four sides. The cowl was
extended on the top to the cockpit, and
underneath to a point beyond the rear spar.
From the center of the cockpit to the fin,
the top of the body was covered with a
three-ply shell which did not quite reach
to the longerons. Wood strip formers held
the shell in position and fabric placed over
the top held it down tight.

Tail surfaces of the D.VII were of
somewhat different design than those em-
ployed on previous Fokker models. The
vertical fin was triangular in shape and
the rudder rounded and balanced. The hori-
zontal stabilizer was also triangular in
shape, with a divided elevator, balanced
and of one-piece construction. The fin of
the D.VII was set with its leading point
about two inches to the port side of the
airplane to counteract propeller torque and
to keep the machine from turning to the
left in flight.

Construction of the tail assembly was
entirely of steel tubing, including the trail-
ing edge of the elevator. The cross-section
of the tail assemblies suggested a symmet-
rical camber. The stabilizer was set at an
angle of incidence of 3 degrees positive
and was held in place by three bolts passing
through the longerons and fastened to pro-
jecting tubes to secure them in position.
Two streamlined steel struts stayed the
stabilizer while the fin was braced by a
steel cable on either side.

The undercarriage assembly of the D.VII
was typical Fokker style in construction.
The angle between the front and rear struts
on either side was 53 degrees. The struts
were streamlined in cross-section and were
34 mms. and 65 mms. on their minor and
major axes respectively, while these mem-
bers were made of 20 gauge metal. Upper
attachments of the undercarriage were of
the hall and socket type, the sockets welded
to the longerons of the lower portion af the
fuselage. Bracewires extended from the
upper extremities of the two forward struts
to their lower ends where the wires were
attached to lugs welded to the struts. The
small wing fairing on the axle was retained
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in the landing gear. Only one spar, an alu-
minum box riveted on the top side, ran
the whole length of the wing while the
covering was cloth-covered plywood. Rub-
ber shock absorbers used on earlier types
were replaced by coil spring absorbers
later in 1918 because of the scarcity of
rubber in Germany. Two wheels 760x100
were fitted.

Only one fuel and one oil tank was built
into the D.VII. These reservoirs were
made of sheet brass slung on felt-lined
saddles from the cross braces of the fuse-
lage just in front of the ammunition maga-
zines, immediately in front of the pilot.
The two-section petrol tank held 61 liters
(approximately 13'/i gallons) while the re-
serve portion provided for 33 liters (ap-
proximately 7J4 gallons). The oil tank
capacity was 5 gallons. All fuel switches,
cocks and air gauges were located within
pilot’s reach on the dashboard.

Cockpit appointments included a full set
of instruments, crash pads and a locking
device for the controls. The left hand of
the pilot was free to work the auxiliary
as well as main throttle control and the
right hand v'as free to work the guns and
controls.

In the D.VII, the famous Fokker “thick
wing” made its first appearance at the
Front. Since that time the strength and
efficiency of this type of construction has
been accepted and imitated in all parts of
the world.

Both wings of the Fokker D.VII were
made in one piece. Giving the problem
broad consideration, Fokker decided to

Here’s the famous line of

20" H-HYER

prevent loss of construction time by hav-
ing to make special fittings for his wooden
wings. His final decision was on an all-
wood wing without metal parts except those
necessary interplane fittings. The two main
spars were separated by 30 ribs in the up-
per wing and 11 ribs in each of the two
lower wing bays. Inter-spar compression
members were merely special strength ribs:
All ribs wlere made of three-ply and were
not lightened except for holes passing the
control and internal bracing wires. Two-
piece flanges strengthened each rib; one-
half of each flange was tacked and glued
to each side of the rib.

Upper and lower wing spars were of
box type, constructed of fairly narrow' top
and bottom flanges, to which side walls of
plywood were tacked. The flanges were
two-ply pine and the side webs were two
outer layers of birch and an inner layer
of ash. Only the best casein glue was used
in Fokker wing construction, which Was
sufficiently good that parts so joined suc-
cessfully withstood four hours immersion in
boiling water. The trailing edge of both
wings was wire with a tape lattice run-
ning about ten inches in from the trailing
edge. All wood work was varnished, and
fabric was bound and glued around the
flanged members.

As in the Fokker D.VI, ailerons were
fitted to the upper wing only and were of
the balanced type. A false spar behind the
main spar carried these members. Control
was carried through a welded horn, while
the control cables Were led into the wing
through leather re-enforced slots in the

16 womlertut models to select from. No ono ostpaid
ever put $0o much into a kit .it twice the

price. Included are Waco Y.K.C.: Howard “Ike” : French
Cl Pursuit: Japanese Fiqliter; Douglas YI10: Fairchild
Cabin: Curtiss Cyclone Hawk and others— every one GUAR-

ANTEED TO FLY!

New 20-pa. 1935 Catalog FREE:
age. DEALERS:

SCIENTIFIC MODEL AIRPLANE CO.
218-220 U3 Market St. Newark» New Jersey

Send 3c stamp for post-
writo for discounts.

25" Vought Corsair. Model V80. $1.00 postpaid

25" New Monocoupe. Model 145. $1.00 postpaid

Four new kits that will win
of others.

They re stronger,
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SCIENTIFIC KITS “TOP THEM ALL”

llore’s that model "Jfii for a King”

. FAIRCHILD

POWERED
MODEL “22"
Complete Kit
50" WING SPAN

Newly designed landin ear built

into ¥use|age special s ogk absorb- $ O &Q

ers |t| wheel ' housings. fImsIuMI paid
. A. Aluminum cowling. X
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FROM 500 to 750 feet. Takes right off tin* ground.

If you ever louged for a thriller,” here it is.
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25" Stearman, Model 81. $1.00 postpaid
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2a* Great Lakes Sport Trainer, $1.00 postpaid

you over as they have thousands
moro durable, better flyers.
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FIRST AND FOREMOST
AIRCRAFT DELUXE KITS
Containing DIE CAST

PILOTS! PROPELLERS! MACHINE GUNS!
THE MOST AUTHENTIC LINE OF A" TO THE
FOOT SOLID SCALE MODELS EVER OFFERED

DeH “Comet” London to Melbourne Race Winner.
See Cover Feb. U.M.A.N. 50 Cents.

ALBATROSS D5

BOEING F4B4
The above arc actual photos of MODELS

cents each for SJ-OO
This docs not Incindo DeH Comet

Slrurlo kits mi<d 5 cente postal;». In lot* of two or more,
we pay postage. CANADA. 10c EXTRA.

Spad XII1 Nieuport XVII Fokker Triplane
Fokker D VII Sop. Camel Curtiss Goshawk
S.E.5 New Monocoupc Albatross D5

Fokker DVIII B'J P85
Boeing F4B3

Waco Model “A”
Boeing F4B4 Boeing P2GA
Boeing PI2F Boeing PI2E
Also DeH “Comet” Winner of London to
Melbourne race $.50
EACH KIT CONTAINS:
Liberal portion» of colbriul lacquers ami cement. Hn-
islust pine wheels, colored Insignias, rigging wires,
most difficult parts cut to outline shape, detailed
drawings, etc. The greatest value ever ottered at any
price.

All Kits Contain Die Cast Pilots, Propellers, and
Super-Detailed Machine Guns When Needed.
EASILY ASSEMBLED. SIMPLIFIED CONSTRUC-

TION. WORLD FAMOUS PLANES.

AIRCRAFT

491cHCZS: ILLAC:

wing covering. Ailerons were constructed
of steel tubing, including the trailing edge
(some models, however, were fitted with
wire trailing edges), and all framework
was well lacquered.

All interplane and center section struts
were of steel tubing of streamlined section.
Center section struts, three in number,
were attached and shaped similarly to those
on the D.VI, while interplane struts were
of a type similar to those used on the Fok-
ker V.11 No wire bracing was used ex-
ternally in the wing structure, since the
internal construction had been made suffi-
ciently strong to withstand any stresses of
load or drift encountered in flight.

Power was supplied by a Mercedes six
cylinder motor of 160 rated horse-power.
Two carburetors and two Bosch Z.H-6
type magnetos furnished the fuel and spark.

Specifications of the Fokker are given
below:

Fokker D.VII-Mercedes
27" 5A"

Wing chord—upper .... S 3
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speed near the ground of 124 miles per
hour (197 kilometers an hour). The ceil-
ing of this later model was 7,000 meters
instead of 6,000 meters of the Mercedes
model.

In regard to the diving ability expressed
by some historians, the fact is that the
terminal velocity of the Fokker D.VII was
only a few miles more than 200 m.p.h. The
ability of a D.VII to recover from a dive
and regain altitude was the factor which
worried Allied pilots. While the Spads
and Nieuports could dive perhaps 50 miles
an hour faster than the D.VII, the Fokker
could recover from its slower dive and he
on its way back up to the sun while the
Allied types shot past the German ship
and recovered several seconds later.

Maneuverability of the Fokker D.VII
was remarkable at low speeds, where most
machines became decidedly mushy. The
author has seen two D.VIIs cavorting
about at about 75 miles per hour, hopping
over one another like two small dogs. In-

22'W'Astead of nosing up into the air suddenly

when the pilots began to climb, even at this

LOMV T oo e V 1vVAow speed, the D.VIIs would rise as though

Wing area including ailerons__236 sq. feet
Wing area of landing gear plane
................................................ 1 sg. feet
Length overall
Height overall

Incidence in upper plane ................ None
lower plane ... 1° to 1A™
Weights: Empty......cccoovviiiiienne 1540 Ibs
GrOSS vt 1936 Ibs.
Power loading ................. 121 lbs, per h.p.
Wing loading .............. 8.33 Ibs. per sg. ft.

It has been a popular supposition by those
interested in aviation during the World
War that the Fokker D.VII was a demon
for speed, that it could dive at a tremen-
dous rate of speed and escape its enemy,
and that it possessed super powers of ma-
neuverability and climb. Such misleading
statements are usually made by fiction
writers who have been misinformed of the
truth, or who wanted to make their Allied
hero fight odds which in real wartime were
not actually as bad as painted.

The accompanying table gives the actual
official tests of the Fokker DA711 made
with full load at Aldershof, Germany, by
the German engineering department for
reference. High speed at the ground level
will be seen in the chart rated at 192 Kil-
ometers an hour, roughly 120 miles an
hour. The R.P.M.s of the Mercedes 160
h.p. motor at this altitude were 1565. As
the altitude increased, the speed naturally
fell off because the revolutions of the mo-
tor fell off. At 3,000 meters altitude the
speed of the D.VII has dropped to 177
kilometers, roughly 110 miles an hour. This
conclusively proves the D.VIlI was not a
“demon for speed.” Any of the metric
equivalents in the table can be multiplied
by sjj for speed factors, and by 3 for alti-
tude readings to get the approximate speeds
and altitudes in feet and fractions. During
the last three months of the War, the
D.VII was slightly improved and fitted
with a B.M.W. motor of 185 rated horse-
power. On a synthetic fuel then in use
by the German Air Force, the power was
boosted to 243 h.p. The fuel used in this
case was a mixture of half gasoline and
half benzol.

This B.M.W. machine reached a top

they' were on lifts, before the fuselage ac-
tually began to incline. A favorite trick
of German pilots flying a D.VIl was to
bring the ship into a stall position and
hang on the propeller. In this attitude the
pilot could leisurely pepper the enemy and
still travel along at 30 miles an hour.

At high speeds, the D.VII became stiff
as any machine will and it took a good haul
on the stick to get it around, but the D.VII
shone at low speeds, where it could dance
around the loggy Spads and Nieuports.

That the D.VII turned the tide of Allied
superiority in the Summer of 1918 is shown
by the aerial records of Germany at that
time. With the Fokker as standard equip-
ment. the German victories for June totaled
468 in contrast with 217 in April of the
same year. July saw 518 allied planes go
down under the new planes and August
claimed 565 planes.

The answer to this amazing comeback is
simply that the Fokker D.VII made good
pilots out of fair ones. It made experts
ant of good pilots and it must he remem-
bered that in the final months of the War,
Germany had turned to her non-commis-
sioned ranks for new pilots.

Without a doubt the D.VII is the long-
est lived of all planes used during the War.
Squadrons of these machines are still used
in the Dutch East Indies for patrol duty.
Several are in South America, flying sup-
plies over the Andes. Along with the old
DcTTavillands, Avros and Jennys, a\\ reYrcs
of the War which can still be found to-
day, the D.VII is perhaps the only ship of
its time still in active service.

A final tribute to the genius of Anthony
Fokker and to the D.VII was made in the
Treaty of Versailles, which specified that
all Fokker D.VIIs were to be surrendered.
The D.VII was the only plane identified
by name or number. And some historians
still insist that the Allies had the Fokker
D.VII licked by French and British types!

Third in the early 1918 group of Fokker
machines was the V.23 monoplane shown
here. Similar in nearly every respect to
the V.20 type described before, this ma-
chine left the Fokker shops in February
or March of 1918. Several points of in-
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terest differentiates the V.23 from the V.20.

In the V.23 the Mercedes engine had
been completely covered in with the ex-
ception of the exposed rocker arms. Ex-
haust gasses were led under the wing
through a streamlined tube instead of over
the pilot as in the V.20. Instead of the
comma-shaped rudder fitted on the V.20,
the V.23 was equipped with a curious bal-
anced type rudder, the balance of which
fitted flush with the top of the stabilizer.
Its appearance leads one to believe that it
had lost a supporting fin.

As the Fokker D.VII production got un-
der way in the various contracting facto-
ries, Fokker was asked to design and build
a two-seater fighter of the “C” class, which
was to make use of component parts of
the D.VII. This machine, designed and
built, did not reach the Front, but its story
will be told in Part 14 of this series.

New Developements In Blind Flying
(Continued front payc 5)

same dial with “right” and “left” indi-
cators which enables the pilot to fly to
the landing transmitters guides him to the
broadcasting station. So accurate is the
system, that toy balloons attached to cords
have been sent up over a transmitter. A
pilot flying entirely blind, following his
radio compass, is led to the transmitter
with such perfect precision that he will
break the cord holding the balloon on
every test.

Just at the time when the Air Corps

system of blind flying has been adopted
as standard, word comes from the Massa-
chusetts Institute of Technology of an-
other means of making landings on a fog-
bound airport that promises to be of con-
siderable value.

Perhaps when you want to land an air-
plane during foggy weather in the future,
you will just radio down for the airport
attendants to wipe the fog off the runway
like wiping moisture from a window pane.
At least that was the way it was done
during these recent tests al M.L.T. and the
progress of the apparatus is being watched
with keen interest by flying men every-
where.

A professor of electrical engineering,
puttering around his laboratory, got an
idea that may have a vast effect upon fu-
ture air navigation. Dr. Henry G. Hough-
ton, Jr., had been making a study of fogs
and bringing to light many interesting
facts about their nature and habits. He
was taking microscopic photographs of
them and doing other unheard-of things
with the cool, damp mists that blow in
along the New England coast. Houghton
found that fog was composed of very mi-
nute droplets of moisture condensed on
impurities, such as dust, floating in the air.
The smallest of the droplets are so in-
finitesimal that 25,000 of them could be
placed end to end within the space of one
inch.

If this fog could be made to precipitate
into a fine rain, Houghton reasoned, a
clear space in the atmosphere would be
formed. The problem was something like
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the old darky story of tying a rock to each
drop of rain, but Houghton worked out a
formula that he believed would do thc
trick.

Then one day not long ago, a fog closed
in like a death shroud over the Round
Hill Airport, Massachusetts. The fog
bank, driven by a southwesterly wind at
13 miles an hour, drifted in from Buz-
zards Bay. The visibility was less than
500 feet. Here was the opportunity
Houghton was waiting for.

As soon as the fog had completely en-
veloped the airport, the equipment was
put into operation and a fine spray of
chemical began falling from a long pipe
suspended in the air. Within a few seconds,
the fog drifting through the chemical cur-

10 Minutes to Make
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Now ...

Propellors
with PLASTIC WOOD

(1) Shape two fins out
of fiat balsa stock and
stack for slotting, mov-
ing top fin back slight-
ly. (2) Cut slots at de-
sired pitch angle of
propellor. (3) Fasten
fins together with Plas-
tic Wood: and (4)
Mold center to same
shape as commercial
propellor.

Plastic Wood has 1001

Uses in Horae, Workshop

This marvel of science

bandies easy as putty, dries

0 hard, permanent wood—a

for filling holes, sealing

cracks, repairing furniture,

model making, etc. Can be

handled, treated and finished just like real wood.
Always keep a can of Plastic Wood in your work bench.
Sold at all hardware, paint, department stores.

PLASTIC WOOD

tain began to precipitate, falling to die
ground in the form of water drops. The
curtain was in effect straining the fog,
for immediately a path of visibility ap-
proximately 100 feet wide and 30 feet
high began to open across the airport in a
northwesterly direction. On either side
were walls of turbulent white vapor, but
in the cleared area the ground was en-
tirely free of fog. The lane continued to
open as though a huge invisible plough
were moving through the fog. Within a
few minutes objects on the opposite side
of the airport, a distance of more than
2000 feet, were clearly revealed. The
path was clear as long as the chemical cur-
tain was operated, and it was several min-
utes after the pumps had been stopped be-
fore the fog began to close in again.

The chemical used in the process has
the ability ty collect or condense the water
vapor in the air. In applying the method
for its first tests in natural fog, a pipe
100 feet long and fitted with small nozzles
of special design at frequent intervals along
its entire length, was suspended horizon-
tally 30 feet above the ground. A chemical
solution is sprayed from the pipe in the
form of a curtain of tiny drops or par-
ticles which in falling through the drifting
fog, condense the water vapor and carry
it to the ground by force of gravity.

In using a system of this kind on an
airport, it would be necessary to use a
localized radio beam to guide aviators to
the region of the cleared area where they
would then be able to see the ground and
land safely. Successful development of
this method in the future may lead to its
application to aircraft, thus making it pos-
sible for pilots to fly over an airport and
by spraying a curtain of chemical par-
ticles from apparatus carried in the plane,
clear a path of visibility to the landing
field.

The success of these blind landing sys-
tems is of great significance and it seems
that the last real barrier to the complete
mastery of the science of air navigation
has finally been conquered.
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Of Model

Building
(Continual front page S)

with it weighted at the center. Adjust the

hooks so that each wing tip is raised

Allow this to dry thoroughly. It might be

well to perform this operation and allow

the wing to dry overnight.

When the dihedral has been created to
the proper degree, put the ribs in place
as shown. Six are required. While the
cement is drying, slit the upper wing at
the center, beveling it carefully so that
a tight joint is formed when the proper
dihedral is given to each half wing. Each
wing tip should he raised 1 13/16". Apply
cement to the joints and allow the wing
to dry with the tips raised the proper
amount.

By this time the ribs of the lower wing
will be dry. You may then cement the
fiat balsa sheet in place, which is shown
at the center of the wing in the plan
view. This is \%" wide and 2I>" long.
Before cementing it in place, curve it b
wetting it and allowing it to dry thor-
oughly, then apply cement to the under
surface and press it tightly in place on
the lower wing. When in the correct
position, use pins to hold down firmly. Keep
the tips of the lower wing raised to the
proper amount while this joint is drying.
A weight may be placed at the center of
the wing if necessary.

Fundamentals Airplane

Struts

While waiting for the cement to dry. cut
out the struts as indicated by the graph
pattern. These are built from two sheets
of 1/32” balsa cemented tightly together.
For the two struts, four pieces will be
necessary. While the cement is drying,
place a weight on each strut in order to
be sure of a tight joint. The flat balsa
strip at the center of the lower wing will
now probably be dry. Cement in place %"
half round dowel to the undersurface of
the wing. Be sure that they arc of equal
distance from the center line. Pin them
in place while the cement dries.

Here are the Greatest VValues Ever Offered
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More
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QUALITY SUPPLIES and ALL POPULAR MODELS
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Chuck

full of material to build the last of the famous Fokker fight-
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Complete Kit, only.....ccccoviniiiiiiine e

FOKKER DV111

Colored bright red with all insignia.
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NO C.0.D.’S—ALL

KITS PACKED
AND POSTPAID.

DEALERS! WRITE
IN FOR DETAILS.

WACO F-3 (The Peer of American Sport Planes)

The Toledo Model Airplane Supply Co.

709 Jefferson Ave.

Toledo, Ohio
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Meanwhile form the center section struts
of the wings. These are shown full size
on the drawing. Be sure that they have
been bent accurately before cementing
them in place to the upper wing, as indi-
cated on the drawing. They are made
from .026 steel wire or .032 steel wire. This
wire is approximately 1/30" to 1/32" in
diameter.

Make the “S” hook, which is shown in
the side view and which is used to hold
the front struts to the body. Probably
the balsa struts are now dry. Sandpaper
the edges round and smooth them carefully.
Bevel the upper ends slightly so that they
fit snugly against the inner side of the
outer rib, as shown in the front view. You
will notice that the strut slants slightly
inward at the bottom, thus requiring this
bevel. Cement the strut in place at the
top to the outer rib and at the bottom to
the lower wing, directly over the outer
rib. When cementing the struts in place,
be sure that the two wing chords are
parallel. This may be determined by pin-
ning the strut firmly in place and check-
ing by passing a ruler under each wing,
making sure that the edges of the wing
are parallel. Adjust the struts until satis-
factory.

You may now cement the rear turtleback
of the fuselage. Draw the two sides to-
gether after thoroughly wetting the sides
at the line of curvature from the stabil-
izer slot to the cockpit. Bend gradually
and wet frequently until the edges come
together. Bevel the edges with sandpaper,
then apply cement, and use pins to hold
them together. Rubber bands may be

CURTISS SWIFT

Movable Cock Pit Control In These 24™ Flyers

wrapped around the body in several places
to insure a tight joint. Be sure the rear
points of the turtleback are fastened
tightly to the fin and stabilizer.

Landing Gear

Bend the landing gear to the proper
shape, using 1/32" steel wire. When each
part is thoroughly shaped to satisfaction,
join them together with thread as shown
at K in the side view. This type of land-
ing gear was used in the last article and
those who have been following the series
will find little difficulty in performing the
operations. We might caution you not to
bend the wire too sharply, as this causes
breakage. When bending the wire al-
low a small radius of bend at the angles.

When the landing gear is completed,
put the wheels on the ends of the axles,

ALL RECORDS

IN THE GAS POWERED CLASS
MADE WITH THE

1 i 1 DESIGN AND CONSTRUCTION OF THE BROWN
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fairly heavy to give plane correct balance.

Propeller

While this is drying, carve your propel-
ler from a block of hard balsa 8" long,
1 wide, 94" thick. The propeller is
cut by the usual method, along diagonals
drawn from the corners of the block. A
graphic illustration of how the propeller
is cut is shown on page 8 When both
blades arc finished roughly to approximate-
ly the same thickness and weight, use the

OVER, YET PRICED AT ONLY $21.50 DELIV-
ERED. ORDINARY PARCEL POST. ANYWHERE
IN U.S.A.
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OR DIRECT BY MAIL,
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SHOULD ORDER THEIR BROWN JR. MOTOR
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JUNIOR MOTORS

CORPORATION
Broad Street Station Bldg., Philadelphia, Pa.
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propeller blade pattern shown on the graph,
to form their outline. Place the pattern
on the blades and draw around it, cutting
the corners of the propeller away and
sanding lightly so that the blade is ac-
curate in shape.

Now sandpaper the sides of each blade.
It is best in making a propeller to finish
the concave faces to your satisfaction first.
Then sandpaper the convex or back sides
of the blades so that both are equal in
thickness. Force a pin through the hub
at the exact center in such a way that it
is true and perpendicular to the plane of
rotation of the propeller. Balance the pro-
peller, suspending it by the two ends and
sanding the heavy end of the blade away
until it remains motionless when placed
in any position.

When this is completed you may put the
wing center section struts in place. Ce-
ment them to the underside of the upper
wing, using plenty of cement and allow-
ing it to dry thoroughly before disturbing
again. The front strut should contact the
upper wing 3/16" from the leading edge;
the rear struts at %" from the trailing
edge.

Next fit the landing gear to the body
in the position shown in the drawing so
that it remains in place firmly without
cement. Then apply plenty of cement
around the wire on the sides and across
the body. Allow' it to dry thoroughly.

The chassis may be held in place firmly
by rubber bands put over the top of the
body and through the loops of the chassis
while it is drying.

You may now put the flat sheet of balsa
over the rear lower side of the fuselage
as indicated at P. This is cut from 1/32"
balsa sheet. Cement it firmly in place,
trimming and sanding the edges. Cut out
the tail skid, sand it to the proper shape
and then cement it in the position shown,
to the undersurface of plate P.

The nose block. R, may now be cut to
the proper shape, 15/16" wide and 1%"
thick. It is made from a piece of hard
balsa J4” thick. Cut the contour as shown
in the side-view drawing. Round all edges
carefully.

Next cut out the propeller hearing,
which fits into the front of the nose block,
as indicated in the side view. This hear-
ing is exactly the same as the one shown
in last month’s drawing. It may be made
from a piece of ordinary tin can. Note
there are four sharp prongs. However,
before fitting it into the nose block, make
the propeller shaft from 1/32" diameter
steel wire to the shape shown. Do not
bend over the end of the shaft but place
the shaft through the hole in the center
of the pronged bearing so that the prongs
extend toward the hook of the shaft and
then slip the washer on next to the bearing.
Finally pass the straight end of the pro-
peller shaft through the hole in the pro-
peller hub.

When this is done bend over the end
of the shaft into a “U” and pull back into
the propeller hub, as shown in the side-
view drawing. Cement this firmly in place,
smearing cement between the washer and
the propeller and over the end of the
shaft.

A cone may be made, as shown, %" long
and 84" wide at the base. Make this in
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two halves from a piece of balsa 5/16"
thick. Slot the two halves so that they
fit snugly round the propeller hub. This
was explained in last month’s article. Ce-
ment them firmly in place, holding them
with pins.

While this is drying, cement the nose
block, R, to the front end of the fuselage.
Use pins to keep it in place until dry.

In the meantime cut out the cowl bulk-
heads, 1, 2 and 3. Number 3 consists of
two bulkheads, one which is to be cemented
to the rear end of the front cowl sheet,
shown at M, and the second one which is
to be cemented to the front end of the
rear cowl sheet, N. No bulkheads are to
be put in place, however, until the outer
side of the front cowl sheet is soaked in
water. Leave the inside dry. While it is
wet, smear the inner side of the cowl sheet
with cement and allow it to dry. This
will help to curve it to the proper shape.

Now cement two strips to the rear of
the cowl sheet from its front to a point
from the front face of bulkhead No. 2 when
it is in place. These pieces arc made of
balsa 1/16"x"i"x3-34". When this is done,
wet the outside of the sheet again and
cement bulkheads 1, 2 and 3 in place, hold-
ing them with pins. Between bulkheads
2 and 3 cement a short strip, as shown in
the inside view of removable cowl. This
is to straighten this part.

Now make the rear cowl by cementing
the second half of bulkhead 3 to its front
end. Then, after applying cement to the
bottom of the bulkhead and the edges of
the cowl, fastc-ii it to the fuselage with
pins, making sure that plenty of cement
fills the joints. The front of this bulkhead
should be located 712" from the rear face
of the nose block, R.

While the cowl is drying, cut the holes
through the nose block, R, and the front
hulkhcad through which the propeller shaft
is to pass. This may be drilled through,
burned through with a hot iron, or cut out
with your penknife.

Next fit the. propeller unit on to the
nose block by cutting small slots with
the end of your penknife for the prongs
of the bearings. Then push the prongs
into the slot and the bearing back tight
against the nose block. A little cement
placed over the face of the nose block,
back of the bearing, will help to hold it
in place.

The next step is to fasten the plane
unit in place. This is done by looping
your rubber hand through the right U
of the front center section struts, fasten-
ing the two loops of the rubber hand into
the eye of the S hook. Now slip the body
through between the two wings, propeller
end first, squeezing the chassis together
S0 as to provide clearance.

When the wings are in position so that
the lowxr wing is up tight against the
bottom of the fuselage, draw the S hook
down and around under the body and fas-
ten it through the left U of the front wing
struts, as in the drawing.

Next loop a rubber band over the front
end of each dowel strip on the lower wing;
through the other end of each bend up
and back through the Us of the rear center
section struts and looping each of these
ends over the rear ends of the dowel

(Continued on page 48)
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Air Ways—Here and There
(Continued from page 34)

some cases. This might be an interesting
pastime for bored model builders.

France

From our friend, Pierre Legros, Secre-
tary-General of the model airplane club,
Escadrc De La Rose Des Vents, comes
picture No. 11 of the Salon de Aviation.
He says that during this winter the mem-
bers of his club have relented a little in
their attack upon model problems. How-
ever, from the picture of this exhibition,
wc would say that considerable activity is
taking place, nevertheless. Forty models
of the club were entered, which was a great
success. The club has enrolled 230 mem-
bers since it was organized 10 months ago.

We are waititng to hear the results of
the Grand International Competition of
models organized by this club. We are not
certain as to the date on which this event
takes place. Therefore, we cannot advise
American contestants who may wish to
compete. However, they may write to
Pierre Legros, 47, rue des Tournellos,
Paris-3, France.

England

L. S. Wigdor of 2, Windsor Road, N. 3,
London, England, with a group of his
models is shown in picture No. 12. He
mentioned several things of interest in his
letter. He says that eight of the models

LRN

Roy Minor’s sensational Mcnasco

are built from Cleveland kits, one from a
Peerless kit and another from an Ideal Kit.
In the picture he is holding an uncovered
Lockheed Vega. The other planes are an
A.8 attack, a Supermarine S.6.B, Curtiss
Goshawk, Lincoln  Sportster, Macon
Fighter, Howard lke, Curtiss Helldiver
and two Gee Bees. All the models arc
built to a scale of J4 inch to the
foot. Wigdor certainly is a remarkable
builder. He says that he is only 15 years
of age.

At the school which he attends they’ have
two full-size airplanes and aero engines,
which are used to instruct the boys in
aviation. We call special attention to this
fact to the -educational department of
schools throughout the United States.
They can be less backward in the great art
of child training if they will do more teach-
ing through the medium of model building.
In certain schools this method has been
used with great success.

Australia

On Nov. 25 the Model Flying Club of
Australia held a gigantic model competition
under the direction of Mr. Ivor Freshman.
Contestants assembled from all over the
Australian  continent to celebrate the
fourth anniversary of the club. The fol-
lowing events were held: Angus-Coote Cup
Race for all types and sizes of model
planes; Angus-Coote Cup Flying Scale
Trophy Event for true scale models only;
the famous Wakefield Trophy Event.

Upon best advice up to the present time,

1.9 .

ftitrainuOi

JAPANESE
MODEL AIRPLANE TISSUE

In 32 colors
Direct Mill Importers for the Trade.
Ask for WHITFIELD'S
IT'S THE BEST!—BRILLIANT AND THIN!

REFERENCE FROM CALIFORNIA:

"We find your silk tissue quite
satisfactory for both endurance
and heavier modols— might also
add that your products surpass
any wc have handled in both
quality and demand.”

We Pay Shipping Charges
No Charge for Cutting Paper

WHITFIELD PAPER WORKS

12 VESTRY ST.
NEW YORK CITY
Established 10GU

AVIATION

APPRENTICESHIPS
AIR-MINDED Y( Men interested in en-
tering the field of Aviation as Apprentices.
Write immediately, enclosing stamp, to—

Mcchanix-Universal Aviation Service
13291 Ardmore Dept. 1) Detroit, Mich.

BUY A WINNER
BUILD A WINNER
FLY A WINNER

THE LATEST THRILL

AVIATION

IN MODEL

Ruihl these speed?/, colorful, true scale super-
s

detail flying mode
planes.

owered

"Thomlpson Trophy Racer Scale 1in.-I ft. Wt.
e

comp
gold with black and silver trim.
and modern kit at any price.

where in U. S.—$2.50. Plans .50

te 2 oz. or less. Finish is scarlet and
Most complete
Kit prepaid any-

NEWEST FEATURES IN NIOIIEL

AVIATION
Brown has brought to Model Builders the:
AUTOMATIC FUSELAGE JIG
AUTOMATIC ASSEMBLY METHOD
TUBE TYPE MOTOR GUARD
FLAPS THAT WORK IN FLIGHT

AUTOMATIC RUDDER, AILERONS, and ELE-

VATORS

FREE WHEELING PROPELLOR WITH BULLET

NOSE SPINNER

COMPLETE MODEL BUILDERS TOOL KIT
Until you have built a Lawrence W. Brown Model
you have not experienced real modern model build-

ng.
W%en you have built one Lawrence W. Brown
i Order by

you will want to build them all
Money Order or Cash at your risk.

Send 10c for complete catalog and history

of Brown racing planes.

LAWRENCE AY. IHIOWY AIRCRAFT CO.

Lawrence W. Brown, President

U MeRevnoIds,OP M%ate(irDivision
Daniel E. Holloway, Model Engineer

Lee Miles’ Menasco Powered

MILES AND ATWOOD
SPECIAL

o
Leading

Holder of two world speed records.
Scale 1 In.—1 ft. Wt. 2 oz. or less.
Bright green with silver and black trim. Kit
prepaid anywhere In t’.S.—$2.50. Plans .50

trophy winner of 1934.

—HELP—
Brown is out to help dealers. Dealers. Job-
bers. clubs, write right now for proposition.
SPECIAL OFFER TO CHARTER DEAL-
ERS EXPIRES AFTER MARCH 1st

MODEL DIVISION,

Box ” Willow brook,
Dept. A,

3.

Winner of 1934 SHELL SWEEPSTAKES at
New Orleans.
or less.

i i 2 oz.
California trim. Kit prepaid anywhere in U. S.—$2.50. Plans .50.

of world famous racing air-

Ynur order.-! for my new model kits anil plans
have Just about swamped my model depart-
ment. Wo ans worldme day ami night to till
your ordets. Better get your ranine kits now
because 'vo got sonic new stuff coming up
that will be a knock-out. And thanks for all
the nine compliments. |*1 promise that every
letter Is answered so let me hear from you
personally.
LAWRENCE W. BROWN.

Ralph Rusliov*.s
HROWN SPECIAL

Seale 1 in.-l ft. Wt. complete
Bright yellow with silver and black
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Model Airplane
PROPELLERS

Smooth, precision cut pro-
@ pellers, produced by auto-
matic machinery at’ lowest

prices. Sizes from 4H to 12",
Special propellers machine cut
to your own specifications.

Kit Manufacturers
and Dealers

Precision ait propellers in-
crease your kit sales. At our
present” low prices you can’t
afford to he without them.
Get our quotations today, in
lots of from 100 to 1,000,000.

Full Information on Request

DETROIT MODEL
AIRPLANE & SUPPLY CO.
2237 W. Hancock Detroit, Mich.

Earn Money for Flying Course

HAS LACK of MONEY KEPT YOU OUT of AVIATION?
THEN HERE IS YOUR OPPORTUNITY

No canvassing to do— Particulars 10c in coin

CHARLES V. HOUSE
New Jersey

316 Linden Street. Elizabeth.

Should you change your address
notify us at ONCE, or, if possi-
ble, IN ADVANCE. Don't leave
the job to your local post office.
Please follow these instructions
or you’ll get your magazine late
or miss it entirely. Help us to
serve you promptly.

The S'A

All enginesare shipped prepaid and are safely packed and insured.
Special trade discounts to firms and clubs. Uso your stationery.

Detailed literature 25-ccnts

perfection,

official Australian records are as follows:

Stick Tractor. 28 min. 27 4/5 sec., by Gor-
don Ratcliffe of Concord

Fuselage Tractor. R.O.G., 54 min., by Jack
Brown of Albury

Indoor Stick Tractor, 7 min., 45 sec., by
J. Jago of Malabar

Indoor Fuselage R.O.G., 4 min., 35 sec., by
E. G. Leighton of Long Bay

This club applies for certification of
records through the National Aeronautic
Association. Washington, D.C.

Picture No. 13 shows the uncovered
framework of one of the typical fuselage
models popular in Australia and built by
Donald Pardee. At the contest some of the
unusual events were exhibitions of bomb
dropping and stunting, smoke screen work,
parachute releases, inverted flight, glider
towing, etc. We would say that this was not
only a competition, but an exhibition which
should have been extremely interesting.

Picture No. 14 shows a fuselage model
built by A. H. Reynolds of 79 Balmoral
Road, Mt. Eden, Auckland, New Zealand.
This model is an exceptionally fine-looking
ship and is typical of the ones being built
by the boys in New Zealand. Mr. Reynolds
says that many of the boys are at a great
handicap in their indoor flying. The best
hall they have available is only 50 feet
high and 100 feet wide. Mr. Reynolds is
also a very prominent scale-model builder.
He won first place in a recent winter ex-
hibition at Auckland.

CLUB NEWS

Westfield Model Airplane Club

One of the most progressive model clubs
in this section of the country is the West-

UNIVERSAL MODEL AIRPLANE NEWS

field, Mass., Model Airplane Club. There
is some kind of activity constantly going
on among its members in respect to model
building. One of the outstanding model
enthusiasts in this club is Miss Barbara
Maschin. Though of the so-called “weaker
sex,” her capabilities in the model field are
equal, if not greater in many respects, to
her young men clubmates. She has been
a habitual contender in local and national
meets.

She has been kind enough to send us
picture No. 15, which shows a group of
Springfield and Westfield model club mem-
bers taken during the second annual West-
ern Massachusetts Outdoor Championship
Contest. Miss Maschin is at the extreme
left of the picture. Mr. Ernest Walen.
leader of the club, is in front of her. kneel-
ing. Other members of the club are Harold
Maschin, John Whitehouse, Alfred Bogush
and Danny Clini.

Junior Aviation League

The members of the Jordan Marsh, Bos-
ton Traveler Junior Aviation League have
been practicing indoors in an armory with
a comparatively low ceiling. This has been
done more or less deliberately in order to
make themselves proficient as flyers in this
type of building. At many contests these
young men have felt it advisable to be able
to make flights of long duration at a low
altitude. The club news is disseminated
through their model airplane weekly, Il'iiu/
Overs. Those interested concerning its
contests might write to the Editor, Albert
Lewis, c/o Junior Aviation League, Jordan
Marsh Company, Boston, Mass.

CORRESPONDENTS
The following readers would like to
hear from other model builders: Rafael

Figueras, 82 Fernandez, Juncos Avenue,
Santurce, Puerto Rico; Ronald E. Sands.
“Cotowold,” Rylstone, N.S.W., Australia;
Jack Olsen, 88-51 247 St., Bellerose, N.Y.:
LeRoy Sticrlin, 314-9th St., Rock Island.
111; John P. Folmer, Jr., 229 East 8th
St., Alton, 111; Marvin J. Border. 55
French St.. Buffalo, N.Y.; Miss Judy Mc-
Farland, Valley City. N.D.

| B | il
Flea Engine is NOW Ready!

Tﬁwmia}ure Gasoline Engine Project has become

real success—and to make this astonishing

tunity open to all model airplane enthusiasts, who have not read Sportsman Aviation &

(Engineers) found

Howard A. Tubbs

that is usually attendant with such procedure. So
so advanced is its design and construction—that they have given it the name of “Flea” to set it
apart from other engines on the market, in name as well ns in perfection and low cost. The name
“Flea” typifies great power and stamina, for size, of Mr. Tubbs and Outboard Motors’ latest out-
standing contribution to the model airplane builder and manufacturer.

Modelplnncs Magazine, we are anpouncing it herewith, “to let you in on this chance of a lifetime!”
Through persistant experimentation Mr. ] C v
a way to greatly reduce the production cost without sacrifice of quality or design

(Editor) and Outboard Motors Corp.

revolutionary is this engine—

GENERAL DATA AND SPECIFICATIONS

Weight

Ports
Intake valve—po%pet

1"

Displacement—.781 cu. in

A
Mixing valve—needle

(Drawing at left it approximat'ely'V full-size)

4] A A Completel finished Fully assembled rendy-
$ I 11 mVyv nn(]pknogked down. $2 5-00 to-rﬁn. Manufacture);j
n ready-to-assemble with by the Outboard
a pair of pliers and wrench. Made of the Motors Corporation, who make the world
finest grade “patent process” hardened famous “Evinrude” and "Elto” outboard
alumnium die-casting, for long serviceable marine motors. Every engine fully guar-

life. anteed.

NEW IDEA MFC. CO. wHiTewaTER, WiSCONSIN
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Aviation Advisory Board
(Continued from paye 19)

Question:  What are the wages of an
aeronautical engineer?

Answer: His wages depend entirely
upon the work he has to do and his em-
ployer’s estimate of his value.

Question: What are the chances for pro-
motion ?

Answer: “The sky is the limit.” How-
ever, when any man gets to the top, there
are few people to promote him, he must
do his own promoting. In such a case he
must expect to give a lot more than he
receives.

Question: What are the conditions con-
cerning hours of work, health and safety?

Answer: The hours of work for an
aeronautical engineer start at 8 a. m. and
end at 8 a. m. the following day. Through
these hours, he must glean as much sleep
as possible from his constant and intense
activity. In other words, do not get into
this occupation unless you are really “born”
to the work and work because you like it.
This profession is a great strain upon
one’s health and he must take constant
steps to keep it. This profession is prob-
ably as safe as any other.

We hope that these few words of wis-
dom, or otherwise, will prove of help not
only to Fred Smith, but to all other read-
ers who contemplate taking up aeronautical
engineering as a life’s work. We know
that questions such as these arc in the
minds of many readers. If you like what
we have said, will you not write us?

Now we have some questions of a more
definite character. John A. Hamman of
370 Amory Street, Jamaica Plain, Mass.,
wants to know the following:

Question::  Why is it necessary to have
negative or positive rake and sweepback?

Answer: Rake adds efficiency to the
wing and therefore is obviously advan-
tageous. This means that greater lift and
less resistance will result from it. Due to
tip and eddy currents, the wing tip gives
considerable resistance when it is not so
designed by raking it that the air flow
around is smooth or as nearly so as pos-
sible. Sweepback is advantageous because
it gives greater stability, and, in the case
of airplanes when it is used on the tipper
wing, gives a more unobstructed view to

the pilot. A complete description of rake
and sweepback is given in the article en-
titled, “The Aerodynamic Design of the
Model Plane,” March and April issues,
1932. We will not duplicate here what we
have said in these articles.

Question: Why do some ailerons in-
crease in width at the outer ends?

Answer; The pressure on the aileron is
greater toward the inner end. Therefore,
in order to have the pressure equal over
the entire surface, it is necessary to widen
the aileron at the outer end to give it more
area at this point.

Slipstreams
(Continued from page 29)

to have the model fly at least 300 feet. Then
it is not merely the case of how much rub-
ber can be put on the machine, but how
efficient the model can be built in regard to
streamlining and design, in order that it
will attain speed with comparatively small
power, the small power being necessary in
order that the motor will absorb enough
turns to have the model fly the required
300 feet. Such models can be built with-
out difficulty, for this fact has been prac-
tically demonstrated many times.

Let us give you a hint regarding twin
pushers as speed models. Many builders
complain that the model will not fly a
straight course but will climb and fall of!
the climb into a turn. There is just one
reason for this and that is, that the elevator
or front plane is made without dihedral. 1f
the builders will make their ships with a
straight rear wing without dihedral and
give the front wing a dihedral of approxi-
mately twenty to thirty degrees, on each
half wing, they will find that the plane will
fly a perfectly straight course. This little
“trick” was used as long ago as 1913
with excellent results. At that time your
editor had a model which would fly 1200
feet in a perfectly straight course without
twenty-five feet deviation either way, pro-
vided that there was no wind. Try this
some time and sec for yourself.

Possibly, readers will have other sug-
gestions regarding the design of speed ships
or to the holding of speed contests. If you
feel that you have any ideas which might
be helpful to other readers, will you not
send them for publication to this column?

THE DeHAVILLAND “COMET”

Kit—$2.50 Post Paid

The most talked about plane of the day!
Scott. and_Black in the %reat L ondon-to-Melbourne _Race.

contains full size, superdetailed

how to make_ a

Flown to victory b
e It

%Ians and Instructions, including
RETRACTABLE LANDING GEAR, CLEARL

PRINTED OUT. WOOD, plent){ of colored dopes and cements and
0

all other materials necessar

complete a beautiful

dying or ex-

hibition model. The 1i" scdle is accurately followed giving a 33”
wing span and a 22" fuselage. It is authentically colored red and

trimmed_ in black and aluminum. Ready

made spinners, wheels, and

semi-finished propellers, etc., are included in the Kkit.
Send 3c for complete price list of other hits and Supplies.

DEALERS: Wo are not a new company. Wo have been manufacturing model airplane

parts to leading model airplane companies for many yeans.

now! Worite on IctterlvcacL KUs \tom 15c and up.

Send for dealerprice list

RAINEY MODEL SUPPLY CO.

11611 Linwood Avenue, Detroit, Michigan
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Paulownia Wood

(llcp. Pend.)

PROPELLERS

(Keg. Fend.)
All genuine Paulcnvuia Wood Propeller» bear tlil.» “IMP”
Label. Dr» not bo misled by names which sound the same.

HELICAL NAVY TYPE

STEEL TYPE
FOURTEEN SIZES: LOW PRICES
Standard Helical Steel

THREE TYPES:

Sizo____ Type Naw Type Typo
Afi light as balsa 5 in. 15C 20c 20c each
with tw lce the G~ 20c 25¢ 25¢
strength. Accurately 7 ” 25¢c 30c 30c
carved and beauti- 8 M 30c 35¢ 35¢
fully finished by 9~ 35¢c 40c 40c
hand. guaranteed 10 ” 40c 45¢c 45¢

true balance, with
bole drilled for prop
shaft. The perfect
prop for cfllrienry on

45¢ 50c 50c
50c 55¢ G
Gc 65¢c 70c
65¢c 75¢ 80c

BOGRER
traiyre

flying mo«U-Is  and 75c 80c 90c
realistic appearance 90c 1.10
on exhibition mod- 1.10 1.25

N
o

els. 1.30 1.50

Prices Include postace.

PROPELLER ACCESSORIES

Increase the cfllcienry of the propeller by eliminating fric-
tion and you will get better, lunger, swifter Iligbts.
1 M P Propeller Shafts help the motnr deliver more power
to the propeller. .Made in Pall-Hearing ami Plain Styles,
threaded and with all tlitingg included.

No.2 ond 3
No. 1—Plain Style. 1/16 in. shaft.............. ....... Each 10c
No. | lA— Same, with bool; bent.... ..Each I5e
No. 2—Hall-Hearing. 1/10 i shat drilled
for attaching propoller .
No. 3— Same, in. shaft

Postage Extra, 3c.
All the above articles have been tested and approved by
Junior Birdmen Institute.
Ask your Dealer; If not obtainable, order direct.
DEALERS: Write for trade discounts. Send 5c for New
Catalogue of Kits and Supplies.

INTERNATIONAL
MODELS COMPANY
1771 Broadway

General Motors Bldg.
New York

PATRONIZE our advertisers. Thou-
sands of our readers have found them
trustworthy. You will too.
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Advertise in this directory (or auick.
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profitable results  tint* in., «a

Cash with order. Minimum space. 10 words. April ads. must m'nby February4th*

MODEL AIRPLANES— MATERIALS —EQUIPMENT

DEALERS! ketsti> Miimifaetuier.s! Willi-
suttonal wholesale prims on model supplies.
Drawer C—Pratt Station. Brooklyn, K i.
BOYS— Get our surprlso prico list. Send stamp. Angeles
MM 1*. 221 We-t N -

BALSA odds and Ends. from our factory, assortment of
usable Strips. Sheets. Blocks. Rig Rag 10i-. { for 25c
Postpaid. Tropical Wood Importers, Box SU37, Sulphur
Springs. Florida.
DISTRIBUTORS. Kit Manufacturers, send for our at-
trartive price sheet on cut balsa, rubber, cement, etc.
Berkeley Supplies, 53 Berkeley Place. Itrooklyn. N.V.
BALSA Wood for Dealers; Itctter Quality for lower price*.
3e stamp for price list. Collinwood Model Supply Co..
15010 Aspimvall Avo,, Cleveland, Ohio,

DEALERS in and around New* York. Our generous dis-
count. on supplies, aecessdries and kits and other free deals,
pave the way for volume model airplane >ales. l«ct us >cnd
our representative. Ho will open your rye* t« bigger profit*
with our sales plan*. Write today. Diamond Mo<Icl Supply
Co. In-pi. 503. !S.r>Saratoga Are., Brooklyn. K.Y.

FREE Italsa Glider. Send nickel for wrapping and indtage,
il m Acto Shop. 125 Westmont Are.. HnddontlrM. N.I.
MODEL BOAT KITS & PLANS. For Information Bend 8c
postage. Happy Sliop. Box 222, Evanston, 1I.

MODEL Airplane idwprinm of - ir planes, endurance
models, etc. Bargain list 3c stamp. Midget Aircrafts, 1803
f.lHha St., Honolulu. Hawaii,

FREE Price LLit.

tor our son-
Address,

Your address on a pod card bring* it.
Model Aero Shop, Huntington, N.Y.

CANADIAN Model Builders. Clubs. Dealer*. Write today.
Super-Craft— for best Canadian prims on Kits and Sup-
plies. Mount Dennis Model Aeroplane Kits A Supplier., d
KuckelllTe Bhd.. Toronto 0. Canada.

FREE hog Book with every order of 50c. 21 slieets
1 fIM\x2* or 1/32"x2"x18" for 25c P.P. Ro.tcard brings

The Aerodynamic Design Of The
Model Plane

(Continued from fmyc 21)

a motor when the size of the strands used
are doubled, a 15% increase in the average
torque results. How does this effect the
work that can be stored in such a motor?
It is increased by 10%; the difference be-
tween the percentage decrease in turns and
percentage increase in the torque.

We may say therefore, that the larger
the strands used in a motor of given cross
section area, the more work can be stored
in it.

In our next instalment, we will give
you some valuable formulas derived from
the facts established by the graphs.

TalkingofBIGBUYS

(™<"TINLV.“ - Umer Med® Suir A5 7 1iiirir.

PH EN IX Nitrato popes:
ONE Dime brin. - large tissue assortment and price list
Sirve”~Frlv5Perm' Alr<Taft Company 920-1 Sl

FREE: 3-view plun Swift Curtiss L.W. Pursuit. No obliga-
tion? Send 3e Stamp for_mailing. Skyway Model Aircraft.
«a Fuller Ave.. Floral Park. N.Y.
DEALERS and Clubs Write for our Price List of Model
Airplane Supplies. We guarantee you won't be miry. Our
supplies the first! Wholesale only. Halted Model Supply
Co.. P.O, Box 351. 16 Court St.. Bklyn, N.Y.
JAPAN ESE M lei Alri
Veneer. Send for samples. See our ad this paper with Jap
Girl's Fate. WIdtHeld Paper Works Importers. 12 Vestry
Sttcet. New York . _
AVIATION— INSTRUCTION —MATERIALS
ARMY Air Corps gives Tree flying training, salary, ex-
penses paid. Information pamphlet, how to qualify. aPP*>:
fiir. r,ed Airplane*. Gliders. «in and up. Literature 10c.
Continental. Box S44M. Indlanapoli*. iwL
DON’'T Buy Anything until you Ret Ort'i AvUtton ,ma-
terial catalogue. Prices are knver .sem out thin

today. Karl Ort. 652 Popiard”™ _\prk. la.
FORD On tier...- -Overhead valve M«"-'1l Vs Dime
> AHHMIMI. [P % ... t
Ararl:
manufagturing, p "o T/1io" & » \r
S S r A « e ft 1 K.n-,, env~Mo.
Fundamentals Of Model Airplane

Building

(Continued from poyi M)
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- heres a WOW 1~
Here’s a bargain that will last all through the
year. You’ll enjoy every issue of UNIVERSAL
MODEL AIRPLANE NEWS its articles,
pictures, current news of the model field,
plans, etc. everything that has a direct
appeal to the model airplane enthusiasts.
TWELVE <t
«JAY PUBLISHING CORP. i
1 551 Kiflli Avenue, Desk 150 b ! g q)
! New York City .
. ISsSsUes
KndOsttU timl $1.05 for which please send to the
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NKWS for one year, together with the R.I"’'A.D. and
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wire may be used to thread it through
the fuselage. Loop the three front loops
over the front motor hook and the three
rear ones over the rear hook.

You may now put the front cowl in
place against the underside of the fuselage.
When it fits perfectly, force a pin back-
ward through the nose block, R, and into
the front bulkhead, 1, of the cowl, as shown
in the drawing. Push another pin through
the right side of the body into the second
bulkhead. It should he long enough to
pass through and come out on the other
side. Next loop a rubber band around
the rear end of one dowel strip, pull it
down under the cowl and loop it over the
rear end of the other dowel. This pin
should be ¥\” long.

After the model is fully assembled,
smooth off all surfaces with fine sand-
paper. It may be decorated with lacquer.
However, it is wise to fill the wood first
by applying a coat of dope to all surfaces
you wish to paint.

Flying

The model is-now ready to test, provided
the wings are in the proper place, as men-
tioned before. Glide it two or three times
before winding it up in order to be assured
that it has the proper balance and Hying
angle. You may now wind the rubber
motor 425 turns, if it is lubricated and not
using a winder. If you use a winder with
an S hook at the rear end of the motor,
it may be wound 600 turns. This is when
the motor is first wound; after several
windings fift}r/1 more turns may he added
safely In each case.

We hope you will follow our advice not
to fly this model with more than a very
few turns unless it is a wide open space,
for it “goes places.” It may be hand-
launched or started from the ground, as
decided. We hope this little ship will af-
ford you a great amount of pleasure.

1. . Watch for our next model.
I

and as a
spe_d al gift
i premium you get

u 2 KITS

COMPLETE!
READY TO BUILD!

Regular 75c value. Complete with cor-

rect” insignia, lacquer, metal E'rops, halsa,

dope and plans to build BOTH MODELS.

Build lifelike models of the famous war-
_time SPAD and NIEUPORT,. Reproduced
in >/," scale; provide great enioymem to old
and young model builders alike: Both Kits
free with “every subscription.

<. IMUMIi (At left)
The well knoan

S.P.AD.

(At right)
War fighter
NIEUPORT



The NEW CURTISS RAVEN

Wingspan 1814 Kit No. 59

Annin Comet is first with this latest military observation
lilam-. Big, complete Idt, with full-size "Auto-Line-Up" con- 50C
struction plane. Only...... .—

The NEW MARTIN TORPEDO

Wingspan 18" Kit No. 510
Another Comet “First.* Sister ship to famous Martin Bomber. Three me

cockpits ami many other unique fentures. Kit complete to smallest de-
tall. Full-size "Auto-LIno-Up" plan. Only

COMETS NEW REVOLUTIONARY
The NEW WINNIE MAE "AUTO-LINE-UP" METHOD!

Sinter Ship to Amelia Earhart's

Wingspan 15 Kit No. 213 ~NOE? . . . .

" oo
Wiley Post’'s famous ship. A faithful scale reproduction down to minute J £ _The mogt amazing |r1v§nt|on In yoars: Cuts my
details. Worth many times Its modest price of....... e e building time!" "Eliminates  guesswork!" "My

fuselages no longer out of line!"
D E L U X E K I T S at ﬁ gefeé plessmns we have heard
from model ers

who have tried this marvelous
new, easy method of building their models, recently
perfected by Comet designers.

The construction is all done right on the plan,
eliminating any chance of error. You must try it
to appreciate it. Nothing like it has ever been
used—and remember the "Auto-Line-Up" method
does not distort the true scale characteristics of
Comet's Models.

Comet models are light, to increase flying time, yet
strong enough to stand up under handling. Comet
offers you the greatest value in every price range—
because their manufacturing facilities enable them
to produco and sell for less. Comet Kits are priced

- . at 25c, 50c, $1.00, $1.95, $2.50—a comploto
DOUgIaS Observation Boelng XF-6-B-1 line. Go to your local dealer, or if he cannot supply
22" Wingspan Kit No. X-7 26-/2" wingspan Kit No. X-6 you, send 3c for catalog.
Movable controll«, wing tip light*, dozens E t del of -k p it shin. <i*| A A
oofn@'“_ej_r___d_?_t_?_'!__ A real de luxe model. $ 1 OO Méa\lcablggoﬁtn;)ls, Vlfanynooi\ll;,enr feg{jr:!*. SOl?i I;l"l Itvyv

COMET MODEL AIRPLANE & SUPPLY CO.
2500 W. Cermak Rd.. Dent. MN-35. Chicago. U.S.A.

) Send articles listed. [I'll pay postman for articles

5 NEW "KNOCKOUT" REPLICAS! S

Comet pays postage.

. ) NAME
Boeing Fighter

25c¢ Each

5 For $1.00 Postpaid CITY o STATE

(in combination kit) Order convenient C.0.D. Way: mark, mall coupon— pay for

Greatly improved in kit quality. Each model planes. C.O.D. fee. postage on delivery! We pay postage
full 8 wingspan. Exart scale, full size plan. on cash orders. REMIT cash by Money Order— It Cheek, add
Curtiss Hawk PCE Fokker D7 launched out metal propellers, many details. 15c extra. CANADIAN: NO C.O0.D.. stamps nor coin.

International Money Order only, plus 20e. extra.



Read About These Dandy
Solid Wood Kits

100,000 Purchasers Caitt Be Wrong!!

You can not go wrong with $_ 50 < 100
HAWK’S KITS 4 1 e postage

All with Exact 14-inch Scale Models—Solid Wood
1935 Improvements

You will like these kits. Try them.
You will want more. Be the first in
your neighborhood to have them.

n«*re is whatyou get

Each ITawk Kit contains all wood parts, as
fuselage, wings, stabilizer, and rudder, CUT
TO OUTLIINE SHAPE. Die cast machine
guns were required, die cast propellers and
wheels are furnished in each kit. Kits requir-
ing radial motors have die cast motors in-
cluded. All sets have formed metal scats,
good paint,glue,insigniaand real scale plans.
Motto<-<tii]k> PROOF of this can he seen in these pictures.

We Offer You the Following Kits

Any $t 50 liltis J0%

for postage

Exact %-Inch Scale Models—Solid Wood
Pick them out now—immedisiie tie-
livery guaranteed. Send Now.

Ansaldo S.V.A.
Westland Wagtail
Fokker Triplane

Boeing P26 lie Jlavilund 1

Boeing F4B-3

BristoglJ Fighter Hawk P-6-E Spad 13

B/J Seaplane Navy Racer B/J 16 Camel
Curtiss Racer S.E.5A Bg:gg”:zg g
Nieuport 17 Fokker D7 Monocoupe
Hawker Fury Fokker D8 Vought V65
Sopwith Pup Pfalz 1)12

Curtiss Swift Hawk P-5

Nieuport 28 Albatross SINGLE KIT
Supermarine Pfalz D3 50((
Halberstadt Autogiro plus 10% lor postage moeing FIII-."t

BOEING TRANSPORT BOEING BOMBER YIB-9A

Now you can build the Boeing Transport or the Boeing Bomber pictured here and have an exact H
inch scale replica model for $1.65

The kit sets contain all the WoodJ)arts cut to outline shape, two scale die _cast Wasp Motors, two scale die cast three bladed
propellers, all ready to mount, and cast winds. Tiie.se castings are made of Rrfttania metal and do not have to bo hand finished.
A full size 18" inch wing: span plan %Iue, paint, etc., comprise the kits. When you consider that the fuselage, wings, rudder, and
elevatar are cut to shape and NOT blocks of wood, motors and ;)roytJeller_s aré ready to mount, and lbe Size of the ,[IJIane, IS11-
inch wing- span, you will realize we have produced a construction set that is In a class by itself. We guarantee these kits

. \ to be as
stated, and know you will be satisfied.

HOEING TRANSPORT wingspan 18% inches, BOEING BOMBER K IT, wingspan m inches,
K IT, in Pine or Balsa $1.65 plus 10% for postage ill Pine or Balsa $1.6 5 plus 10% forpostage
HANDLEY-PAGE KIT, ""#<t .>mah. GOTHA BOMBER K IT, »ingspan IM inches,
In Pino or Balsa $3.00 Plue 10% for Postae in Pine or Balsa $1.65 "us JO% for i'csthKe

HAWK MODEL AEROPLANES, ££*7?m* "SESSTSE

tjend Joe jor illustrated cataloi/ue. Dealers xcritr inr prices.



