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P i o n e e r
A lw a y s  F irst W ith  the L atest anil H est!

Kach Pioneer Model has an individuality of its own, carefully selected as the finest examples of the respective types of 
real planes. Kach one scaled down to the best size for flying performance , practical, easy to build, and as reasonably priced

as fine quality kits can be produced.

A r e  you interested in 
Scientific M od els?  N ow  is 
the tim e to “ G et Set”  for  
Spring Com petition.

See the new 15 min. indoor 
tractor, 22 '/2  min. twin pusher, 16 
min. “ free wheeling'1 Stout Fuse
lage model. Fcinberg's 29*/s min. 
model kit, all in our new catalog.

A nd now a N ew -Larger  
Catalog, N o. M -3. Send  5c 
coin. A sh  fo r  Catalog M -3.

With new models, revised prices, 
a fine Q U A L IT Y  line of materials 
— packed with interesting informa
tion and pictures. No stamps, 
please— just a nickel in your en
velope and ask for Catalog M -3.

THE NEW CURTISS 
A-8 ATTACK 

PLANE KIT 82.00

J IM M Y  D O O L IT T L E 'S  L A IR D  -100
Thousands of this hlt sold the last four months. 
What λ llyer! 103 ft rolling indoors, duration S3 
sec. Kit Includes full hIzo plans, instructions, all 
material to dimension, hand carved prop, celluloid 
wheels, cowl parts, pants “ blanked'' out to form. 
24" span (note size) a true replica of Doolittle's 
const-tn-eoast record llyer. Complete K it <C9 ( )^  
postpaid.......................................................................

Uncle's Sains most vicious battle plane— the new 
Curtiss A-8 Attack plane. Kach plane Is armed with 
six machine guns, a Cargo of bombs, and a spent of 
almost 2i.ui m.p.li. A squadron of eighteen o f them Is 
called equal to the artillery and machluu gun tire of a 
division of 30.000 men.

Pioneer's Hying model of tills new ship Is accurately 
to scale. 1/20 Hit* size of the nelnul ship, and carries 
full battle equipment uf six guns and bomb, the bomb 
dropping in flight. Model weighs l.t* oz.. 2*5 In. span, 
duration 00 seconds. Prop, cowlings, pants and all 
difficult parts blanked out. all materials to dimensions, 
metal fittings formed, celluloid wheels, insignia. cr- 
ment. full size layouts and ample Instructions. Ito 
one of the very Hist to get this newest uf Φ9  A A  
Pioneer models. Kit pospaltl only..................

Scale Plans For New 1932 
Curtiss Prestone Cooled 

0-39 Falcon

L O W E L L  B A Y L E ’S G . B. N o. 4
King of all land plane sporní records—the <J. It. No. 
4. The model Hies 1.000 ft. per minute: 21W  whig 
span, hand carved prop, celluloid pants and wheels, 
cowl parts, full size plans. Instruction sheets, material 
to dimension, etc. One of the biggest selling mod··’*
In^tlic Pioneer line. Kit complete post- $2.35

24" exact wale model plans for building flying or 
non-flying μ·«Ιο model of the new 0-30 Falcon com
bat-observation biplane. Top. front and side 
elevations. Blue print only—postpaid..........  J O t

H O W A R D  R A C IN G  F L A N E
Just as the real ship lias won the hearts of the 
thousands at the air races, tills model lias become 
the pet of thousands of boys. Duration 87 seconds— 
and a scale model! Approximately one eleventh size 
of real plane. 22" wing spread. All material to 
dimension; full size plans, prop "blanked" out. cellu
loid wheels, etc., to make tills model of 200 Φ1 ^ A  
in.p.h. racer. NX17 Kit complete....................

F A ST E ST  A . T . C . B IP L A N E  IN  
A M E R IC A

Approved Type Certificate l.alrd—faster than our pres
ent day Hawks ami Hoclugs. Duration 01 seconds. 
A beautiful 24" llyer. Full size layouts. Instructions, 
celluloid cowl, pants and wheels, hand carved prop, 
all balsa to dimension, easy to build and CO C A  
balance. NX16 Kit complete postpaid..........

A n d  M ost Im portant O f A ll 
— W hen Y o u  G et ’Em  Built—  

T h ey  W o rk ! K een !
Quite a number of Hlndsdalc boys have lven 

building models made by you people and are get
ting very good results. I have made several Lnlnl 
and they certainly are good flyers.

Frank Vietb. Illusdalc, I1L

The way your models balance when built from 
your kits Is almost uncanny. While I have built 
sonic l>eniit Ifni models from other companies, they 
never seem to balance out correctly without the 
addition of weights or the remodeling of the 
design. It. K. Thompson, Chicago, Illinois.

Your stuff always seems to be what you crack 
It up to he. which Is more than I can say for 
any of the other supply houses.

Faul .Mitchell. Y.M.C.A., Decatur, 111.

Must tel! you that your Model gave me great 
pride. I won with «hat model alone fifty dollars 
in gold cash award. I have entered contests with 
other models from different companies, but never 
have I received a ship from lbem like the one 
from you which Inuit the whole city last spring.

Alvin Wllda. Manitowoc, WIs.

Letters on file for your examination—and 
hundreds more just like 'cm !

L O N G  D IS T A N C E  B E L L A N C A
dieter »hip to X. Y. to Turkey, and Japan to ll. S. 
planes holder of world's lion-refueling record. Kit in 
cludes full size plans, celluloid wheels, all material 
to dlmcmd'in. radial motor easily assembled, prop 
"blanked" out. Compare size 20". and features with 
other models at or near this price I Duration Φ1 9 C  
40 seconds. Kit postpaid ................................  «ρ χ .^ ,ο

Order direct from this nd. Add 5c insurance 
fee to cover postal insurance.

L A T E S T  C U R T ISS  N A V Y  F IG H T E R
Uncle Sam’s Answer to the British "F u ry "—a ship 
equally a* last or faster. Kit makes 23V£" wing span 
model with duration of 40 sec. Celluloid dummy 
motor and cowl, wheels, hand carved prop, full size 
layout and instructions, all material to dl- C 9  ( ) r  
iuunsiou. NX27 Kit complete ..........................

PIONEER MODEL AIRPLANE SUPPLY COM PANY
114-116 W E S T  C H U R C H  S T R E E T , C H A M P A I G N , IL L IN O IS



ACTUAL PHOTOGRAPH OF ASSEMBLED MODEL.

JOIN OUR $150.00 CASH PRIZE CONTEST
Open to all Model Builders. Send for details.

In Every Corner of the Globe
They Are Building This Giant Five Foot Model of 

the World-Famous “Graf Zeppelin”
Join the Crowds Order Your Kit Today!

Price of assembled model—$15.00.
Kit of all parts (metalized) with all 

markings and full detailed instructions.

O N LY $1 .50 .

This is a new idea in model building so well thought out 
that anyone without experience can build a true scale model 
that will look exactly like the real ship. The same Silver 
finish and all the markings. (See picture). W e furnish 
everything but the glue. Instructions also show arrange
ment for flying the Zeppelin indoors. When you build the 
Graf you will have the kind of model you always wished 
for, one that you can show to your friends and win their 
admiration.

These Models Are Beautiful, Dynamic and Inspiring!
Also Build This 34-Inch Model of the Four Motored Junkers Flying Wing 

LARGEST LANDPLANE IN EXISTENCE (With Four Landing Wheels)
Price of assembled model—S10.00.
Kit of all parts (metalized) with all mark

ings and full instructions. O X L Y  $1.00 .
These models make wonderful attractions for Hotels, Banks, 

Florists, Jewelry Stores, etc. You can make BIG M O N E Y  sell
ing them. Send your order for these kits today. Use attached 
coupon.

17
Dealers Write For Attractive Discounts 

G. E. JACOBS MFG. CO.,
Dept. ZM

2804 No. Kedzie Ave., Chicago.

C. E . JA C O B S M F C . CO.,
I 2804 N o. Kedzie A ve., Chicago.

Enclosed find Money Order for 5_______for whichI send m e:

Kits— Graf Zeppelin Five Foot Model 

Kits— Junkers Flying Wing Model

Name

Street Address . 

City ______________
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In Our Next Issue
Many of our readers have told 

us how much they like the Three 
View Drawings, so starting in our 
next issue we will publish two in 
each issue. One a wartime plane, 
and one a modern ship.

Another feature of our next 
issue will be the plans with in
structions, to build three different 
planes. One is a I S "  Flying Scale 
Model of a Cessna Monoplane, by 
one of the finest model builders 
in the country, Mr. Howard Mc- 
Entcc. Another is "T h e  Midget 
Indoor R .O .G .,”  a "thumbnail 
edition”  of the standard R .O .G . 
planes.

The third is the full site plans, 
with instructions, to build a Solid 
Scale Model of the Curtiss Hell 
Diver, by Wilson Russ.

The readers of our W ar Ace 
Stories also will not be disap
pointed, for the April issue will 
contain another thrilling chapter 
of Aviation's W orld W ar Heroes.

All these will be in addition to 
the regular installments of the 
course on the Aerodynamic De
sign of the Model Plane by 
Charles Hampson Grant, Aerial 
Radio by Capt. Leslie Potter, 
Airplane Engines by Lt. Η. B. 
Miller and Airplane Designing by 
Ken Sinclair.

Thanks to the many readers who 
have answered our Questionnaire, 
and, a revised Editorial Policy, 
we will be able to make each suc
ceeding issue of Model Airplane 
News more helpful and interest
ing.

If aviation is one of your hob
bies, or your profession, you can
not afford to be without every 
issue of Model Airplane News.

Subscribe N ow!

Published Monthly by MODEL AIRPLANE NEWS PUBUSU'ING CORE., Myrick Bldg., Springfield, Mass.
Editorial and General Offices, 1926 Broadway, New York City.
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Entered as second-class matter June 5, 1929, at the Post Office at Springfield, Mass., under the Act of
March 3. 1S79.
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All other countries $2.00 per year.

Chicago Advertising Office: 333 North Michigan Ave., C. H. Shatttick, Manager.
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Contributors arc especially advised to be sure to retain copies o f their contributions, otherwise they are taking 
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photograph's and drawings, ( if accompanied by postage) but wc will not be responsible for  any loss of such

matter contributed.
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Just  Out!
A  New Idea — Something 

Entirely Different!

‘Ideal-O-Craft”
M IN IA T U R E  

F A C -S IM IL E  M O D E L S

6  f o r  $ 1 .5 0

Miniature Models__
A,

1---  Curtiss^
_ Fledgeling 2— * Pitcairn
_ Autogiro
O--- - Laird
. Biplane4---* Gee-Bco

Sportster
^----British
,  S. E.-S
O " ·" Spad

.REN’T these the niftiest little 
Models you ever saw! Absolutely per
fect, fac-simile copies of the ships you 
read about every day, with every detail duplicated 
faithfully. Making these Miniature Models is the very 
latest idea for Model Builders. It’s great sport and a 
fine test of your workmanship. Fuselages are carved 
from solid blocks of Balsa, and the wings, tail assembly 
and other parts made from sheet Balsa. They are 
entirely different from anything you ever made before.
They don’t fly, of course, but you can color them ex
actly like the originals and use them for exhibition, as 
decorations in your room, den or workshop. Hang them up or mount them 
on stands. They’ll make a big hit with your friends.

Making these Miniature Models is easy. Just get the New IDEAL- 
O-CRAFT Kit containing everything needed, to make all six Models as 
shown above; Balsa blocks for fuselages; sheet Balsa with printed out
line diagrams for wings, tail assembly, landing gear, dummy motor, pants, 
etc., so you can quickly cut these parts with a razor blade; wood wheels 
ready to use for each model; finished aluminum propeller for each model; 
12 bottles of colors for decorating; G bottles cement; sandpaper; and six 
full size drawings with complete instructions on how to make and assemble 
each Model.

Be the first to get these wonderful Miniature Models—Send for your 
IDEAL-O-CRAFT Kit right now—You can make them easily and they’ll 
be the neatest, prettiest little jobs you ever did.

IDEAL AEROPLANE & SUPPLY CO., Inc.
You Can Depend Upon IDEAL for a Square Deal!
20 -2 4  W E S T  19th ST R E E T , N E W  Y O R K  C IT Y

Send Canadian Mail Order to Canadian Model Aircraft, 47 Hawarden Avc., Montreal
(Canadian Prices are 409c Higher to Cover Customs Duty)

A New Idea for Model Builders!

Six Perfect, Replica, 
6-in. Models of Famous 
Planes, Ready for You 
to Make and Decorate

All Six for Only

$1.50
Postago 15c Extra

GET YOUR

Ideal-0 - Craft Kit
N O W — Be the First 

To Make These M odels!



T HE conquer
or o f Baron 
M a n f r e d  

v o n  Richthofen, 
who was Germany’s 
greatest war ace, 
lives today in a quiet 
street in Toronto,
Canada, unnoticed 
by his neighbors, 
and almost utterly 
unrecognized b y 
fame. How did this 
silent, unassuming 
young man, who is 
accounted the dc- 
stroyer of that ter
ror of the air, the 
Red Knight of Ger
many, fail to be ac
corded the honors 
which a grateful 
empire should have be
stowed? Men who have 
done far less for their 
country are today wearing 
the highest decorations a na
tion can give a worthy defender.
Here is the story of an unrewarded 
hero, as great as he is unappreciated.
Let us begin at the beginning, March 22, 1918.

Seventeen months o f flying, fighting and killing had 
brought the 209th squadron of the Royal A ir Force to the 
little French village o f Tateghem, near the Belgian frontier. 
W ord had come that the Bochc planned to start at this 
point, their last great drive o f the W orld W ar; a mighty 
despairing push of the terrible grey lines toward the British 
Channel, which the Germans hoped would leave the Eng
lish army scattered, Paris in the hands o f the Kaiser, and 
the world on its knees.

To this final battle place of the armies of half the earth 
had been summoned the cream of both, side’s forces— among 
them the 209th squadron o f the Royal A ir Force and that 
most famous o f all aerial killers, Baron von Richthofen, 
and his death dealing Flying Circus. Commanding a flight 
o f five Camels on the British side was Captain A . Roy 
Brown, a homely, youthful Canadian, yet to bring down 
his first plane, and hardly heard of outside his own squad
ron. Hardly a match, these two, it would seem, yet read 
of the battles which were to follow their first meeting, and 
of the final thrilling outcome.

Early in the morning o f March 22, Brown took off with 
his flight o f five red nosed Camels to escort a bombing 
expedition across the German lines. Their “ eggs laid’ ’ the 
bombing planes streaked for home, but their escort tarried 
in the air, seeking excitement. It was not long before they 
got it. A t a height of 18,000 feet, Brown sighted a flight 
o f seven enemy planes.

Although outnumbered, Brown signaled for his comrades 
to start their dive. A s they drew nearer, each man among 
the British recognized by the distinctive markings of the 
enemy planes that they were about to attack the feared 
Flying. Circus itself. Yet they did not withdraw. Brown 
himself, dropping like a plummet on the nearest Albatross, 
openecFfire. T o  his surprise less than one hundred rounds 
sufficed to send the Hun that he had attacked, flaming to 
the ground. Anxious to confirm the crashing o f his first 
prey Brown followed the burning ship almost to the 
ground. When he pulled out of the dive, the air was 
clear of ships. Almost reluctantly he turned the red nose

o f his Camel toward 
home; enough fight
ing for one day, the 
famous Flying Cir
cus had been proven 
vulnerable. If the 
a l m o s t  legendary 
killers themselves 
could be defeated, 
why not their lead
er, Richthofen?

Eight days o f con
tinuous rain fell 
from March 22 to 
March 29, during 
which no ship could 
fly. T o  the superior 
artillery' o f the Ger
mans this condition 
w a s  a blessing. 
W ithout the harass
ing presence of the 

British A ir Forces, 
shells could be laid in 

the Allied territory with 
the precision and deadly ef

fect of a rifle bullet from a 
sniper’s gun. So at last to the air

men at Tateghem came the order 
to move, first to Bailleul, then with

in the hour a further retreat to Marie Clair Nord. To the 
pilots o f the 209th Squadron this meant fifty hours of back 
straining, nerve destroying labor, loading equipment on 
huge lorries, taking down lines o f communication, and dis
mantling apparatus that the Germans must never have. And 
when the rest o f the work was done, a jolting trip over 
shell-torn roads back into Bailleul to climb into their wait
ing Camels and fly them to safety at Marie Clair Nord.

T O the five men o f Brown’s flight who sat like figures 
of trembling clay at the controls o f their planes it 

seemed no doubt that theirs was a hopelets task. Brown 
himself had stated that he had but little hope o f finishing 
that flight alive. Sluggishly the little group of weary war 
birds climbed for altitude, hardly looking for the enemy 
craft that they knew were waiting to attack them. Five 
thousand feet, ten thousand feet; at twelve thousand the 
attack came. Five of the circus descended like bombs on 
the tired occupants o f the red nosed Camels. One Alba
tross attacked Brown. Like a flash the Canadian flung 
himself into a dive, looped and zoomed up to find himself 
above his enemy and literally with “ the upper hand.”

As he was about to fling himself into the plunge that 
would send his attacker to the earth he felt his craft 
wobble under the impact o f a second challenger’s bullets. 
N o time to dive, the bead was on him, and the tracer 
bullets were already ripping their way up the length of 
the fuselage toward his defenseless back. A  frantic jerk 
on the stick, and Brown’s nose went up. The Camel flipped 
in a perfect somersault and once again he was in a position 
for the kill— thirty yards behind and above his enemy's 
tail. Both his thumbs pressed long on the triggers of his 
two machine guns. Tw o hundred bullets seared into the 
cockpit o f the Boche plane. It was enough. Brown's sec
ond victim o f the war was dropping toward the earth, a 
fiery' cross in the murky skies.

Once again Brown pulled himself from his following 
dive to find the air free of planes. A t the airdrome, sad 
news awaited the commander o f the little flight of red nosed 
Camels. All the pilots had (Continued on page 40)

—This picture Is furnished throne!· the courtesy of the Aeronautical Chombeř of Commerce.
The "Sopwith Camel,” flown by Roy Brown in his fight with 

“The Red Ace.”

The Story of Roy Brown
Destroyer of von Richthofen 

By J. NOBLE

4



P R O B A B L Y
the most de- 
sirable qual

ity of a fuel intend
ed for use in the 
internal combustion 
engine is to have the max
imum number of heat 
units for φ ε  minimum 
weight and volume. Par
ticularly is this true in the 
case of the airplane pow- 
erplant w h e r e  m o r e  
energy per pound o f fuel 
means that a larger pay- 
load may be carried. N or must we 
overlook the volume of the fuel, for 
space in the airplane is at a premium 
at best. These conditions eliminate 
the possible use of a vaporous gas which might be carried 
in charged cylinders.

There are many other qualities which influence the selec
tion of a proper fuel for the internal combustion engine. 
A  certain degree o f freedom from foreign matter is de
manded. Especially is this true of impurities that might 
become corrosive upon contact with such metal parts as the 
fuel tank, fuel lines, and the carburetor. Sulphur and 
other compounds which may be converted into acids are 
particularly bad. Obviously, the fuel must be chemically 
stable, that is, it must maintain its proper composition un
der any conditions o f temperature or pressure. Naturally, 
the fuel must be such that it is readily available through
out the territory in which its use may be expected.

It happens that gasoline fulfills very- closely the demands 
placed upon it by the airplane and automotive industries. 
It contains an unbelievable store of energy. For example, 
one gallon of gasoline has the equivalent energy of ninety- 
six pounds of dynamite! A s a matter of fact this deriva
tive o f petroleum answers every- demand made upon it 
except one. It will detonate or knock when used under 
high compression conditions. Even this disadvantage can 
be alleviated, providing, o f course, the operator is willing 
to pay the additional cost of blending the fuel with some 
anti-knock substance.

Man is fortunate to have discovered the great pools of 
petroleum deep in the recesses of the earth. The energy 
stored within this black, viscous liquid has provided the 
human race with many o f the necessities and with not a 
few o f the luxuries of life. The heat of the sun appears

to be responsible for 
the petroleum which 
we now enjoy. Ori
ginally this oil was 
in the form of trees 
or green growing 

matter that stored up 
energy due to the heat 
rays o f the sun. Layer 
after lay-er o f the vegeta
tion decomposed —  per
haps in a swamp. As lay
ers of soil were swept over 
the matter the weight of 
the earth pressed the vege

tation into closer contact. Possibly it 
took the form o f coal and eventually 
it decomposed further into the oil we 
now know as petroleum.

First known in this country by the Indians it was col
lected off the surface of springs and used for medicine. 
Now it has become one o f the most important industries 
in the world and its by-products are known wherever man 
lives. Since 1859, when the first well was sunk near Titus
ville, Pennsylvania, millions of barrels of oil have been 
raised out o f the earth. The struggle is constantly going 
on. Geologists and field engineers are always on the move 
in the wildest jungles of the world in an effort to discoycr 
potential oil fields for the large companies. In some parts 
o f California successful wells have actually been sunk in 
the sea. Others are drilled in the swamps of Venezuela.

W E have seen that gasoline was at one time a useless 
by-product necessarily produced in the manufacture 

o f kerosene. The heavier oil only was desired, for the 
lighter derivatives, such as gasoline, were so volatile that 
they readily formed explosive mixtures upon contact with 
air. Kerosene, however, being heavier, did not vaporize 
so readily and could be used safely in lamps for illuminat
ing purposes.

As the novelty of the automobile wore off at the begin
ning of the Twentieth" Century-, cars gradually became a 
necessity. This provided a steady market for gasoline, the 
by-product which had formerly- been wasted. Instead of 
the car owner purchasing his fuel in the drugstore, as he 
first had been forced to do, livery stables began to carry- a 
supply for the motorist. The demand for gasoline, of 
course, was proportional to the number o f cars in .use 
throughout the country-. The continued increase of auto-

Navy Boeing Fighters maneuvering while lashed together. 
(Possible only when good engines and fuel are used.)

The Airplane Engine
Fuels, Their Composition 

and Effect

By-H.B. Miller, Lieut, (jg) U.S.N.

CHAPTER HO. 10
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results in a great number o f byproducts, one 
of which is benzol formerly known as ben* 
zene. This hydrocarbon forms a very useful 
fuel and has a high anti-knock rating. It 
contains practically as much heat as gasoline 
and since it does not detonate, more useful 
energy can be extracted from it. However, 
it is more expensive than gasoline and is apt 
to contain undesirable impurities such as 
sulphur.

It has one decided disadvantage in that it 
has a high freeze point, approximately 40 
degrees F., and for this reason cannot be 
used in cold weather nor in high altitudes. 
It is used for the most part as a blend to 
lend anti-knock qualities to gasoline, but it 
is to be noted that the atmospheric tempera
ture must be carefully taken into considera
tion when using this fuel. The blend con
sists of from thirty to fifty percent benzol 
depending upon the compression.

The remaining source of fuel is one that 
will always be present on earth. By distilling 
the fermentations o f vegetation ethyl alcohol 
is obtained. W ood or methyl alcohol results 
from condensing the vapors given off by 
heating wood. W hile both are poisons, they 
can and are used as fuels under certain con
ditions. Like benzol the alcohols offer 
many good points, though they also have 
some disadvantages.

While alcohol has an extremely high 
anti-knock characteristic it is low in heat 
units. Gasoline has about 21,000 B. T. U.’s 
per pound, whereas alcohol has but from 
9,000 to 13,000. On the other hand, because 
o f the fact that alcohols do not detonate 
they can be compressed further resulting in 
increased efficiency.

However, alcohol is hydroscopic. That is, 
it will absorb moisture from the atmosphere. 
W ater in the fuel o f an airplane would have 
disastrous results and can not be tolerated. 
Alcohol is often used as a blend to lend 

(Courtesy of ti,e Ethyl Corporation.) anti-knock qualities to fuel used for special
The Mechanism of Detonation. purposes, such as racing. In case of national

mobiles in the world has placed a progressive demand for 
more fuel. Fortunately, more and more oil fields are· being 
discovered and we frequently find that a state of over
production exists. Also, the methods o f extracting gasoline 
have improved and greater percentages of the lighter oil 
arc now obtained from the crude oil.

V ARIOUS estimates have been made as to the amount of 
petroleum remaining in the earth. It would appear, 

however, that with reasonable conservation the United 
States has available many years' supply of crude oil. If, 
however, our supply should become exhausted, we still will 
be able to secure suitable fuel of some sort. For example, 
some of the western states such as Nevada and Utah have 
millions of tons of shale.

When crushed and heated this rock will give off vapor 
which can be condensed. The resulting liquid will approxi
mate petroleum gasoline in nearly all respects. This par
ticular process has never been developed [Commercially be
cause it is unable to compete with the producing cost of 
gasoline, but nevertheless, it remains as a source of fuel 
for future generations.

Another ready source of internal combustion engine fuel 
lies in the huge bituminous coal deposits which exist in 
the United States. Destructive distillation of this coal

Piston, which has swallowed a valve which 
“stuck” due to use of gummy gasoline.
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emergency or a shortage of petroleum, alcohol could be 
used quite successfully in some types of engines as it is 
now used in Germany.

Petroleum is a complex compound consisting of many 
different hydrocarbons. Each of the different constitu
ents have a different molecular weight which gives them 

varying boiling points. Advantage is taken of this to sepa
rate the liquids by the process o f fractional distillation. 
If heat is applied to any liquid, the molecules will increase 
their activity. Eventually they will reach such a state of 
agitation that they will jump from the surface of the 
liquid and form a vapor.

The liquid is then said to be boiling. Fractional distil
lation is nothing more than this. As heat is applied to 
crude oil the lighter molecules will be released irom the 
surface first. As more heat is applied to the petroleum 
another group of molecules or another class of oil will pass 
off as a vapor. Thus it is seen that the distillation of the 
various products of petroleum is controlled by their re
spective boiling points and it is only necessary to collect 
the several vapors in separate condensers.

The first group of vapors to be driven off o f the raw 
crude oil is called petroleum ether. It consists of several 
of the extremely light hydrocarbons, several of which are 
eventually lost to the atmosphere because of their low boil
ing point. In this group, however, is the liquid, known as 
gasoline. It consists of varying proportions of hextane, 
heptane, and octane, depending upon the characteristics of 
the original crude oil.

The next liquid to pass off as a vapor is benzine, some
times called naphtha. Following this in order are kerosene 
and lubricating oil. The residue is used for many purposes 
depending upon the type o f crude used. Practically all 
Eastern crudes, notably those o f Pennsylvania, have a 
basic foundation of paraffin, while those of California and 
some parts of Texas have an asphalt base.

Because of the presence o f more aromatic hydrocarbons 
the gasoline obtained from the western or asphaltic crudes 
has a better anti-knock value than those refined from the 
eastern oils. The petroleum from the mid-continental fields 
o f Oklahoma and Kansas will tend to have characteristics 
of both paraffin and asphalt base crudes.

(Courtesy of the Bthyl Corporation.) 
Knock Testing Engine.

(.Courtesy of tltc Ethyl Corporation.)

Approximately twenty-five percent of the volume of the 
original crude oil will pass off as gasoline. While this is 
an appreciable amount, still it is insufficient to supply the 
tremendous demand for automotive fuel throughout the 
country. It is essential that more crude be refined or that 
methods be devised for recovering a larger volume of gaso
line. fortunately, this has been done and the process is 
called the “ cracking method.”

W E HAVE seen that the fundamental difference be
tween the various hydrocarbons which make up the 
crude oil is in their molecular weight. If the larger 

molecules of the heavier oils which remain after the gaso
line has been refined off can be broken down into smaller 
molecules, they will have characteristics similar to those 
of the lighter and more volatile oils. Therefore, after the 
gasoline is distilled off the remaining crude is heated up to 
725 degrees F. and placed under a pressure of about 
seventy-five pounds. This treatment will break down the 
large molecules chemically and they can then be distilled 
off as “ cracked" gasoline.

These gasolines are generally unsaturated, that is, lack 
the proper number of hydrogen units and for this reason 
are more likely to deposit a gummy substance within the 
combustion chamber of an engine. In addition, they will 
also contribute to a rapid formation of carbon. Both of 
these features will tend towards improper valve operation. 
For this reason “ cracked gasolines”  are generally blended 
with naturally refined fuel. Early fuel o f this type had a 
tendency to give off an obnoxious odor but this unpleas
antness is being overcome. Cracked gasoline appears to 
have a better anti-knock value than normal fuel.

By using this method as (Continued on page 44)



Here Are the Winners
of

The “ Scrambled Picture“  Contest
The “ Good News”  At Last!

AT  LAST the winners have been chosen, after 
much deliberation and mopping of brows. 

, Some o f you, I suppose, have been on pins 
and needles to learn whether or not you have been the 
lucky one on this great occasion. It has been more difficult 
than the Manchurian question to decide but we trust greater 
satisfaction will result than has been produced by this Far 
East problem. There will be at least three happy young 
men out of. the multitude that submitted answers; and what 
a time we have had to decide who the three should be. 
Our estimation of the knowledge of the young men of 
America regarding aeronautical problems has risen tremen
dously. Mr. Jones, Mr. Hersey and I wish to congratulate 
the winners and the near-winners for their remarkable 
demonstration of aviation intelligence. Many were so ex
cellent that it was very difficult to choose between them, 
and our regret is that we cannot offer three times as many 
prizes as we intend to give.

W ell, let us get down to business as we don't wish to 
draw this out too long and keep you in suspense, for the 
strain is very difficult to withstand, I know.

F irst P r ize  T o —

For winning the first prize, we wish to congratulate 
Mr. James E. Morgan of No. 12 N. Seminole Drive, Chat
tanooga, Tenn. “ James, yrour entry showed remarkable 
patience and knowledge. It was extremely neat, well set 
up, and the information that was given was accurate. W e 
should say that you show great promise in the engineering 
field in general, and aviation in particular. W e will watch 
your progress in aviation with interest. As y’ou know, the 
first prize is a ten-hour flying course. In order that we may 
be able to give you particulars regarding where you will 
take this course and when, we request that you write us 
immediately so that arrangements may be made that will 
be convenient both to you and to us.”

S econd  P rize  T o —

The second prize is a complete ground course. This in
cludes the study of many of the sciences relative to aviation 
and the servicing and upkeep o f a plane. W e call this a 
ground course because it does not include flying. However, 
it is not only a ground course in this sense but also in the 
sense that it gives a complete ground work of aviation 
knowledge. W e  wish to congratulate Mr. Nels H. Man- 
son, of Sioux Falls, South Dakota, in winning this second 
prize. “ Your entry, Nels, was very' excellent. W e wish 
to commend you particularly upon the accuracy of the in
formation which you gave. It is significant of close ob
servation and study. W rite to us as soon as possible so 
that we may make the necessary' arrangements for you to 
take your course. If you have any suggestions as to what 
yOU prefer to do or where you wish to take this course, let 
us know.”

T h ird  P rize  T o —

The third prize, a two hundred mile flying trip with the 
famous flyer, “ Casey”  Jones has been won by Mr. James 
Emmi, 628 North Street, Rochester, New York. "James, 
y’our entry was on a par with the winners o f the first two 
prizes.”  In fact, there is very little difference between these 
three young men which, as you may understand, has made 
it a difficult task to choose the winners. “ In your case, 
James, it was necessary- for us to consider very small errors 
in try-ing to make a fair decision. For instance, the Curtiss 
King Bird is powered with two 240 h.p. W right engines. 
There were many o f the contestants who failed to distin
guish these engines accurately from the 300 h.p. type. Will 
you please write to us, James, as we have requested the 
other two prize winners to do? You will probably have 
some choice as to where and when you wish to take your 
ride. Let us know what arrangements would be convenient 
for you.”

T HOUCH we have only offered three prizes, we wish to 
give special mention to Fred Sparrow, Jr., 72 Beckwith 
Street, New London, Conn., who was scheduled for second 

place early in the contest hut who was nosed out toward 
the end by one of the later entries. “ Fred, you were 
given fourth place.”

W e also give honorable mention to Joseph E. P. Bat
taglia, 1059— 2nd Avenue, New York, N. Y., who was 
given fifth place. “ Joseph, you showed great artistic ability 
and your pictures were neatly put together. Certain mis
takes, however, occurred in the information given, which 
prevented you from receiving a higher rating.”

W e wish to especially commend Joseph Friedland of 23 
Morrell Street, Brooklyn, New York, for the remarkable 
folder which he entered. “ Joseph, y-our work was extremely 
neat and accurate from an artistic standpoint. It was by 
far the most beautiful of the folders submitted. Several 
mistakes in the information given, however, detracted from 
its value.”

W ill the three young men who won fourth, fifth arid 
sixth places communicate with Mr. Grant, the new editor 
of Model Airplane News, as soon as possible? If it is 
convenient for any one o f the prize winners and these 
latter three who received honorable mention, to come into 
the office in person, we will take great pleasure in meeting 
them.

I suppose there are going to be a great many of dis
appointed young men throughout the country who entered 
this contest and did not win a prize. This is the only 
thing that I do not like about contests o f this sort. It 
bring happiness to a few, but sorrow to many. After all, 
we cannot be the winner in every game we play. Life, 
itself, is nothing but a game in which there are many 
different fields that we may (Continued on page 47)
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The Aerodynamic Design 
of The Model Plane

to V

By Charles Hampson Grant

This is the second o f a series o f articles by a practical 
designer; a lifetime o f experience is put at your service. 
Here you will find answers to many o f the puzzling 

problems that have mystified the model builders.

THE installment o f this course in last month’s 
issue ended with an explanation of the ef
fect of the amount of camber, on the lifting 

qualities of a curved wing. Let us now investigate our 
problem further and determine how the lifting effect of 
the air on the wing changes when the wing passes through 
the air at different angles of attack. This is a very im
portant point:

P roper A n g le  o f A ttack
As we have stated, the angle o f attack is the angle at 

which the wing strikes the flow of air, or angle that the 
“ chord line," which passes through the leading and trailing 
wing edges, makes to the line o f flight. This is'shown in 
Diagram No. 6.

If the line o f thrust, which is a line parallel to the 
propeller shaft and passing through its center, is parallel 
to the line of flight, then the angle of attack is also the 
angle of incidence. In other words, the angle o f incidence 
is the angle between the chord line of the wing and the line 
of thrust.

A  wing usually starts to lift at a negative angle of about 
four degrees. The amount o f this negative angle depends 
upon the type and curve o f the wing section. The lift 
increases steadily as the angle o f attack increases, until 
about an angle of fifteen degrees is reached, at which point 
it starts to grow less very sharply. This point is called 
the "burble”  or stalling point. A t about plus four degrees, 
the wing is the most efficient, giving the most lift in com
parison to the resistance incurred. (Fig. No. 10.)

In the form o f a rule, we may say that the lift on a 
wing increases in proportion with, the angle of attack in 
degrees, plus four degrees. This quantity of four degrees 
which is added, takes into account the fact that the wing 
starts to have a lifting effect at about minus four degrees.

As an example, if the wing is flying at (-J-2) degrees 
and we wish to double the lift by increasing the angle of 
attack, then we would have to double the effective lifting 
angle which is (2°— 1 ° )= 6 ° . The effective lifting angle 
o f the second wing should then be (12°). As this includes 
four minus degrees, we must subtract them from this 
(12°), in order to determine the positive angle of attack. 
W e have then (12°— 4 ° ) =  -{- 8°. Eight degrees is there
fore the angle at which the lift o f the wing would be twice 
as much, as if the angle o f attack was (-f-2 °).

The machine, when in normal flight, should be flying 
in a direction parallel to the line o f thrust, so the wing 
should be given an angle o f incidence (same as angle of 
attack under these conditions) at which it will be most 
efficient, or an angle slightly less, so that when the plane 
climbs and the angle of attack thereby increases, the wing 
then will be passing through the air at the most efficient 
flying angle.

This, in most wings as we have just shown, is approxi
mately three to four degrees, so if we give our wing an 
angle of incidence of two to tjjree degrees, it will give the 
best results.

To do this, the front edge of the wing should be raised 
1/16 inch for every degree that you want, for every four 
inches o f wing chord. Thus, if our wing chord is four

9
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inches and we wish to give our wing an angle o f incidence 
of three degrees we would raise the front edge 3 /16 inches 
above a line drawn parallel to the line of thrust, through 
the trailing edge of the wing, as in Fig. No. 7.

C en ter o f  P ressure

W E WILL also need to know what the “center of pres
sure” is, and how it moves about.

If we could take all the small pressures o f every air par
ticle over the entire wing, and concentrate them at one 
point so they would give the same effect as if they were 
spread out, then the point at which this force, equal to the 
sum of all the small pressures, would act, is the center of 
pressure. In the case of a flat wing, this pressure acts at 
a point (A ) near the front edge, at small angles of attack, 
and if the angle is increased, it m ovo bac\ toward the 
center of the wing into position (B ), Fig. No. 8.

It can be seen that 
this condition tends to 
push up the low or rear 
edge of the wing, as 
the angle of attack in
creases, and causes it to 
right itself. It is a 
stable condition. How
ever, in the case o f the 
curved wing, the (C.
P.) acts directly the op
posite. (Fig. No. 9 ) .

Tin's causes the curv
ed wing to be unstable 
and to nose up sharply 
when once the front 
edge rises up slightly 
while in flight. W e  use 
th e  horizontal t a i l  
plane, or stabilizer, to 
overcome this unstable 
tendency o f the wing.
This will be explained 
later under “ stability.”

Speed
In examining all the 

factors which effect the 
lift o f a wing, we must

not forget the most important one, “ speed,”  or velocity. 
It is obvious that the more air particles that are displaced 
or deflected by the wing at any given angle o f attack, the 
greater the “ lift" will be. Also the harder each particle 
strikes the wing, the greater the lift will be. This is just 
what happens when the speed of the wing increases. If 
we have a wing that lifts (2) ounces at five miles per hour 
and we double the wing velocity, what happens? A t (10) 
miles per hour, twice as many particles are striking the 
wing per minute, thus generating twice the lifting effect 
because of this fact. Also these particles strike the wing 
twice as hard, which fact again causes the lift to double. 
So instead o f the lift of (2) ounces, generated at (5) miles 
per hour, we have (2) ounces x 2 x 2, or S ounces of lift, 
at (10) miles per hour. In other words we can say that 
the lift is proportional to the velocity squared; or, L = K  V 2.

Where L =L ift, V =vclocity , and K = ( A  Constant)
which need not be 
known to show propor
tional values.

So far we have de
termined the following 
facts:

1. The greater the 
wing area, the greater 
the lift.

2. The “ lift”  is pro
portional to the cam
ber, or fineness ratio. 
This is the height of 
the wing curve divided 
by the chord. If the 
chord is (4) inches and 
the camber is (J/á) 
inch, then the fine
ness ratio is ('/s).

3. The “ lift”  is pro
portional to the square 
o f the speed of the 
wing through the air.

Taking these points 
into account we can 
write a formula for the 
lift on a wing, for the 
benefit o f our readers 
who may be technically
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inclined, as follows:
L = K  C A  (V )5

Where L = L ift in ounces, C = th e  heighth 
o f camber relative to the chord.

A = th e  area of the wing in square inches, 
and V = th e  speed or velocity in miles per 
hour. (K) is a constant whose value depends 
upon the shape of the wing section, the angle 
of attac\— and the density of the air. How
ever, for practical purposes, a value of (0.002,) 
may be given to K. This value of, K =0.002, 
wifi give approximate results for single sur
face wings, at a (2) degree angle of attack.
The formula may be written, L =  (0.002) C  A
V 2.

If we wish a formula that will be correct 
for double surface wings as well as single sur
face ones, we should substitute (3C'‘+ C n) for

4
(C ), in the formula, which then will be—

L =  (0.002) (3C U+ C B) A  V 2. (W hen the 
4

angle of attack equals (3) degrees.)
C u= T h e  camber o f the upper aerofoil sur

face relative to the chord. (Fineness ratio).
C B= T h e  fineness ratio of the under or bot

tom aerofoil surface.
If we wish our formula to take into account 

changes in|the angle o f attack, it must be mul
tiplied by the quantity, ( 4 + 1 ) , where (I) =6
the angle of attack or “ Angle of Incidence."
(The angle o f the wing chord to the line of 
thrust.)

The formula now may be written,
L =  (0.002) (3C U+ C B) A . V 2. (4 + 1 )

4 6
Tliis formula will give only approximate 

values for the lift, but will be correct enough 
for practical purposes.

Below is a table which gives the amount of 
lift per square foot o f wing area, in ounces, 
for various camber chord ratios, at the speeds 
indicated. These figures are for an angle of 
attack of (3) degrees.

For Sincle Surface W ings O nly 
Miles Lift. Lift.
Per /Cam ber \ /Camber 
Hour k — 1 /1 5 )  \ — 1/12

3 .173 02. .213 oz.
6 .69 oz. .852 02.

12 2.77 02. 3.41 02. 4.16 02.
Multiply above values by (% ) ,  to get correct 

values for Double Surface Wings.
Fig. No. 10 shows, by means of graphs, how 

the Lift, Drag and the Lift-Drag (Efficiency) 
ratio of a wing changes with the angle o f at
tack. Considering the lift-drag curve, we see 
that in this particular case the efficiency in
creases, from (-2) degrees, up to about five 
degrees, at which point the curve is the high
est. Then as the angle of attack becomes 
larger, the efficiency gradually grows less.

The lift curve shows that lift increases uniformly, or 
nearly so, as the angle o f incidence increases, up to about 
fifteen degrees. Beyond this point the lift drops away rather 
sharply. The curves shown do not illustrate any one par
ticular wing but are typical for a double surface wing 
with a flat lower camber and an upper camber o f about 
1/12 the chord.

A  diagram of curves for a single surface wing with a 
camber of 1/12 the chord, would show the lift and L /D  
curve starting the rise from a point at (— 4) degrees in
stead of (— 2) degrees.

The lift and efficiency would increase at about the same 
rate but would not reach as high a maximum degree, as 
in the curves shown. Fig. No. 10.
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The value o f the coefficients shown on the left side of 
the tahle corresponds with values you should substitute for 
(K) in the “ Lift”  formula.

The value used in our formula as an average condition 
is (.002). The horisontal line corresponding to this figure 
cuts the "L ift”  curve at about (3 °) if you will notice. 
This means that at (3°) angle of attack, the lift may be 
calculated by means of the formula by using a value of 
(.0035) in place of (K) ,in order to calculate the value 

of the lift at this 
angle of attack.

N o w  suppose 
we summarize the 
several factors that 
effect the perfor
mance, and there
fore the design of 
the cross section of 
our wing. This 
cross section we 
call an aerofoil.
W e will sec then 
how we may use 
this knowledge to 
design an aerofoil 
for our model 
plane wing, that 
will give us the 
type of perfor
mance we desire.

First the posi
tion of the highest 
point of the upper 
surface curve ef
fects the efficiency 
o f the wing. It 
should be from 
30% to 35% of

the chord from the leading edge.
Second, the heighth of the upper and lower surface cam

bers effect the lifting capacity of the wing at any given 
speed. The higher the camber, the slower the wing may 
fly and yet lift a given load. Also the higher the camber, 
the greater the lift on the wing at a given speed.

Third, the shape o f the aerofoil effects the movement 
of the center o f pressure, and consequently the stability 
of the model.

N o w  suppose 
we examine curve 
No. 1, Fig. No. 11. 
This is a section of 
a single surface 
wing. The lower 
curve is approxim
ately the same as 
the curve of the 
upper wing sur
face. The heighth 
of the two cam
bers is compara
tively high. This 
is a section, there
fore o f a high lift 
o r  s l o w  flying 
wing, as are also 
sections No. 2 and 
No. 3. Section No. 
2, however derives 
most of its lift 
from the fact that 
the upper camber 
is high. The lower 
surface being prac
tically flat, gener- 

(Continued on 
page 43)



A FLYING SCALE MODEL
OF

T HE history o f the 
S. E. 5 is fairly well 
known, but not as 

widely known as that of the 
famous SPAD and others.
The reason probably is that 
it was a late development in 
the World W ar.

The letters “ S. E. 5”  mean 
Sopwith Experimental No. 5.
The motor was an Hispano 
Suiza of 200 Η. P. The top 
speed was over 120 Μ. P. H , 
and the climb was exception' 
al. It was one o f the smallest 
ships used by the Allies, hav' 
ing a wing spread o f only a 
little over 26 feet.

The machine was 
seldom camouflaged, 
usually being finished 
entirely in aluminum.
Colored this way or 
left in white with the 
proper circles a n 
stripes, it makes a beau' 
tiful model.

Incidentally, t h e s e  
fine ships have been 
used extensively in 
many parts o f the 
world since the war as 
sky writers. This stren
uous work was 
an easy matter 
for the agile S.
E. 5.

The model to 
be described is an 
exact scale copy, 
η o concessions 
whatsoever being 
made, except, o f 
course, for a mod
el size propeller.
The S. E. 5 makes 
an excellent sub
ject for model 
work due to the 
long tail, the di
hedral, and the 
simple construc
tion possible. It is also well balanced for flight.

Most of the balsa used is of the medium variety. Reed 
‘ is used for tail surface because it permits easy adjustment 
o f performance, and is, besides, very easy to form. The 
wings are adjustable by a method described in the construc
tion section. This scheme of adjustment makes it easy to 
counteract propeller torque and control performance of the 
model.

Now let’s begin construction.
N ote: Construction Drawings are full scale

Fuselage
Secure a flat board and lay 

out on it the top and bottom 
longerons from the side view, 
Figure I, with all connecting 
uprights and diagonals. Put 
the 1/16 inch square longer
ons in place, holding them 
with pins, and then cut the 
uprights and glue them in as 
you go along. Use pins 

■plentifully, but do not put 
them through any of the 

>ng the sides, 
diagonals in 

Make two of these sides 
exactly the same. A l
low three quarters of 
an hour for the glue to 
dry, as the sides will 
spring out of shape if 
not absolutely dry. 
This work may be 
done directly on the 
board; a razor blade 
will easily loosen it.

The sides are then 
set upright and form
ers 1, 2, 3, and 4 glued 
in place, together with 
the corresponding low
er cross pieces, making 

sure the sides are 
at right angles. 
The extra lower 
cross pieces A  
and B shown on 
the top view, 
Figure III, must 
not be omitted as 
they take the 
strains when a 
l o w e r  w i n g  
strikes an object 
in flight.

After the glue 
has set, the rest 
of the formers 
are put in place, 
one at a time, 
starting with No. 

5 and going back, each with its lower cross piece. All 
formers are 1/32 inch balsa.

T h e  radiator can now be cut to size, and glued in place 
after the hole has been made. The cockpit is outlined 
with 1/16 inch reed. The stringers arc made of 1/16 inch 

soft balsa and glued in. They are not all shown in the 
drawings as it would be confusing. Four are needed in 
front and three in the rear. The short ones from the 
radiator to No. 8 former should not be forgotten. Do not 
put in the rudder upright yet.

THE S. E. 5.
A  One Ounce Model with 

Remarkable Flight 
Characteristics

By HOW ARD McENTEE
\

The Completed Model which is difficult to distinguish from a
Real Ship.

Good Looks? Yes, and better yet, Excellent Flights.

13
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The Iront motor clip of .032 music wire is made as shown 
in full size sketch in Figure 1, and glued on back of radiator.

Landing G ear

THE landing gear struts are all o f 1/16 inch flat and 
fairly hard balsa. The edges should be nicely rounded 
off, but do not cut off too much or they will be weakened. 

The double front struts are made in one piece, IJA inches 
long. They are glued to the bottom o f the lower longerons, 
each being held with a single pin. When the glue is set, 
the rear struts are 
similarly put in 
place. The cross 
piece is sanded to 
a streamline or air
foil s h a p e  and 
glued to the bot
tom of the struts.
If this work is 
done while the 
glue is set but still 
plastic, the landing 
gear may be trued 
up properly, then 
held with weights 
until it is. fully 
dry.

The tailskid and 
rudder upright are 
made all in one 
piece from bam
boo, but should be 
laid aside until the 
horizontal tail sur
faces are in posi
tion. The axles are 
made from .032 
music wire. The 
detail is shown in 
Figure IV. The 
single loop gives 
them more spring 
to help on bad 
landings. I t  is  
made by bending 
th e  w i r e  once 
around a j/$ inch 
nail, held in a vise.
The axles are 
glued and bound 
to the bottom o f 
the spreader. The 
wheels are 1JA 
inch in diameter 
and may be of 
balsa or celluloid 
They are held by 
bending the axle end back.

T a il Surfaces
As stated in the introduction, these are made with a 

reed outline, which is bent as follows: place the magazine 
page on the flat board— it need not be detached. Lay a 
sheet of wax paper over it, then outline the inside of all 
curves with pins, spaced about 3 /16  inch apart. None are 
needed on the straight parts. Soak the reed in hot water 
for about fifteen minutes, then remove and wipe off excess 
moisture. Start with one end near the rudder post or 
upright and njn it around the outside of the pins until 
the other end is again at the rudder post. The reed will 
bulge out between curves, and more pins should be 
placed in these places to hold it in the proper shape. These 
must be put in as you progress around the outline; do not

wait until afterwards. If the reed tends to bend upward, 
two pins crossed over will cure the tendency. Follow this 
method in making the outline of the rudder.

When the horizontal tail reed is thoroughly dry, the in
side bamboo cross pieces are put in, leaving the reed pinned 
just as it was. The long bamboo spar is 1 /16" x 1/32". 
The ribs are 1 /32" x 1 /64" bamboo. The reed is cut lydf 
through in the center where it crosses the long bamboo spar, 
so that it will not be so far out of line. When dry, the 
pins are taken out and the horizontal tail is removed and

glued to the un
derside of the top 
longerons, making 
sure it is trued up 
all ways. Small 
weights will hold, 
it until the glue 
dries.

N ow  the com
bined rudder post 
a n d  tailskid is 
glued in place and 
the rudder outline 
glued on. The 
lower fin outline 
piece of 1/32 inch 
s q u a r e  bamboo, 
and the long tail- 
skid piece may be 
put in place now. 
Do not glue the 
latter at the lower 
end, only the up
per. After the 
rudder outline has 
dried, the two ribs 
of bamboo, 1/32" 
square, are put in.

The .032 wire 
pin to hold the 
motor stick, shown 
in Figure I, is 
glued in place. A  
f e w  t u r n s  o f  
thread will hold it 
while the glue sets. 
This method of 
holding the stick is 
better than a clip, 
because it allows 
the rubber to twist 
the stick and no 
strain whatsoever 
is put on the body.

M otor  Stick
The motor stick 

is of medium balsa, 11" x 3/16" x JA". The rear hook is 
fastened by thread and glue to one end. The small pin 
hole is made in the rear of this same end. The propeller 
hanger is of 1/16" thick aluminum, /s" x % "  before bend
ing. The hole is punched or drilled *A" from one end, and 
the piece is bent 5 /16" from the same end. Any ready 
made hanger of similar dimension will be equally satisfac
tory. The hanger is bound and glued to the top of the 
motor stick. Be sure that the stick fits into the fuselage 
correctly before proceeding.

P rop eller

The propeller is made from a block 5/2" x Zi" x Zg" ■ 
Before carving, it is cur. to shape as shown on the figure. 
When the blades are cut, they (Continued on page 42)
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v"se In Aerial Radio
cts as An Indispensable 

Aid to Aviation.
Its Installation

By Capt. Leslie S. Potter
First the 
of weath' 

aid to navi- 
means of two-

:tween plane and plane, "and between 
he limitations of aerial radio are prin

cipal^ weight and of ignition interference. This
latter wasOffiraÄvith in a separate article.

Dealing first with the collection of weather reports, it 
becomes obvious that any success in this direction depends 
on a highly developed system of ground stations with spe
cially trained observers. This branch of the work falls more 
properly under a study of meteorology than of radio, but 
something o f its nature must also be understood by the 
aerial operator. The weather forecasts are made by the 
Weather Bureau and turned over to the Department of 
Commerce for dissemination. The Department of Com
merce has installed, or is in process of installing about forty 
radio broadcasting stations along the principal airways of 
this country.

( CHAPTER 10)

These stations 
are inter-connect
ed, either by ra
dio or land line, 
and are thus able 

to bring up to the min
ute all information con
cerning the weather 

along the routes covered by 
them. This information is 

broadcasted at hourly or half hourly 
intervals throughout the day. A  pilot 
along the route is kept continuously 
posted as to the latest weather condi

tions likely to efFect him. In order that this information 
should be of the greatest value to all, it was decided that 
telephony should be used in preference to telegraphy in 
order that small planes, on which only a single pilot was 
carried, might also be able to get this information. If it 
were telegraphed, it would be difficult for planes to receive 
it unless a separate radio operator were carried.

To receive weather information in the air, therefore, 
a simple receiving set with antenna and headphones must 
be carried. Figure No. 1 shows a map o f the broadcasting 
stations operated by the Department of Commerce. The 
circles cover an area o f 12? miles round the sending station. 
This distance is regarded as a reliable minimum daylight 
range. A t night, o f course, signals can be heard at greater 
ranges. In order to keep in constant touch with these ground 
stations, then, a receiving set must have a reliable minimum

Fig. No. 1. Map showing location and range of aeronautical voice broadcasting stations 
operated by the Department of Commerce.
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Fig. No. 2. Typical Western Electric Radio-Telephone Ground Station.

range of 125 miles, and since the stations broadcast on 
wave lengths o f from 800 to 1050 meters, slightly above 
the ordinary broadcasting range, receivers must be able 
to listen in on this frequency.

Explained briefly, in order to receive these half hourly 
weather reports broadcasted by the Department of 
Commerce stations, a plane must carry a simple receiving 
set with antenna and headphones capable o f receiving up 
to 125 miles on wave lengths of 800 to 1050 meters. It 
must be ruggedly built and protected, as far as possible, 
against shocks and vibrations, and have a reasonably high 
degree of selectivity. The Western Electric Company, the 
Strömberg Carlson Company and the Radio Corporation 
of America all build efficient receivers which comply with 
these requirements. Figure No. ? shows a typical Western

will be

m e n t i o n e d  so 
throughout the discus
sion, as being essential. 
This is not strictly 
correct. It is possible 
for a receiving set to 
function without an ex
ternal antenna, but 

decreased and the signals will bethe range 
weaker.

Regarding the second function o f aerial radio as an aid 
to navigation, the system used in this country is the direc
tive radio beacon system. Figure 3 shows the radio beacons 
that have been, or are being installed along the various 
airways by the Department of Commerce. This phase of 
radio will be dealt with fully at a later stage. For the pres
ent it will suffice to say that the beacon transmits a dot- 
dash on one side o f the airway, and a dash-dot on the other 
side.

A  pilot tunes in his receiving set to the appropriate wave 
length of the beacon from which he wishes to hear, in ex
actly the same way as he tuned in for the weather report. 
If he hears a dot-dash in his receivers, he knows he is to

Fig. No. 3. Department of Commerce Airways Division map showing stations of the
radio range beacon system.
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from plane to plane or 
from plane to ground.

Radio telephony has 
been chosen by the ma
jority of air transport 
companies as a means 
of communication, be
cause although it is 
heavier, more expen
sive and more compli
cated than telegraphy, 
it obviates the need for 
a radio operator which 
renders the net overall 
weight and expense ac
tually less. Further, 
the pilot does not have 
to be a trained opera
tor, and his hearing of the actual words spoken from the 

' ground is apt to instill more confidence than would be 
gained by the reception of telegraphed messages. O f course, 
the range of radio telephony is considerably less than that 
of telegraphy, so that for flights over long distances where 
ground stations are 'widely sepa
rated, the latter has a distinct ad
vantage. Pan American Airways 
use telegraphy over the greater 
portion of their route. Imperial 
Airways use telegraphy over all 
their eastern lines.

Radio telephony is used on 
short wave bands, mainly be
cause at the time its installation 
on airways was being considered, 
most of the long wave channels 
were already allocated. The actual 
wave length to be used was deter
mined largely by the range that 
would be required, and the 
length of antenna that would 
be available. Also it was found 
that different conditions existed 
by day than by night. Eventu
ally the choice came down to a 
channel between 80 and 110 
meters. This was with a fixed 
antenna. Better results could be 
obtained with a trailing anten
na, and longer wave lengths up 
to 200 meters could be used.

The advantages o f the fixed 
antenna are that no aerial has 
to be reeled out, that it can be 
used at low altitudes, or on the 
ground, and that it can be 
checked over more readily at the

Fig. No. 4. Complete Two-Way Western Electric Radio Telephone Installation for
Transport Plane.

airport. In England, the trailing antenna maintains its 
popularity because o f its longer range and better reception, 
because its length can be varied, and because it is less 
unsightly. For ground use a collapsible radio mast 
is carried, to which the aerial can be fastened, which slides 

between grooves designed for that 
purpose on the wings.

The larger transport compan
ies maintain their own sta
tions, and have been allocated 
short wave lengths with which 
they maintain constant con
tact with planes flying along their 
route. For private owners and 
itinerant flyers who wish to use 
two-way radio communication, the 
government has allotted a wave 
length o f 97 meters (3106 Kc.). 
This is known as the “ National 
Calling Frequency," and any plane 
may use it. All ground stations, 

government and private, stand 
continual watch on this fre- 

.qucncy. Figure No. 4 shows a 
complete two-way Western 
Electric radio telephone installa
tion for transport planes. It 
weighs approximately 130 lbs., 
and has a minimum range of 
100 miles. Note the 50 watt 
transmitter at the top right.

Installation
Most radio apparatus today 

has been designed for remote 
control, that is to say, the re
ceiver is placed in some portion 
of the plane and controlled by

Fig. No. 5. Remote Control Unit.

Fig. No. 6. Inspecting RFL Receiver in a mail plane.



24 M O D E L  A I R P L A N E  A [ E W S

instruments in the pilot's cockpit. The reasons for this are 
threefold. A  large proportion o f the parts are out o f the 
pilot’s way, there is less likelihood of ignition interference, 
and no valuable space is occupied that might have been given 
over to pay load. The tuning dial in the cockpit actuates the 
receiver through a flexible cable similar to a tachometer 
cable. The switches, telephone jack and volume control 
are connected with the receiver by wires covered with a 
metal sheath. Copy o f a remote control unit which is 
mounted in the pilot’s cockpit is shown in Figure No. 5.

Installing a receiver is a com
paratively simple matter and 
requires only a little ingen
uity in selecting the place. In 
light planes, for example, it 
would not be advisable to in
stall it way back in the tail.
The extra weight would prob
ably effect the fore and aft 
balance of the plane in flight.
In open planes it is best to cut 
a hatch at the top or side, and 
then anchor a shelf to which 
the receiver can be mounted.
This is illustrated in Figure No.
6. From here the controls can 
be run into the cockpit. They 
are best mounted on the left 
hand side so that the pilot can 
manipulate them without taking 
his hand from the “ stick.”

Where a fixed antenna is be
ing used a mast of about five 
or six feet should be erected as 
nearly as possible directly over 
the receiver. The masts may be 
cither of wood or dural tubing.
The latter will generally have 
a longer life, but have a ten
dency to vibrate more than the 
wooden mast. Furthermore, 
with the latter there is no need 
for insulation.

If a trailing antenna is being 
used, the reel with its brake 
should be installed in a place 
most convenient for the pilot.
This wall naturally vary with 
the arrangement o f the cockpit.
The wire used should be of 
small cross-section so as to re
duce wind resistance and 
weight. Copper clad steel wire 
or stranded phosphor bronze are 
the types generally used. The 
length o f the wire will depend on the wave length to be 
used. The fundamental wave length will be about four 
times the length o f the antenna. For example, the funda
mental wave length of a trailing antenna o f fifty feet would 
be approximately 200 meters.

W ith cabin planes there is usually a door leading from 
the rear o f the passengers’ compartment where the base 
for a receiver may be conveniently fixed. An important 
point to be remembered in the installation of a radio set is 
the ease with which it can be inspected or removed. For 
the last reason it is best to use wing-holding-down screws 
to secure the set to its platform. Finally, do not forget 
to protect, as far as possible, with rubber washers and 
shock absorbers, against heavy landings, excessive vibra
tion, etc. The positions chosen in installing a set will also 
be governed by the type o f power supply. This we will 
come to next.

The power supply for aeria.' ‘ 
groups. Storage battery and dry e -
supply and B supply respectively, dynfl 
generators and motor driven generators. 
methods, the first is probably the least used o. 
the'maintenance involved. The dynamotor, sec 
7, is operated from a 12 volt battery.

In some sets the dynamotor furnishes plate supply frou 
the battery which is then used directly for the excitation

o f the filament circuit. Where 
the current drain from the 
battery is considerable it 
will need frequent recharging 
if used to any extent, and in 
these circumstances it is advis
able to eliminate the dynamotor 
drain by using a dry cell battery 
for the high voltage supply. 
Otherwise a generator will be 
necessary to keep the battery 
charged. It is claimed that a 
dynamotor is more reliable than 
batteries and weighs less.

The wind-driven generator is 
used extensively in England and 
in many types o f radio installa
tions in this country. W ith a 
wind-driven generator, no stor
age battery is necessary. The 
generator is mounted outside 
the fuselage so that the wooden 
propeller obtains the full force 
o f the windstream.

Voltage is supplied to both 
filament and plate circuits. 
W ith the original two bladed 
propeller, the speed o f which 
varied with the airspeed of the 
plane, a varying voltage was 
often delivered through the cir
cuits. As the vacuum tube 
needs a constant filament volt
age, this was unsatisfactory. 
The generator was then placed 
on a bracket by the side of an 
aperture cut in the fuselage. 
The design o f the bracket en
abled an operator in the cabin 
to change the angle of the gen
erator with reference to the 
windstream. In this way, the 
speed of the generator was, to 
some extent, regulated. An 
added advantage of having a re

tractable generator is that it may be swung back into the 
cabin when the transmitter is not being used, or for repairs.

So m e  sort o f a braking system is advisable with retracta
ble generators. Later, a wind generator was developed 

with a single bladed, self regulating fan as shown in Figure 
No. 8, and this has proved the most satisfactory of any. 
The one illustrated is manufactured by the Western Elec
tric Company, and will deliver its rated output at any speed 
in excess of 70 miles per hour. The disadvantage of wind 
generators lies in the fact that they only function during 
flight. Their weight is also a further drawback. The one 
illustrated weighs slightly more than 28 pounds.

The engine driven generator, driven directly from the 
motor, has been in use for many years in connection with 
lighting devices, and charging storage batteries in auto
mobiles. Certain types for air use are provided with double

Fig. No. 7. Dynamotor.

Fig. No. 8. Single bladed, self regulating wind driven 
generator.
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voltage windings, the high voltage end providing the plate 
current, and the low voltage end supplying the filament. 
Special control is provided to maintain constant voltage 
at all engine speeds. The same drawbacks attached to the 
wind-driven generator apply also here with the addition 
that the engine driven generator is normally of even greater 
weight.

An interesting power supply which has not yet been 
mentioned, but which is carried on all British military 
planes equipped with radio, is a hand-driven generator for 
emergency use. These generators are also equipped with 
double voltage windings for providing both plate and fila

ment supply. They are geared at (140) to (1 ), so that 
normal cranking will supply sufficient energy for all normal 
purposes. I have personally used these hand-driven gen
erators on several occasions and they have always function
ed admirably. Certain o f the larger air liners in Europe 
carry' small two stroke gasoline motors for driving emer
gency generators.

Several factors will influence the position selected for 
the power supply. The position o f the motor-driven gener
ator is, o f course, obvious. In small planes batteries will 
have to be placed somewhere near the centre for reasons 
o f stability', and if a dynamotor (Continued on page 47)
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ΫJuild The Pfalz Scout

I Solid Scale Model

f-ié  Aerofoils, Old and New

0
2

How They Are Measured
By Stockton Ferris, Jr.

>re characteristically thin, giving 
n large models, 

in cross-section with rounded 
’■e cockpit, but behind this 

—. her pointed. The lower 
' - λττΤΕΤϊ are integral with the 

lake this take a section of 
gth and fix it to the bot- 

shown in the side view. 
_-dx some plastic wood of 

jivhu o.nd form the fillets. These 
shown in the front view at the thickest 

.,ut go down under the fuselage and be- 
leading and trailing edges, 

bginc can be built up of small pieces of reed or 
dow^ \ trepresent cylinders and various sizes of wire for 
the tubmg. To make the small cowling before the front 
cylinder, bend a piece o f aluminum and force it into the 
wood.

After the fin has been put in place fill in the hollow 
between it and the fuselage so that there is no demarcation.

You will notice in the top view, a small box on the 
leading edge of the stabilizer. This is built into the fuse
lage, the stabilizer sliding into a slot from the rear and 
fastening to it. If you don't build it that way, at least 
outline it so that a groove shows on the finished plane.

The radiator can only be seen from the top view, as it 
is set into center section o f the wing. To give the best 
impression of this, cut a shallow depression into the top of 
the wing, and glue in cross pieces of wire to look like the 
cores. On top of the radiator is a small streamlined expan
sion tank and filler cap. The small projection to the left 
of this is the filler cap of the gas tank.

Notice that the cabane and interplane struts are con
nected at one end by a cross piece and do not have any 
wires between them.

The interplane struts are not connected directly to the 
lower wing spars, but to a steel tube going from front to 
rear between them. That is why the landing wires do not 
join in the same place as the struts.

The rest of the plane follows common practice except

for the stabilizer, 
which is cambered 
on the bottom, but 
is flat on the top. 

The irregular lines shown 
in the top view are the 
boundaries of the colors on 

the wing. These are dull green and brown. The wing-tips 
are brown, as is the central band. The other bands arc the 
green. If you so desire, the stabilizer may be painted in 
the same manner.

Glossy lacquer gives the best finish on all scale models.

o
AEROFOILS

anBVIOUSLY, for the accurate measurement of 
airfoil, some system is necessary, but when under
stood, does not seem as difficult as might be imag

ined, by looking at the drawing.
In this, the ordinate ̂ ystem, the thickness of the airfoil 

is measured as so many percent o f the chord, the chord 
being taken as a unit.

Thus we see, that no matter what the length of the 
chord, the thickness is always in a definite proportion to it.

In using this system we first divide the chord into ten 
equal parts, each being o f course, ten percent of the chord, 
so that a line divided in that manner woyld read: 0% , 
10%, 20% , etc., to 100% at the end.

Now such divisions would be allright if there was only 
a shallow curve to the section, but as the curve is rather 
sharp near the nose and sometimes at the trailing edge, 
these graduations arc again subdivided (by merely halving), 
until they read thus; 0% , V/4% , 2/2% , 5% , 7|/2% , 10%, 
15%, 20% , and so by tens to ninety, after which comes 
95% , and 100%.

After this comes the depth of the section, which as we 
have said before is measured in percent o f the chord. In 
other words the unit we use is one-hundrcdtli the length o f 
the chord.

Thus as we read along the chord to a certain graduation 
and then look at a table o f ordinates, as the various depths 
are called, (or they may be printed on a drawing o f the 
section itself), we plot, or draw a series o f points. These 
are then connected with a smooth curve and form the 
outline of that particular section.

If an ordinate happens to have a minus sign in front 
o f it, it merely means that it should be read below the 
chord line instead of above.

J

LOOK FOR THE DETAILS OF OUR N EXT BIG CONTEST
IN  F O L L O W IN G  I S S U E  O F

MODEL AIRPLANE NEWS
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A IR —W A Y S
HERE and THERE

Get busy and “ A ir”  your “ W ays”  o f building and flying 
model planes. In each issue o f Model Airplane News, 
space will be devoted to the activities o f our readers. 

Let OTHERS know what YOU are doing

W ELL, fellows, here we are again, ready to 
tell you what your model flying buddies 
throughout the country are doing to pro

mote the science of aeronautics. W e  have heard from a 
great many of our old friends, as the array of pictures on 
the following pages o f this column will demonstrate, and 
we hope that many others will respond to our call for news. 
The fellows here in the East are very much interested in 
what the Middlewest and the Coast boys arc doing, so 
help us create a bond of good fellowship by contributing 
your bit to these columns. If you would like to make this 
space more interesting to others, send in pictures of your 
models with general specifications as to wing span, wing 
chord, “ prop,”  tail planes, etc., or any story of your model 
flying experiences that you think might be interesting read
ing. Make them as short as possible so that we -will have 
space to say something about all o f our contributors.

Picture No. 2.
One of our contributions is from Gordon A . Nesbitt, 

1722 Central Avenue, Anderson, Ind. He has sent us these 
two pictures of the 24-inch scale model Albatross D-3. He 
says he has made some unusual flights with it. It certainly 
is a nice looking ship. (Pictures No. 1 and No. 2.)

Picture No. 4.
Pictures No. 3 and 4 show the Fokker D-7, the Spad, an 

Albatross and a German L. V . G., solid scale models which 
were built by W . A . Peterson, Frascrdale, Ontario, Canada. 
These models were made from three-view drawings pub
lished in the Model Airplane News.

A t the top of the following page we have a contribution 
that comes all the way from New Zealand. Picture No. 5 
shows a Curtiss-Condor built from Model Airplane News’ 
three-view drawings by Cliford Grainger Andrews, N. Z. 
R. Social Hall, Cargill Road, 5th Dunedin Otago, New 
Zealand.

Picture No. 6 shows Andrews himself.
The Curtiss-Condor seems to be a very popular ship 

with our model builders for here we have another model 
built by F. T. Roberts, Jamesburg, N. J. (Picture No. 7.)

Picture No. 7.

29
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It is a very unusual thing to see a model 
triplane fly. In fact, I doubt if many o f our 
readers have had success with triplane mod
els. However, pictures No. 8 and No. 9 
show a beautiful little triplane model in 
flight. This model was built by Manley 
Mills, 1309 S. Main Street, Anderson, S. 
C. It is very difficult to distinguish this 
model in flight from a full-sized ship and 
its builder is to be complimented for his 
excellent workmanship.

Picture No. 10 shows a group o f neat 
looking models and their builder, Thomas 
Zeigler, 811 Colfax Street, Toledo, Ohio, is 
an American Sky Cadet and a student at 
Parks' A ir College at East St. Louis. If all 
goes well, Zeigler will become a transport 
pilot when he finishes his course of training.

Sharp Shooting

Picture No. 5.

A  tactical exercise was recently held at 
Fort Shafter, T. H., involving aerial ma
chine gun fire and bombing. Ground 
targets representing a battalion of Infantry were scattered 
in open formation, based on actual dispersion of a battalion 
when warned of the approach of hostile airplanes. The 
26th Attack Squadron of Wheeler Field was designated as 
the organization to perform the mission. O f a total o f 270 
targets, 232 were struck, many of them having six or eight 
bullet holes each.

Picture No. 6.

X. A . Pouch, 83 Low Terrace, New 
Brighton, N. Y., has sent us two fine pic
tures (No. 11 and No. 12) o f a six-foot 
model of the Lockheed Vega which he has 
constructed. It is driven by a 1 /6  h.p., six 
cylinder, compressed air motor and flies 
well. It might be very interesting to our 
readers if Mr. Pouch would give further 
details regarding this very beautiful ship.

Tangle in a Cloud
While in the descent of a multiple para

chute jump for a motion picture news reel, 
- recently, Sergeant Levi C. Schneider and 

Sergeant Lloyd T. Burval exchanged greet
ings in a cloud and, deciding that neither 
cared for the other's immediate company 
under the circumstances, parted after stren
uous efforts, and meticulously avoided each 
other during the remainder of the descent.

Gas Helmets for “ Non-
rigid”  Use

Request was made of the Material Division, Wright 
Field, Dayton, Ohio, a short time ago for the design and 
procurement o f a helmet to be worn by persons entering 
the gas compartments of airships o f the internal suspension 
type for the purpose of making inspection or repairs. W ork 
of this kind has been found necessary in connection with 
the ZMC-2 airship at Scott Field.

Picture No. 8. Picture No. 9.



The
American Sky Cadets
“ Corresponders”  Wanted

Picture No. 12.

THE A M E R IC A N  SKY CADET 
Prize Picture Contest.

$5.00 Given for Best Picture.
In order to make it interesting and 

worthwhile for you, Model Airplane 
News offers a prize o f $5.00 for the best 
picture o f a model jilane built by an 
American Sky Cadet, enrolled previous 
to the (Continued on page 47)

S EVERAL boys have written to us, asking if 
we could arrange to have other readers of 
our magazine correspond with them. This 

might be valuable to both parties as, very often, an ex
change of ideas results in increased knowledge, as well as 
firm friendship. Here is a London boy who wants a New 
York City boy to write to him: W ilfred A . Blanche, 133 
Lavender Hill, Battersea, London S. W . 11, England. He 
is seventeen years old and an accomplished model builder.

Cannot some of our readers also write to Bryan R. 
Southwell, 59 Croydcn Avenue, Croyden, Sydney, Austra
lia? He wishes to know what we are doing here in Amer
ica and, no doubt, there are many things o f interest that 
some of you fellows could tell him.

— :oo:—

Another of our 
Sky Cadets, W .
A. Peterson, Fra- 
serdale, Ontario,
Canada, would al
so like some fellow 
to correspond with 
him.

— :oo:—
Club News

Bamberger Aero 
Club began its 
winter activities 
with the opening 
of a new clubroom.
The event was 
celebrated with an 
exhibition and lec
ture on Australian Boomerangs, by Dan Baker, an expert 
boomerang thrower.

John Hulstrunk, Playground Association representative 
in Newark, presented prizes, won by two members of the 
Bamberger Aero Club, at the Eastern State Telegraphic 
Meet, in which Newark placed second.

Welcome Bender won third prize in the Junior Com
mercial Event. Emanuel RadofF won second prize in the

Picture No. 11.

Picture No. 10.

Senior R. O. G. Event. Each received a medal.
Lieutenant H. W . Alden, expert model airplane builder, 

has been coaching the Contest Team, which consists of 
the club’s better model builders, who officially represent 
the club at all contests. A t present, they are working on 
a model designed by Lieutenant Alden, which is expected 
to fly fifteen minutes.

The Bamberger Aero Club will hold a preliminary con
test, the latter part o f February and the Annual Indoor

Contest on March 
27th.

There will be 
many trophies and 
the holder of the 
most points, will 
b e ,, representative 
to the National 
Contest, with all 
expenses paid by 
t h e  Bamberger 
Aero Club.

Irwin S. Polk, 
Director of the 
Aero Club, looks 
forward to the 
holding of all rec
ords in the Eastern 
States by the Bam
berger Aero Club 
in the near future.

A t present, they hold the Scale Model Championship, the 
Outdoor Duration, the Outdoor Commercial and the Out
door Glider. In the coming contest, they will hold an Auto 
gyro Event, which in itself is something new and' novel.

— :oo:—
Jerome Kittel has consented to act as Special Correspon

dent for Model Airplane News and the American Sky 
Cadets. He will report the activities of 
the Stern’s Unit of the American Sky 
Cadets at their contests held every 
Saturday at the 165th Regiment Armory 
at Lexington Avenue and 25th Street, 
New York City. W e  will look forward 
to some interesting news from him as 
there arc some very fine model builders 
in this club. Some hold world records.
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A TWO-WAY GLIDER
A  plane that can be built to fly tail first or tail behind. 
Glides o f  fifteen to one have been made with this ship.

By STOCKTON R. FERRIS, JR.

A S YOU know, a canard is a tail-first, while 
a penaud is a tail-in-the-rear type plane. 

This model can be built as either, and 
both show a remarkably fine gliding angle; about 15 to 1 
for the tail in the rear, and slightly less for the canard.

The first step in building is to collect the following ma
terials:

One piece of balsa 18" x 2 " x /Ά" for the main wing. 
One piece of balsa 5" x 7A "  x  1/16" for small wing 

(stabilizer).
One piece o f balsa 2% " x V/4" x 1/32" for rudder. 
Two pieces o f bamboo 4]/ζ" x 1/16" x 1 /32" for out

riggers.
Two pieces of bamboo 3 3 /16" x 1 /32" square for out

riggers.
One piece o f balsa 3 x ZZ x Zl f ° r nacelle.
One piece of medium music wire for skid.
Top of medicine capsule Zl long x Zi" dia. for wind

shield.
Ambroid, razor, knife, ruler, heavy and fine sandpaper. 
Start work on the wing first. The chord at the center 

is 2" but tapers to 1" at the tips, which arc not rounded 
until the wing is finished. You will notice that the wing 
is flat on the bottom and has no dihedral. The upper sur
face 'capers down to it so that the tips are only 1/32" 
thick. The reason for having the leading edge only swept 
back is so the model can balance back farther, and also for 
simplicity of construction.

To obtain the same results as the original the airfoil 
shown in the side elevation should be followed closely. This 
is sanded down to 3 /32" thick at the center section, where 
the thickest part is % "  back from the leading edge. A t the 
tips it is y§" back.

After the wing is sanded down as smoothly as possible, 
the tips are rounded as shown.

Nacelle
W e now leave the wing aside for awhile and start work 

on the nacelle for strictly speaking this little ship has no 
fuselage.

This we make with a flat space on the top 2" long, to 
which the wing is cemented. Immediately in front of this 
the block is cut down 3 /16" and the cockpit hollowed out. 
From the top view we can see that the nacelle tapers to 
1/32" thick at the rear, while the side is 9 /16" high. The 
nose is made as nicely rounded as possible, depending on 
your ability. The front view shows the block to be almost 
triangular, that is, the bottom is a great deal narrower than 
the top.

The wire skid shown is to take up the landing shocks 
and prevent the bottom from being worn away, as the

model lands very fast.
Also considerable distance can be gained by its use, as 

the model is not brought to a sudden stop on landing, but 
rises into the air again if the landing is too fast.

Stabilizer
This is cut out of the piece of 1 /16" balsa to the di

mensions shown. It is sanded to a thickness o f not more 
than 1 /32", and has a lifting airfoil.

Rudder
Make this out o f the piece of 1 /32" balsa. It is sanded 

to a streamline shape having a sharp trailing edge. It can 
also be made of bent bamboo and covered on one side with 
paper. However this construction is very likely to warp. 
The shape of the rudder can be changed without affecting 
the performance providing the area remains the same.

Assembling
The wing should be cemented in place on the nacelle as 

soon as the latter is finished. Be sure to get them at right 
angles. This is very IM PO RTAN T. Use plenty of ce
ment. Enough so that it forms a small fillet between the 
nacelle and the wing. The rudder can now be put on, 
and the whole thing drying while you make the stabilizer.

This is put on last, and is fastened to the ends of out
riggers. These outriggers are set into two small notches in 
the under surface of the wing, and glued into position. 
When these arc dry they arc sprung to the correct position, 
if they did not dry that way. The stabilizer is then ce
mented to these and also allowed to dry before the two. 
outriggers connecting it to the nose o f the nacelle are added. 
These are imbedded a short distance in the nose but merely 
rest against the bottom o f the small wing. Be sure to give 
these joints a generous coat o f cement.

Flying

THE model is now ready to fly. First make sure that 
the front wing has plenty of incidence. The exact 

amount can only be determined by experiment, as each 
glider is necessarily slightly different, however as much as 
is shown in the side view ought to be sufficient.

This is not strictly an indoor model, but a large room 
like a gymnasium is ideal for straight gliding.

When you first try the model it will probably “ mush”  
badly. The ballast for this model is a strip o f lead foil 
wrapped around the center of the small wing and glued 
in place.

The flying speed of the model is quite high but it sinks 
so slowly that it was able to soar slightly on a very damp 
day. (Continued on page 47)
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here we are on another at' 
to penetrate the veil of mystery that 

surrounds our aeronautical problems, 
have come to me this month covering every 

work. However, the questions that pre
dominate are those regarding the design of planes and, as 
the majority must always rule concerning what we publish 
in our columns, I will try to throw a little light on some 
very tricky problems. You probably have had these very 
same difficulties to contend with.

For instance, Warren Steely of Shillington, Pa,, says: 
“ 1 have considerable trouble with my flying scale models in 
trying to make them fly. Is there really some sort of 

tyrC-Jr in it? Please be frank about this.”
We-JJ, VKrrren. this is one o f  the deepest problems of 

model building, and i f  I may say so, there really is a trick 
in making a scale model ňy properly. The problem is just 
this: The usual scale model is an exact replica, or as 
nearly as possibly so, o f  a full-sized ship. This is in re
spect to measurements only in most o f  the scale models.
ϊ-Γ„-~.·„ I.'_<■!__ U— -Τ'- 1------------------------------. I l /ι i

about the vertical and lateral axes. This will tend to keep 
the ship steady in flight until it is disturbed or thrown over 
on its side by a gust of wind or other di^urbmg force 
Then this is where your trouble begins. The ship does 
not rieht itself as quickly as it should. Sometimes, it never 
regains its equilibrium. The weight o f the rubber motor 
being a considerable distance from the vertical and hotíZOfí' 
tal axes tends to keep the ship rotating into 3 Still 
state o f  inequilibrium. In other words, a fo“
be applied to the ship *....u%: 1
tion which is not mm ty in L
where the weight of the engin -  

a on all airplanes, is proixi
is easy to see now 

ertiajof your sV\\tT 
weight, it is t!' 
tail surface" 
overcome * 
building 
enla·'^

onducted by 
CHARLES HAMPSON GRANT

Formerly of
The Technical Section, Air Service, U. S. Army. 

Chairman of the Board.
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A Course in Airplarve

w
E have 
said that 
n e a r l y  

a 1 1 engineering 
work deals with 
forces. In last month’s 
article we dealt with 
forces from the standpoint 
of what they do and how they 
may be handled by the engineer, 
dividing them into components and 
determining their effects in certain defi
nite directions.

More about Forces Acting On, and \\ 
the Structure o f an Airplane

• -X

By Ken Sinclair
to

(ARTICLE 28)

duced by * 
the grind*, 

these little ridges a. 
and humps. This grinding 

takes work and creates hea 
thus fires can be built by rubbing two 

sticks together in the right manner. The 
more friction and the more work done the 

more heat is generated.
Oil cuts down friction and hence wear by filling up those

Before going on with that important work of analysis 
and resolution of forces, i t  will be wise to spend a little 

« „ r e  of the forces themselves, so
W  VllU H<WC tu? Whole thing the irregularities. Thus the wear is largely in  the oil, in

stead of upon the surfaces\ M k  Want use.
. ' • m  V o-.fo ra-s that concern us most.

in e r t ia ,,  and applied forces.
. T lCt7m in turn.

is the force exerted upon it 
říhat a ball 

when the
*th . We ay

m .niean--t
■f agent, the string 

to balance the 
held at rest, 

n the earth 
rigwhere. 

it to

In fluids such as air, friction occurs because tiny particles 
o f the fluid catch in the irregularities of the surface passing 
through and create small whorls and disturbances. This is - 
the true frictional resistance of air; but it is not Æ <>ť 
resistance that is offered by the air to the passage of a wing 
or other object. An induced drag is also set up by the 
object's action in pushing the air away from it at the for
ward edge, forcing it aside, then letting it eddy together 
after the object has passed.

The amount of friction depends, not only upon the 
roughness of the surfaces, but also upon the force that is 
pressing the two surfaces together. Thus, if we have two
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Figure /

Weight o f  B/ock

^Frietion Force

Direction of Motion 
or /enpend/ng Μ οϊίοη

Am ount o f  fk  i  etion force 
depends only on fo rce  p re s s in g  
s u rfa c e s  fo g e t tie r  and c o e ffic ie n t  
o f  fr ic tio n  (r t [ )  fo r those s u rfa c e s .

Figu re  2

Ve/oc/fw

^ A iC sJ eraJJoj^



Curtiss-Wright in Peace and War
What the Up-To-Date Pilot will fly this 

year for Sport and Defense

ONE of the most popular light airplanes dur- 
ing 1931, the Curtiss-Wright Junior, has 
been developed into an amphibian weighing 

less than 1,500 pounds.
Under the direction of Mr. Walter H. Beech, President 

of the Curtiss-Wright Airplane Company of St. Louis, 
experimental flights have been made during the past few 
months giving gratifying performance.

The new Curtiss-Wright Junior Amphibian is the first 
o f its type to be sold for less than $6,000 in the United 
States.

Many times during experimental flights landings have 
been made on bodies o f water around St. Louis and on 
reaching shore the pilot merely lowered the wheels and pro
ceeded to taxi along the beach.

The hull o f this new plane is o f wood construction with 
a cloth covering treated with pharoxilon glue making the 
wood and the cloth waterproof and the hull water tight.

The Curtiss-Wright Junior Amphibian is powered with 
a 90 horsepower Warner engine. The cruising radius is 
approximately 400 miles at a cruising speed o f 75 miles 
per hour and a top speed o f 100 miles per hour.

This plane can climb 500 feet during the first minute 
after taking off and will take oif from water in 25 seconds 
with full load and from land in 10 seconds.

It has a length o f 22 feet,, a w'ing span of 40 feet, a 
wing area of 180 sq. ft., and a wing loading ratio o f over 
7 pounds per sq. ft. The gasoline tank carries 12 gallons 
and the oil tank 2 gallons. The gross weight is 1,300 
pounds. It will carry two passengers and their baggage 
and can land on water only 12 to 14 inches deep with no 
danger o f hitting bottom.

The Curtiss Aeroplane 6? Motor Company at Buffalo 
will deliver forty-six o f the fastest standard pursuit planes 
built when they complete a contract for this number for 
the U. S. Army Air Corps.

This fast plane is known as the P6E Curtiss Haw’k and 
has a speed of 197 miles per hour and cruises at 160 miles

per hour. Its absolute ceiling is 26,500 feet.
Since its inception in 1923, the Curtiss Hawk, single 

seatcr pursuit airplane has been adopted as the standard 
fighting type of the U. S. Army A ir Corps. The inherent 
excellence of the Hawk design has been successfully adapted 
to meet varying military requirements. N o less than seven 
different power plants in both air, water and chemically 
cooled types ranging from 170 to 730 horsepower have 
been installed for various types o f military work. During 
eight years o f intensive research and study by the Curtiss 
Aeroplane & Motor Company engineers, the Hawk has 
been ready to meet the demands o f modern military prac
tice.

The latest type P6E, a development o f the P6, is basically 
the same except that refinements have increased the per
formance qualities with reductions in weight and head 
resistance by use o f Prestone chemical liquid cooling devel
oped by the engineering section of the U. S. Army Air 
Corps at Wright Field, Dayton, Ohio. All Conqueror 
engines are equipped to use Prestone and is the only engine 
to be so equipped.

The successful employment of Prestone has brought the 
weight o f liquid cooled engines down to that of air 
cooled power plants without sacrificing the advantages of 

liquid cooling.
The frontal area of the plane, due to rearrangement, has 

reduced the size o f  the radiator and is more efficiently 
streamlined reducing parasitic resistance.

The rate o f climb lias been increased to 2,100 feet per 
minute and the plane can climb to 16,000 feet in 10 min
utes having an absolute ceiling of 26,500 feet.

The new' Hawk makes a striking appearance with its new 
streamlined landing gear, pants and engine sur-mounted 
with a three bladcd propeller. ·

The P6 fuselage designed and constructed for this type 
Hawk represents an advancement over previous Hawk 
models as chrome molybdenum steel has been substituted 
for carbon steel in frame work effecting reduction in 
weight with full fairing and streamlining to increase the 
speed and efficiency. The single (Continued on page 48)

Curtiss-Junior Amphibian Ready for a Pleasure Jaunt.

3S
I
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Such Landing Places Among Nature’s Charms are Plentiful.

The Curtiss-Wright P6E Pursuit Plane. Latest Battle Craft to Join Uncle Sam’s Flock,
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•  Be Sure You Get the Genuine ·
N O NEED of your taking substitute* or Imitation*— or something "just as k o o< L "  Don't lx* dazzled with 

lurlnglv low price*»—unless you want Incomplete Kits, pasteboard model.», unfinished drawings and the 
like, lie on the sate side! If you waut Cleveland quality—Cleveland performance—Cleveland authenticity— 
Cleveland beauty h«· sure you get Cleveland-Designed modele I If your local dealer can't supply you. order 
direct. ______________  _______________________

POLISH P.G. FIGHTER
Tim graceful gull wing military plane of Poland. 
A high speed model. Flies 500 ft. or more. Span 
25*4 . length 17V£·": weight 2.5 oz. Colored yellow, 
details black: red and whin* Polish insignia. Com
plete Kit SF-6. only $2.95 postfree. (Special Do- 
U«-o-v, 1Γ»γ extra)____________________________________

LAIRD SUPER-SOLUTION
Major "Jimtny" Doolittle's transcontinental reconl- 
bruakur. Clips along at alHitit 37» m.p.h. F1IW 501) 
ft. or more. Span 15& ": length 13V*·": weight 1.7 
oz. Colored yellow and green. Complete Kit SF-5. 
only $2.50 postfree. (Sptvlal Delivery. 15c extra).

NEW BOEING FIGHTER
Sometimes called Boeing’s Hcltdlrer. Big. husky, 
keen. Flies 500 ft. or more. Now used in Γ. s 
air races.. Span 22V ”; length H H " : weight 2.0 or 
Colored yellow, grtvn and black. Complete Kit SF-8. 
only $2.95 postfree. (Special Delivery, 15c extra).

S E N T  F R E E !
Model information of real Interest 
sent to all those interested in mo
del aircraft whose names we do not 
already have. F ill in coupon at 
once—if your dealer can’t supply 
you with the Kits shown here, 
order direct.

The Big Ship Below Is
A NEW MODEL

to many enthusiasts who have not 
sent for otir Jumbo Folder yet. A 
model for the more experienced 
model aircraft engineers—those who 
have passed the first etages.

GREAT LAKES SPORT TRAINER
Redesigned—much improved over the original Cleve
land-Designed model that lias become popular ill 
many countries. Easier to build. Files 500 feet or 
more. Span 20": length 1514": weight 1.2 oz. Color
ed. orange and black. Complete Kit SF-I, only 
$2.50 p>stfree. (Special Delivery, 15c extra).

•Ami Cleveland Doesn't Forget 
Beginners Either!

r--------------------------- Complete line of
• 12 profile fuselage

K model s of simple, 
»turdy dr-dgi. fl5c 

‘ each. Curt!.v* Bobin
./■- Kit FL-109, shown

V  1:...........  :.i . · r · -
----- :----- —« r — -------»-J ommended.

TRAVEL AIR MYSTERY SHIP
Tlio original Mystery Ship. 

Fast, far-flying. Span 2 -" :  
length IC·?*": weight 2.2 oz. 
Colored red with black scallop
ing. originally sold at $5.50. 
Complete K it SF-2. only $3.50 
poHtfree. (Special Delivery, 15c 
extra).
DEALERS! —  Semi for Cleve
land's new low-lyvestment Dealer 
l’ ian. You'll be interested in this 
for it allows selling Cleveland- 
Designed Models at a real profit 
—for only a small Investment.
CLEVELAND MODEL & 

SUPPLY CO.
1866-N3 W . 57tli Street 

Cleveland, Ohio

C L E V E L A N D  
P IR A T E  B O M B E R

Modeled after the Keystone Pirate 
Bomber, great U.S. Army ship used 
extensively in the 1951 bombing of 
New York City. Both motors pull. 

• ix?iorro· yeiiunuwings nnn tail šurřaČM. 
Green fuselage mid details. Span 28"; 
length Ifi-Yt"; weight 1.6 oz. «ípprox- 
Jmutoly % " scale. Complete Ivit FL- 
303. only $2.10 postfree. (Special De
livery. 15c extra).

CLEVELAND MODEL & SUPPLY CO..
I866-N3 W. 57th St.. Cleveland. Ohio

Gentlemen: ltush me our Free Model Information. I also enclose 
......................................................................... for the following Kits:
D Low Investment I>ea!cr Plan. □ SF-5 □ SF-6 O SF-8
PRINT NAM E        .............................. ... □  S F - 1
Ai>i>m:ss ............. *.....................................................................D SF-2
CITY .......................................STATE....................................... π  FL-303
AGE .................... Yearsj Model Experience Yean* ................. □ FL-109

Story o f Roy Brown
(Continued from page 4)

come through the fight unharmed but one, 
who, with the thrill of battle over, had 
succumbed to his tired nerves and fatally 
crashed on the ground of the home land
ing field.

Still the hordes of grey clad soldiers ad
vanced, and once more Brown was ordered 
to move his command further back— to 
Amiens. A t this sector Brown, leading a 
patrol, sighted an Albatross two-seater. Up 
went his tail, and as if in a diagonal groove 
of the sky. Brown swooped at the Hun. 
But the enemy was too quick. Having es
caped the first flight o f bullets from the 
Camel’s guns the Bochc did not wait for 
more, but started home into German terri
tory. Again and again, Brown raked the 
fleeing Albatross without result. Realizing 
that his position was not right, he drew 
dose to the tail of the Albatross and de
termined to stay there until cither he or 
the enemy should be hit.

Brave as this strategy was, it was ineffec
tive for, to his horror, Brown found that 
he had been hit first. The gas line con
necting his tank with his engine had been 
severed and the fuel was flooding the cock
pit. Looking down he discovered that he 
was but two thousand feet over the German 
reserve trenches. Anti-aircraft shells were 
exploding all around him. Nothing was left 
to do but shut off the motor and put the 
ship into a long slow glide for the Allied 
lines. Luckily he reached them, landing on 
a hilltop about a mile inside the front line 
trenches.

D  f. f o u e  dawn the next day he was back 
■*"' at the landing place with an engineer 
and three mechanics. Looking over the 
ground, he found that only thirty yards 
were available for a take-off. The plane was 
soon fixed, and the five men pushed the 
ship to a spot at the very edge of the 
clearing on the hilltop. So far back did 
they place the plane that its tail hung 
perilously far out over the edge of a fifteen 
foot shell hole. Directly in line with the 
nose of the Camel and thirty yards in front 
of it yawned another hole.

For a moment . Brown , stood, in thought.. 
W hen he raised his head the four at his 
side were ready to follow his orders. He 
directed the engineers and one mechanic 
to stand in the shell hole and throw their
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“ B U IL T -U P  C L E V E L A N D -D E S IG N E D  
M O D E L S ”

Built from standard Cleveland kit« See Cleveland's 
ads and catalogs for descriptions of models.

FL-111 Lockheed .Slrliw ..............................$ 2.00
FL-304 Commodore Flying Boat ............... 9.00
SK-5 I-alrd Super-solution .........................  30.00
SF-3 DeHavlIand-4 (War-Time) ................ 14.00

Write for price* on any model airplane or boat. 
Semi all correspondence and orders direct lo, 

FRANK T. ROBERTS
P. 0. Box 294 Jnmesburg, N. J.

MAKE MODEL AIRPLANE NEWS YOUR BUYING GUIDE
You an* more safe In ordering your model supplies and acce.tnorie* from the large, well established Arms 

•which advertise In Model Airplane News. The companies whose names you stv In this magazine order or manu
facture their stock In large quantities and because of the savings thus made they can afford to sell you the 
best quality merehamllM· at the lowest possible prices. Make Mode* Airplane New« advertising columns your 
monthly buying directory and you trill always be sure of quick service, fine quality, and the 1am value for 
your money.

M D u E L — MOTORS
No«' I cylinder compres
sed air motor develops 
1/10 II.P,. at 1500 R.P. 
M.. drives M " to 18" 
props.. $5.90 ready to 
run Finest scale modal* 
and uew supplies. Blue 
prints for 6 ft. Biplane 
gas and «team motor*. 
1932 catalogue 10c. 

MINIATURE 
AIRCRAFT CORP..

83 Low Terrace, New 
Brighton, N. Y.

STA Y -TITE GLUE
(Waterproof)

A transparent quick-setting glue: 
oil for the manufacture of intxlel 
bottle mailed for 10c  to cover

especially adapt- 
airplanes. Trial 
mailing charges.

Write for further luformatioiL
STAY-TITE PRODUCTS CO.

W. 32nd and Detroit Ave. Cleveland. 0.

A ir p la n e
Ready to Fly

14 in. Wing. Paper Covered, Rubber Motor. Pro
peller and wheels all finished. Not n kit hut Ready 
to Fly. l*ractleally Unbreakable. Poet Paid 25c. 

Send for Free Price List,
PACIFIC MODEL AIRCRAFT SUPPLY.
6310 So. Broadway, Los Angeles, Calif.

entire weight on the tail of the ship. The 
two other huskies he ordered to stand on 
cither side of the fuselage. W hen Brown 
gave the signal, the two men grasped the 
wings and held on for dear life while the 
flyer jockeyed the motor toward its top 
speed. W hen it seemed that the four men 
holding the plane must be torn from their 
positions Brown gave the signal to let go. 
The Camel rolled, slowly gathering speed, · 
toward the crater at the edge of the field. I 
Brown felt the wheels of his ship dip slight
ly as they rolled into the hole. Suddenly 
the ship gathered lift and with a thrill of 
relief and joy  the flyer saw his ship clear 
the farther rim by inches. Turning quickly 
downhill Brown was olf into the moist sky ' 
and reached the home airport before eight 
o’clock that morning.

O n April 21st Brown again took off with 
his little flight. This time he was work
ing under a handicap, for there was a new
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Plagiarism
Stories have been submitted to Macfadden Publications which are copies 

of stories that have appeared in other magazines.
Anyone submitting a plagiarized story through the mail and receiving and 

accepting remuneration therefor, is guilty of a Federal offense in using the 
mails to defraud.

The publishers of “Model Airplane News” are anxious—as are all rep
utable publishers—to stamp out this form of theft and piracy and are advis
ing all magazines from which such stories have been copied of such plagiar
ism, and are offering to co-operate with the publishers thereof to punish the 
guilty persons.

Notice is hereby given to all who have submitted stories that the same 
must be ORIGINAL and TRUE.

man in one of the ships behind his tail. 
Lieutenant May, new at the front, had 
never before been in a fight. Brown in
structed him to fire only once and then 
streak for home. A s an additional safe
guard Brown resolved to watch May and 
protect him from trouble. Strange as it 
seems, this kindly thought was to be the 
cause of Richthofen’s death.

Λ T t e n  forty-five on the morning of 
April 21st, Brown with his flight, 

found himself well over enemy territory. 
His keen eyes sweeping the inverted bowl 
of sky with its flooring of shell pocked 
earth, the captain of the flight made out 
two British observation planes surrounded 
by Fokkers. Like whales wallowing in a 
school of killer sharks the two English 
planes were weaving hopelessly among a 
squadron of twenty-two Fokkers. W ith a 
waggle of his wing tips, Brown signaled his 
fearless corps to follow him into the unequal 
fight.

First into the fray, Brown found himself 
attacked by no less than three of the enemy. 
Immediately he dove, and to avoid a mid
air crash the three planes, which had been 
firing at him from both sides and above, 
were forced to draw back. Safe for an in
stant, Brown, true to his mental promise, 
looked about for May. There was the new
comer, and closing in rapidly was a pure 
red triplane. Richthofen at his work!

In an instant Brown had his own red 
nosed Camel pointed at the tail of the 
Fokker. Motor roaring at full blast, he set 
out to overtake the Hun before it was too 
late. A s the red killer was but a matter of 
yards from the frantic M ay, Brown dove

straight for the Fokkers tail. Down, down, 
down till his propeller hub was a scant 100 
feet from the fleeing rudder. Below him 
Brown could see the soldiers in the Aus
tralian lines, sniping futilcly at enemy 
planes. His two thumbs flashed to the trig
gers of his guns. A  line of tracer bullets 
began to shear their way through the scarlet 
fabric of the plane ahead.

Brown saw the pilot turn in his scat to 
look backward, and caught the flash of his 
blue eyes. Gently as one would lift a baby, 
Brown raised the tail of his own ship. Sud
denly he saw that his mancuvrc had been 
successful. The figure in the cockpit
slumped and collapsed, the red 1'okkcr nosed 
gently for the ground, not three hundred 
feet below, and within two minutes had 
rolled to a stop behind the trenches. Baron 
Manfred von Richthofen, greatest of war 
aces, was dead!

Yet, as you know, the man who brought 
to earth this supreme killer received no 
credit for the deed. The Australian in
fantry men who had sniped at the red Fok
ker had no need to fly to an airport many 
miles behind the lines before turning in 
their report. W ith the eagerness of puny 
men to snatch credit for victories beyond 
their power to win, the groundlings stole 
the honors which should have been Brown’s 
while that gallant airman was still in the 
air. The claims which they made were al
ready in the hands of the General Officers 
when Brown's wheels touched the ground. 
Before the hero’s report could be filed, 
decorations had already been granted to two 
Australian Tommies.

But in the minds of those who know the 
true facts, the name of Captain A . Roy 
Brown will always remain as that of the 
conqueror of Richthofen, Ace of Aces, Red 
Knight of the Air.

Triple Value
in IDEAL 3-in-1 Kits!

IDEAL SPAD
A wonderful reproduction of a French 

War-time Plane.

IDEAL VOUGHT CORSAIR 
You’ ll be tickled with his model of the 

popular Nuvy Plane.

The finest Kits possible to put out; complete in every respect, each Kit con
taining all materials, purts, fittings, full-size plans and instructions for building 
three IS in. Flying Models. Remember, these are full-fuselage flying models.  
Three different Kits to select from, as follows:

KIT No. 1 KIT No. 2 KIT No. 3
IDEAL Travelalr IDEAL Fokker D-7 IDEAL Spad

IDEAL Army Falcon IDEAL Lockheed Vega IDEAL Vought Corsair
IDEAL Boeing IDEAL W aco IDEAL Lockheed Sirius

Each Kit $1.50 (postage 15c extra). Be Sure to State Kit Wanted.
Pick yours right now! You get three high grade 15 in. Models for what one would usually 
cost. Each one is the neatest job you ever saw, and will fly wonderfully. Send your order 

at once, and be sure to mention which Kit you want.
IDEAL AEROPLANE &  SUPPLY CO., INC.

Pleasing M odel  Builders Since  1911 
2 0 - 2 4  W E S T  19th ST R E E T , N E W  Y O R K  C IT Y

Send Canadian Mail Order to Canadian Model Aircraft, 47 Hawarden Ave., Montreal.
(Canadian Prices are 40 ĉ Higher to Cover Customs Duty)

IDEAL LOCKHEED SIRIUS 
Every Builder wants this one! Lindbergh’s 

Cross-Pacific plane.

Three 15 in.
F lying M odels  

in each $
K it for

1.50
Postage 15c extra.
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B A L SA  P R O P E L L E R S

Machine cut Raisa Propellers Permanently Shaped, 
renter hole drilled, ready for final sanding.
Six-Inch Prop ..............................................................50.09
Seven-Inch P r o p ..............................................................
Eight-Inch P r o p ...............................................................
Nine-Inch Prop ............................................................... J;
Ten-Inch P r o p ................................................................... ! ”
Tirelvo-Inch Prop ........................................... · · · · · ·11}
NO ORDER FOR LESS THAN 50o conelderod and 
Be postage must he added.

SCALE WORLD WAR PRINTS 
From Official Drawing·

BRISTOL SCOUT ......................................................fö .M
FOKKER i). 7 .................................................................25
SPAD 220 ........................................................................... *5
FOKKER T PIPLANÉ ...................................................25
PFAl/Λ (D 12) .................................................................25
CURTISS JN. 1 .............................................................25
ITALIAN A NSALDO (S .Y .A .) ...................................25
SOPWITIT CAMEL .......................................................25
8 OP WITH TRIPLANE .................................................25
OUN DUS .......................................................................25
NIEUPORT ....................................................................... 25
S OP WITH SNIPE .........................................................25
ALUATitOSS C. Ö .......................................................25
GOTHA BOMRER .......................................... · · · · -25

FLYING MODEL BLUE PRINTS (Scale—24'')
Super Army Hawk ..................................................10.40
Hawkers Fury ............................................................... ··$
S.E.5.A.................................................................................. <0
Inland Sport ...................................................................40
Siipcrnmrlne S.6.B.............................................................80

WAR PLANE PICTURES FREE 
With each order of $1.00 or mort we will give 
FREE 20 pictures οΓ world war planes In action. 

SCALE NON-FLYING
Scalo Non-Flying Sikorsky 10 PI...........
Super Army Hawk .....................................................
Lockheed (Winnie Mao) .......................................
N. C. 4 ........................................................................

HAWK MODEL AEROPLANES 
4944 Irving Park Blvd.. Department R -10 

Chicago. Illinois. U.S.A.

.10.25

Every model builder can nfford to build this new 
14 Inch model. A  classy "looker"* nnd consistent flyer.

Kit contains full slzo blueprint. Instructions and high 
grade materials. PRICE 85o PREPAID.
KIT NO. 2 for samo: Includes carved prop, finished 
pants, nose piece, ribs, formers, wood to size.

$1.65 PREPAID.
THE SEA-GULL: This model 1ms nil the characteris
tics of a real plane. Its realistic rise from tfater 
and its graceful flights Will bring hours o f toy to the 
builder. KIT COMPLETE SI.I0 PREPAID.

CHICAGO MODEL AIRPLANE CO..
9754 Winston Ave.. Chicago. III.

Flying Scalo Model of 
the World’s Fastest 

Pursuit
ENGLAND’S

Fa i r e  v
I  R  E  F  L  I

Also Featuring the— 
— Curtiss Army A8 

Attack
— L o c k h e e d  S i r i u s

Commanding Officer 
Ship

— Curtiss Navy
Hell-Diver 
— Col. Lindbergh’ s 

Lockheed Sirius

POSTPAID
-/ —«Λ Now 24"
/  WlngSpan 

Remit by money order or check. No extras 
outside of U. S. Send 5c for Illustrated catalog.
MONTGOMERY MODEL AIRCRAFT 
732 West Broadway, Woodmere, L. 1.

Flying Scale Model 
o f S. E. 5

(Continued from page 14) 
may be tapered to a shape somewhat pointed 
at the tips. The propeller is finished with 
fine sandpaper and it must be carefully 
balanced. The shaft of .032 wire is slued 
in place and a small washer is glued to 
the rear of the propeller.

Wings
The first step is to cut all ribs to correct 

site. There arc 18 of them all told, o f four 
types as follows: 8 of shape N o. 1 and 
1 /3 2 "  thick, 6 of shape N o. 1 and 1 /1 6 "  
thick, 2 of shape N o. 2, 1 /1 6 "  thick, and 
2 of the same shape 1 /3 2 "  thick. Be sure 
the ribs of one shape are all of the same 
curve by piling them up and sanding the 
whole pile together.

The leading and trailing edges arc 1 /1 6 "  
X 3 /1 6 "  balsa. The tips are of bamboo and 
are all from a single piece 5 /1 6 "  x 1 /1 6 " .  
After the proper bend is obtained, the 
piece is split into four parts and these are 
trimmed down to 1 /1 6 "  wide and 1 /3 2 "  
thick. You will then have four tips just 
the same size.

n p H E  wing outlines, with rib positions are 
laid out on a board anä the wings built 

up. The N o. 1 shape 1 /1 6 "  ribs go where 
the struts end, and the 1 /3 2 "  ones go in 
between where there is not so much strength 
needed. The No. 2 shape 1 /1 6 "  ribs are 
at the inside ends of the bottom wings, 
while the 1 /3 2 "  ones go in the center 
section.

The top wing is made flat on the board 
and all in one piece, but the top 1 /1 6 "  
square spar is left out. W hen the glue has 
dried on the ribs, the two edges and the 
rear spar are cut half through with a razor 
blade and the spars carefully cracked. Do 
not break them completely, just crack them 
sufficiently to enable the outer rib on each 
side to be raised 9 /1 6 " ,  where it is held 
by blocks of wood, while glue applied to 
the cracked spars hardens. Then the top 
front spar is glued in. W hen absolutely 
dry, the edges of all the wings arc rounded 
and smoothed with fine sandpaper.

A s. shown in the top view of the upper 
wing, small blocks of cork are glued on. 
The tops of the forward interplanc struts 
have an ordinary pin glued on each. This 
pin, stuck in the cork, will hold very well, 
and the wings may be adjusted for pro- 
pellcr torque or change of performance.

The struts are all of 3 /3 2 "  x 5 /3 2 "  balsa 
with the edges nicely rounded otf.

Covering and Assembly
Before covering, the center section struts 

are fastened in place with glue, being held 
temporarily with pins. The angles and 
approximate length can be checked from 
the drawings.

The model is partly covered before as· 
sembling, as this makes both jobs quite a 
bit easier. The fuselage is covered first. 
N o set rules can be given, but do not try 
to cover too much with one piece of paper, 
especially around the nose, where the many 
struts make the job a little difficult. Also, 
always run the grain of the paper length
wise. This rule goes for the wings too. 
W hen the entire fuselage and tail surfaces 
have been covered, the wings are taken up. 
Cover the bottom of the top wing and the

top of the bottom wings only, at this time. 
Be sure to follow this direction.

Small holes for all strut ends arc cut in 
the paper with a razor blade point. The 
top wing is glued on first. W hen it is fairly 
dry, the bottom wings and connecting struts 
are put in. Again no rules can be given 
except to go slowly and with care so the 
job will be trued up when finished, the 
much used pins being again employed.

W hen the assembly work is done satis
factorily, the remainder of the wing cover
ings may be put on. You will find you 
have saved yourself a lot of work by fol
lowing the recommended covering pro
cedure. W hen all covering is finished, the 
whole model is sprayed with water. This 
is done with an ordinary household atomizer. 
The paper is just lightly sprayed, not 
soaked, and if done this way, you will have 
a fine, tight job when it has dried. N o  
dope of any kind is used.

The propeller is assembled on its stick 
with several flat washers between it and 
the hanger. Flat rubber, '/ s " ,  is used, the 
best amount being determined by trial. 
Start with three strands. It might fly on 
less if built very light.

Flying
T T T ^ ith  motor in place, it will probably 

’  '  be found that the model is tail 
heavy, and a small weight must be added 
to the nose. If the propeller was made of 
white pine, this would about make up the 
weight needed. If not, strip solder may be 
used, held on with a rubber band while 
testing. W hen the right weight is found, 
it may be glued inside on the radiator.

W hen the model glides steadily with no 
tendency to stall, the rubber may he wound, 
about 80 turns for a start. If the model 
persists in stalling, proceed as follows: re
move the motor stick: from a strip of thin 
metal of any kind, cut a piece '/ s "  x Vz", 
and make a “ V ” notch in one end: then 
bend this piece and bind it on the motor 
stick, with the propeller shaft in the notch; 
adjust it so the shaft points slightly down
ward, the amount of tilt is correct when 
the model flies without stalling. See the 
detail in Figure V I to make this clear. This 
same arrangement can be used on almost 
any balky model to cure stalling.

Decoration
The British circles are put on upper and 

lower wings, and stripes on the tail. All 
struts, landing gear, wheel tires and tail 
skid are painted black. If the dummy motor 
and exhaust pipes arc put on as shown on 
the small assembly drawing, these are also 
painted black. The radiator, wheel centers 
and axle are white. The propeller may be 
silver. If the wooden parts arc rubbed with 
ordinary white paste, and, when this is dry, 
coated with quick drying lacquer, a beauti
fully shiny job will result. A  small cellu
loid rectangle % "  x % "  makes a good 
windshield. By studying any picture of an 
S.E.5, many details will be seen which will 
add to the value of the motjcl.

In conclusion, remember this- is a light
weight, though strong, model, and should 
not be flown in bad weather. The model as 
made by the author weighs a bit less than 
three-quarters of an ounce. Any weight up 
to one ounce or a little over is fairly good, 
for there is plenty of area to support it.
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Airplane Designing
(Continued from page  36)

Thermal being the term used by engineers 
to indicate that one thing is at right angles 
to or perpendicular to another.

In Figure 1 we have a block which 
weighs, we will say, one hundred pounds. 
It is resting on a fairly smooth table. The 
coefficient of friction between the two is 
0.25. W hat is the force necessary to move 
the block along with constant speed?

Knowing that the only force to be op' 
posed is the friction force, we have only 
to find that force to determine how hard 
we must push on the block. Multiplying 
one hundred pounds by 0 .25, we find the 
friction force to be twenty-five pounds, act
ing opposite to the direction of motion.

Notice that friction acts opposite to the 
direction of motion and also opposite to 
the direction of what we call impending 
motion. That is, if a box is placed on the 
side of a hill, we may find that, although 
a component of the box’s weight is acting 
parallel to the slope and urging it down
ward, the box will remain stationary.

W hat is holding it there? W e  know, 
from equilibrium of forces, that there must 
be some force large enough that the com
ponent of the weight cannot equal it. The 
opposing force is friction, which is acting 
even when the box is not moving but try
ing to move.

Another interesting point in connection 
with friction is that it docs not depend upon 
speed to any extent. It is true that start
ing friction, for cars, trains, etc., is larger 
than rolling friction; but this is due to the 
fact that the oil is not well distributed in 
bearings at the start and to the fact that 
inertia force in starting is often mistaken for 
friction by the layman.

W J π have discussed two important kinds 
* ’  of forces. W e  can sec, immediately, 

(Continued on page  45)

Aerodynamic Design
( Continued from page 12) 

ates very little lift.
This type of section is used on weight 

carrying planes and has the advantage of 
large internal space for sturdy spars to 
carry the load. It is one of the later types.

Section No. 3 is a high lift section of 
the old type used during the war period. 
Its upper surface has considerable heighth 
of camber which develops high lift. Also a 
fair amount of lift is developed by that 
curved-under surface. The allowable space 
for spars, however, is very much less than 
in section No. 2.

Sections N o. 4 and N o. 5 have less 
camber, and illustrate medium lift sections 
(fineness ratio from (11 ) to ( 9 ) ) .  Section 
No. 4 derives its lift from a -well curved 
upper surface, a very’ small amount being 
contributed by the flat lower one. In the 
case of section No. 5, the lower surface 
is slightly curved, and the total lift is created 
by the combined effects of this lower cam
ber and medium high upper camber.

The next two sections, N o. 6 and N o. 7, 
typify those used for speed. They both have 
comparatively low upper cambers. The 
lower camber of N o. 6 is curved slightly, 
merely to conform with the wave flow of  
air as it passes under it. It has very little 

(Continued on page  4 6 )  '

G r a n d  s l a m :
F R EE  O F F E R :

With every purchaso «if 
92,00 or over (luring this 
month. w<* will give abso
lutely Free u Iwnutlful 
double- geared reinforced

winder, value 9.501

B O Y S ! Now Is The Time To 
Buy Your Supplies . . .

Scientific Balsa Wood
30- Inch Strips

1 / 1 6  X 1 /1 6 $ .0 1 C for? .0 5
1 / 1 6  X 1/8 .0 1 0 for .0 5
1 / 1 6  X 3 / 1 6 .01 6 for ,0S
1 / 1 6  X 1 / 4 .0 1 6 for .05
1 / 1 6  X 1 .0 4 8 for .5 0
? / 3 2  X 3 / 3 2 .0 2 6 for .1 0
3 / 3 2  X 1 .0 5 8 for .3 5
1 / 8  X  1 / 8 .0 1 6 for .05
1 / 8  X  1 / 4 .0 2 6 for .10
1 / 8  X  3 7 8 .0 2 6 for .10
3 / 1 6  X 1 / 4 .0 2 6 for .1 0
3 / 1 6  X 1 .0 6 6 fur .?3
1 / 4  X 1 / 4 .0 3 6 for . 15
1 / 4  X 1 .0 7 5' for .20
1 / 2  X 1/2 .0 7 3 for
1 X 1 .1 8 3 for .50

1 / 8  X 3 / 1 6 .0 1 C for .05
3 / 1 6  X 3 / 1 6 .0 2 6 for .05
1 / 4  X 3 7 8 .0 4 8 for .03
1 / 4  X 1/2 .0 5 C for .0 3

—and Scientific Model Airplane Co. is tho logical place to buy 
them. Wo are recognized as ‘One of America’s Greatest Supply 
Houses”  because of the tremendous business we do with boys 
all over the country. W e have built up this wonderful reputa
tion because of the reliable and dependable methods we employ. 
W c impart our own Balsa direct from South America and there

fore offer you the world’s lowest prices.

Scientific Flying Scale Model Kits
A ll One Price 
C O M P L E T E

12 5
F.ACH 
Postage

GUARANTEED TO FLY 
ALL 15" WING SPAN
Complete with full «Ire 
plan« and everything 
needed to bulhl them.
i y to construct. W ill 
provide many thrills. 
Tho Scientific deelgn. Hy
ing perform anro and low 
pace mako them sensa
tional values.

Sheet Balsa
36-Inch Lengths

1 /3 2 x 2  .......................... 05
1/32 x ? ...........................10
1/ 10x 2 .......................... 00
1/1ÖX3 .......................... JO
1/8 X 2 ......................... 07
1/8 X 3 ......................... 12
1/4 X 2 ......................... 11
1/4 x 5 ’ .........................10

Propeller Blocks
3/8 X 1/2 X 5 ............ 01%
5/8 X 3 /4 x 7 %  . . . . 0 2
1/2 X 5 /8 x 6  ............02
l /2 x  3 /4 x 5  ............ 01%
5/8 X 1 X 8 2 lor .05
3/4 X 1 1/8 X 10 . .  .04 
7 /8 x 1 1 /2 x 1 1  . . . 0 6  
1 X 1 3 /8 X 3 2  ..........OS

Plank Balsa
30-Inch Lengths

1 x 1% ............................ SI
1 x 2   35
l x ?  ............................ 40
1 x 6   70
2 x 3   70
2 x 0   1.00

LOCKHEED VEGA 
Acetone

Largo 2-ox. Can..........1
Per Pint ......................ϊ

Clear Dope
Largo 2-oz. C an.. . .
Per Plut ..................

.12
.85

Compressed Knockdown 
Motor Kit

1 Set Complete . . .  .99 

Bamboo
1 /3 2 x 1 /4 x 8  ......... 00%

Per I)n2................... 05
1 /1 0 x 1 /4 x 1 2  . . .  .01

Per Doz................... 08
1/10 X 1/4 X 15 . . .  .01

Per Do*...................09
1/16 X 1/4 X 18 . . .  .01% 

Per Doz................... 15
Plans

Fokker Amphibian, Lock
heed Vega, S. K. 5 
British Pursuit Plane, 
Stinson City o f Chicago. 
Rocket P l a n  e. Capt. 
Hawks Myatery Ship No. 
13, Fokker Triplan*. 
Xleuport-Baby Scout, R. 
P. A. D.-Ohaselur. A l
ba tross-l> iii. C a m e l -  
Kngllsli.
.10 Each .......... 3 for .25

Colored Dope
2-oz. Can .....................12
Per P i n t .......................85

Japanese Tissue
For tho Commercial Ship 
Sheet 20% x 24 . .  .05

Scale Model Tissue
Sheet 21 x 25 . .2  for .05

Japanese Super Fine 
Tissue

Sheet 18 X 24 ............08
Supcr-lluo red tissue .07

Colored Japaneso Tissue
H o d . B l u e .  Orange, 
Brown, Green—-Shoot .»7 
Do*. S h ee ts ...................70

Wood Veneer Paper
For scale models.
Sheet. 20x  30 .............. 15

Sheet Aluminum
12-lnch Wide

.005, Per ft.....................12

.010, Per ft.....................18
Musio Wire

Sizes .014. .020. .02S. 0Γ4 
15 Ft. for ................05

Celluloid Wheels 
Dlam., Pair . . . .  

1 I Ham.. Pair . . . .  
1% Dlam., Pair 
1"; Dlam., Pair 

3 Dlam., Pair

S.E.-5 British Pursuit
Hand-Made Balsa 

Propeller*
Guaranteed accurate— 
complete· with wire shaft 
ami washers. Ready to

5" long. 20c.; 0" long, 
25c.: 7" long; 30c.; 8"  
lung, 35.: 10" long. 40c.: 
12" long. 45c.
Dummy Radial Enolnes 

Celluloid. 9 cylinders.
3" «liain., each.............. 30
1% " «Ham., each . .  .20
N. A. C. A. Cowling

Each .................................25
Streamline Pants 

Makes any wheel from 1" 
to 2" diameter. In perfect 
proportion with our N.A. 
C. A. Cowling. Pair .30 

Banana Oil
Large 2-oz. Oan......... 10
Per Pint .......................75

FOKKErf TKIPLANE 
Colorless Cement

Large 2-oz. Can.. . .  .16
Per Pint ................

Reinforced Heavy Duty
Winder*

Large ......................
Small ......................

Aluminum Tubing
1/8 Outside Dlam.,

Per Ft.................. . .  .07
3/16 Outside Dlam.,

Per Ft................... . .  .11
1/4 Outside Dlam.,

Per Ft..................
Washers

% Dlam.. Per Doz. .01%
Per Gro.-.s ........ .15

% Dlam.. Per Doz. .01%
Per Gross ........ .15

Thrust Bearing*
Largo Size .035 . ..  .02

Per l)oz............... . .  .20
Small Size .025 . . .  .02

Ter Doz....................... 20

.045 S’ Ft. for
Scientific Expert Rubber

.01
1/16 Flat. 3 Ft.........................01
3/32 Flat. 3 Ft. 
1/8 Flat. 3 Ft. 
3/16 Flat. 2 Ft.

.01

.01

.01

225-ft. Skein .70 
225-ft. Skdn .70 
225-ft. Skein .70 
225-ft. Skein .70 
225-ft. Skein 1.0U

. . .  .08 . . .  .11 

. . .  .10 

. . .  .35

Ambroid
Large 2-oz. Can............16
Per Pint ........................95

How To Order
1—  Onlrrs tin «lor $.25 not arcepteiV.
2— Add $.15 f«»r parking and postage on orders up 

to $1.50. Over $1.5·» add 10 per cent.
3—  Add 10c extra to abovo charges west of Missis

sippi.
4—  Orders of $4.00 and over sent postpaid and lg- 

sured in U. S. only, except lialsa planks.
Canadian Charges

5—  Add 25c for packing ami postage on orden UP 
to $1.50. Over $1.50 add 15 per cent.

6— Postage stamps, Canadian or Foreign Coin not 
a«vepicd as payment.

7— Remit by check, postal or express money order.

Scientific Model Airplane Co., 277 Halsey St. DEN7- Newark, N. J.
^ —  Dealers tint! Clubs: W rite  for Special Price List

Model Concerns, 
Dealers, Clubs.ATTENTION!

We Sell Wholesale Exclusively
PLEASE MENTION ARTICLES 

INTERESTED IN.
MODEL AERO SUPPLY MFG. CO. 

1654 St. Johns Place, Brooklyn, N. Y.

NEW  LOW  PRICE
24 -inch FLYING J t í m é *  P ostpaidSCALE MODEL O t J C  rosTp<*,a

Confitruction kit for building a featherweight
scale model of the Fairchild Monoplane. Contain·«
full size drawing. Instruction sheet, balsa wood cut 
tu size, rea«ly bent wire parts ami everything com
plete.—Rend 2c stamp for bargain price list on 
our complete line of Model Airplane parts and 
suppjle*.

Douglas Model Airplane Supply Co.,
CO., 3540 Douglas Blvd.. Ctdcaco.__________

WHY ADVERTISED MODELS ARE BEST— No one knows exactly how many model airplane companies are 
in business today—perhaps five hundred. Of this number about Fifty «»f the older and larger Arm* advertise 
their products. 'Hies«,· tlfty companies have large amounts of money invested In tho model airplane business. Ami 
their profits mi this investment depend on Your Satisfaction- anil Continued Support. These fifty large adver
tising it mm are, therefore, most anxious to please you. Y«>u will find their models best.

AMAZING VALUES!
Hero arc a fow

2 OZ. ACETONE........................... 08
2 OX. CLEAR DOPE.................... 08
2 OZ. COLORED DOPE.............. 10

W RITE for tho lowest prices in America, also 
for our SPECIAL FREE OFFER. 

DEALERS AND CLUBS write for real money 
making line.

MODEL AIRPLANE SUPPLY 
l|40 * 53rd Street Brooklyn, N. Y.

FLYING CLUB PINS - 35c
FREE CATALOG

TValgn -hewn sliver plato 35 conts 
each. $3.50 doz. Gold plate or 
storting silver 50 cents each. $5.00 

no. iaoe doz. Any ono or two colors enamel 
~~ 'a n d  any three letters.
R A S T IA N  BR O S. CO .

25 PASTIAN BUILDING ROCHESTER. N. V.

I
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The DIPPER, a dandy »/a 02. model that 
really files.

Construction set includes balsa parts, draw· 
ins. instruction», banana oil, cement, wire 
parts and rice paper. Dimensions, \2 V t"  
wing spread, 0*,4* length. (W ill tnhe off 
fr<un ground on own power!)________________

There are only a limited supply o f . these unique 
Dippers at this very low price of 50c Post Paid! 
Oct yours right now and get a real thrill—Glider 
is FREE# with The Dipper Set. Semi in a 2c 
stamp and get our free catalog on Model Airplane 
Supplier, and Kits. No O.O.l). orders accepted.

COMET MODEL AIRPLANE & SUPPLY CO.
3114 Harrison Street, Dept. M-3-2, Chicago.

Moskito Plans 
or Kits

M O S K IT O  F L Y E R  )  Layout Shoot«,
B A R Y  M O SK IT O  V Vo„
M O SK ITO  SKI P L A N E  )  W ©  I'uid

Baby Moskito Kit__
Moskito Flyer Kit— 
Moskito Ski Plnne

_40c Postpaid 
_65c Postpaid 
_65c Postpaid

48 hour sorvico

M O S K IT O  F L Y E R  CO .,
11 W est 42nd St., New  York City

OH BO YS-CIRLS ipoŘT 
TH ROW

Y O U R

VOICE
with CLAXOPHONE under, 
tablo, into a trunk, school · 
desk or any place. Dig ru n  

fooling Peddlers. Friends. 
Glaxopiione lays on your 

tongue unseen, ready for 
inslantuso. Imitatoblrds. 

etc. With full instruction», set of secret writing 
tricks, all for iOc; 3 for 25c (no stamps). A sur
prise package of tricks free with 25c order.

CLAXO TRICK CO.
Dept. 322, New Haven, Conn.

®  10 IS

10c

New Low Prices
ON MODEL AIRPLANE SUPPLIES. 

SEND 2c STAMP FOR OUR

Bargain Price List
DEALERS—CLUBS write

for AMAZING Discounts
UNIVERSAL MODEL AIRPLANES 

1526 St. Johns Place 
Brooklyn, New York

N E W
W H EELS

Ϊ 0 1 The Largest Selection in the World 
Alum. Diso Rubber Tired Tail Wheel»

V i”  dla. 10c each —- 34" dla. 10c each 
% "  dla. 10c  each — %”  dla. 10c 'each 

1" dift. 25c pr. —1%”  dla. 25c pr. 
1*4·" dla. 25c pr.

Alum. Disc Rubber Tired Air Wheels
1 "Doughnut type. 25cpr.— I V '  dla..30cpr. 

Goodrich Tread Balloon Tired Alum. Disc 
I V '  dla. 3O0 pr.— I V '  dla. 40c pr.— 2 "  dla 50c pr. 

Full Balloon Rubber Tired Alum. Disc Wheels 
din. 25c pr. —  I V '  dia. 3ÖC pr. —  2 "  die. 40c ΡΓ. 

Full Balloon Rubber Tired Celluloid Disc 
I W  din. ?0c pr.— L V ' dia. S5c pr.—2 "  dla. 50c pr.

Celluloid Untired Wheels ^Featbtrtvei^bt)
V '  dia. 10c pr. —  1" dla. 12c pr. — 1 % "  dia. 15c pr.

174" dla. 20c pr. — .3" dla. 50c. pr.
Postago on Rubber Tired Wheels 4c pr.— l  inti red 3c pr. 
Send 10c for New Catalog o f Models and Supplies. 
Selley Mfg. Co., Inc., I373A Gatos Ave.. Brooklyn. N. Y.

The Airplane Engine
(Continued from page 7) 

much as forty-five per cent of the original 
crude oil volume is now recovered as gaso
lene. It has been estimated that over thirty- 
five per cent of all the gasolene produced 
is obtained by this process.

W hen gasolene is first distilled from the 
crude oil we have seen that it contains 
many oils having different characteristics. 
This crude gasolene distillate is now run 
through yet another distillation process in 
order to more closely define the various 
oils. Three different classifications of fuel 
are obtained. The first will be known as 
Grade A  or Fighting Gasolene. It is ex
tremely light and volatile and naturally will 
give a good starting mixture to an engine. 
O n the other hand it is entirely possible 
that it might vaporise before reaching the 
carburetor and cause an engine failure. 
This is called a vapor lock. Then, too, it 
is so light that not so many heat units 
could be carried for the volumetric space 
available in the fuel tanks of the plane. 
It must be remembered that the heat value 
of a fuel is measured by weight rather than 
by volume. This fuel, then, is seldom used 
except in special cases such as racing 
planes.

' T ' iie  next fuel is Grade B, better known 
as Domestic Aviation Gasolene. The 

expression D . A . G. is sometimes used to in
dicate this fuel. W hile not so volatile as 
Fighting Gasolene, nevertheless it is satis
factory in this respect, and, besides, it is 
heavy with heat units that contribute to 
engine power and performance. It is used 
by military, naval, and commercial planes 
throughout the country.

Grade C fuel, of course, is the one hav- 
ing the heaviest molecules. Naturally, it 
is less volatile than the other two grades 
and since it begins to approach the lower 
grade oils, its heat content is not so high. 
For these reasons this fuel is used exclusively 
in automobiles. Its lack of volatility makes 
it unsafe for use in aviation as it might 
fail to vaporize under cold weather condi
tions and result in a forced landing. If a 
low compression airplane engine is hot, it 
can be made to operate on Motor Gasolene 
in an emergency.

W e  have seen that gasolene is not a 
pure substance. Rather it is a compound 
of several hydrocarbons. Commercially, it 
also includes the various types of naphthas. 
Varying characteristics of the whole result 
from the proportions of the several ingredi
ents. For our purposes, however, we may 
consider that it consists of approximately 
8 5 %  carbon and slightly over 14%  hy
drogen. The remainder will be impurities 
of various natures and some oxygen and 
nitrogen.

Gasolene is an ideal fuel for the in
ternal combustion engine. If combustion 
is perfect, it burns cleanly, leaving no ash 
or carbon as do such fuels as coat and 
wood. Imperfect combustion, of course, will 
result in the formation of carbon in the 
cylinder. Moreover, it contains more heat 
or energy units per pound than any other 
feasible fuel. For its weight, then, it will 
supply the greatest possible power to the 
airplane.

The color of gasolene means very little 
providing, of course, the discoloration docs

not indicate foreign matter in the fuel. 
Gasolene that is perfectly waterwhite when 
refined will slowly darken or discolor upon 
long storage. Its heating value, however, 
is not effected. N or does the specific gravity 
indicate a great deal to the purchaser. If 
the fuels in use today were straight hy
drocarbons, the specific gravity would in
dicate the lighter gasolene and consequently 
would give some indication of the volatility 
or ability to vaporize.

Obviously a radical change in the specific 
gravity of the fuel being used would re
sult in a change in the amount of fuel 
maintained in the carburetor bowl by the 
float and trouble might easily result.

W e  have noted before that the one big 
disadvantage of the gasolene as a fuel is 
its tendency to knock or detonate. Especi
ally is this true today when engineers arc 
attempting to gain more power and effi
ciency for both automobiles and airplanes 
by increasing the compression ratio of en
gines. Both of these results are obtained 
up to a certain point and then a sharp 
decrease in power follows.

In addition, the metallic knocking or 
“ pinging" that is heard during detonation 
places tremendous and abnormal pressures 
upon the cylinder and piston head as well 
as the main bearings. It is entirely possible 
that a hole will be blown through the piston 
head, thus permitting flames to reach the 
lubricating oil. A  fire is the logical result.

Many different theories have been ad
vanced from time to time in an effort to 
explain detonation. Each theorist can offer 
several arguments which appear to verify 
his particular belief, but it is probable that 
it will be many years before the exact 
process of detonation is accurately analyzed.

Photographs and observations of actual 
combustion have been made through quartz 
windows placed in cylinders and indicator 
diagrams of cylinder pressures have been 
taken by many investigators. A ll research 
engineers who have worked on this subject 
agree that detonation occurs only during 
the latter part of combustion. The early 
part of the charge burns in a perfectly 
normal manner.

A t this point it might be well to differ
entiate between pre-ignition and detonation. 
The first condition is the firing of the charge 
before the normal ignition point is deter
mined by the breaker points of the magneto. 
This may he caused by the presence within 
the cylinder of an incandescent particle of 
carbon, an extremely hot valve, or spark
plug electrode. This heat combined with 
the normal rise in temperature of compres
sion may be sufficient to ignite the charge 
early.

Because of the tremendous heat gener
ated by detonation, this phenomena may 
lead to the heated conditions favorable to 
pre-ignition. Due to the early burning of 
the charge the maximum pressure will he 
built up within the cylinder before the 
piston reaches top dead center. This pres
sure, then, will endeavor to resist the up
ward motion of the piston. The net result 
of this will be a great loss o f power.

Λ  S combustion continues more and 
^ *· more pressure is placed upon the re
maining fuel mixture. The heat of this 
internal compression, combined with . the 
heat of combustion, raises the temperature 
of the unburned portions so quickly that 

( Continued  on page 48)
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(Continued from  page 43) 
that if we were to push a box up an in- 
dine we would have to buck two opposing 
forces— assuming a constant velocity—  
those being friction and the tangential (par
allel to plane) component of the weight. 
But if we were pushing the box downhill 
we would find the component of the weight 
helping us, and the box would move much 
more easily. If the hill were steep enough 
and the surfaces smooth enough, the weight 
would take care of friction of its own ac
cord and pull the box down the incline 
without any help.

The main things to remember about fric
tion are these:

t. Friction always opposes velocity or
impending motion.

2. Friction depends upon the normal
force and the nature of the two surfaces
in contact.
The third type of force that we deal with 

is inertia force.
This is a little more obscure than the 

others at first, but is very important.
W e have said in previous articles that 

inertia is the force with which a body re
sists a change in its motion. This property 
depends upon two things: the mass of the 
body and the rate of  change of motion.

The mass, of course, is measured by the 
weight of the body at the surface of the 
earth. But the rate of change of velocity. 
which is another way of saying acceleration, 
will have to be explained further.

Suppose an airplane is taking off. It 
starts from rest at the end of the runway, 
attaining a velocity of thirty miles per hour 
in ten seconds. Thirty miles per hour is 
forty-four feet per second. That is the final 
velocity. The initial velocity is zero. 
Therefore the ship has gained a speed of 
forty-four feet per second in ten seconds: 
or, assuming the acceleration constant, it has 
picked up speed at the rate of four and 
four-tenths feet per second velocity per 
second. In each second it gains four and 
four-tenths feet per second velocity.

That is the acceleration, or rate of change 
of velocity.

Knowing the mass, then, we may find 
the force that must be supplied by the 
propeller to equal the inertia force, which 
is constant in this case because the accelera
tion is constant; and by adding this force 
to the friction force we can find the total 
pull that must be exerted by the prop.

Right here we must mention that inertia 
force always opposes acceleration. In the 
case above the acceleration is positive— the 
ship is gaining speed— and therefore the in
ertia force opposes the acceleration and acts 
in the opposite direction.

In the case of a train that is stopping 
quickly, the acceleration is negative— decel
eration, it is sometimes called— and the 
inertia is acting in the same direction as 
the velocity but still opposite to the accel
eration. The inertia, then, is trying to keep 
the train going forward against the efforts 
of the brakes. Some of our automobile 
accidents demonstrate the remarkable 
strength of inertia forces when a rapidly- 
moving body is stopped in a very short 
distance.

It is excellent practice, in all engineering 
work, to get everything relevant to the 
problem down on the paper. A s shown in 
Figure 2, which represents the airplane 
mentioned above, put down the velocity ar
row and the acceleration arrow, if any, in- 

(Contimtcd on page 47)

Lsockhart Model Airplanes 
K IT S  of th e  F in est Q u ality

LOCKHART MODEL AIRCRAFT COMPANY 
5533 South Lincoln Street, Chicago, III.

Actual reproduction of Thompson Trophy 
Winner model " Z "  includes Aluminum 
Cowling. Complete Kit, postpaid, only

$2.65
Lockhart oilers you the selections of two 

well known (21" wing span) flying scale 
models, that may be easily and simply con
structed! Also a junior 18" flying scale model 
(Monocoupc Special No. 14).

These kits cannot he surpassed in quality 
or price. Each famous model is complete 
with full size blueprints and directions clear
ly showing all details. Any boy can easily 
understand the plans.

Actual photo of Model G. B. Sportster
*'D C o m p l e t e  Kit, postpaid, only $1.98.
All sections of fuselage, wings, rudder, 

stabilizer, including pants and prop, arc 
bandsawed to exact size. Cement, nitrate 
dope and all material are included iii every 
Kit.

Monocoupc Special No. 14. Complete Kit, 
postpaid, only $1.25.

Check here for kit wanted.
□  51.25 □  51.98 □  $2.65

W e pay all postage charges. 
Please send check or money order.

DORN1ER DO-XBuild a real h [ \ U '
model of the t - 'V - 't x l ·

German All-Metal Flying Boat

Complete 100 pernriit TitL’ K SCALE. accurate' 
detailed drawings and instructions: for 
span. 30" length and 71Ž·" height. PLANS .'Oj.

Kits $8.50 —  Ready-shaped $12.75
Kite K -s

IS" Gee-Bee Super-Sportster .........$2.25. $3.25
18" Laird Super-Solution .............  2.2Γ», 3.25
38" Akron Naval Airship ................ 2.25. 3.25·
I»arge Full-Sire and Full-View Plans each 50o.
IS" Travel Air Mystery “ S” ............ 2.25, 3.25

Over 200 other kite also. Catalogue 15c. 
MODEL (MN-4> AIRCRAFT. Whitewater. Wit.

Air container kit. wire 
wrapped, including all
partii ..................... $2.95
Completely finished, 
ready for uso ...$1.95

Model Aviator 
Products

3335 Eastwood Avenue 
Dept. 23 Chicago

MODEL 
PLANE PLANS

10c 15 WAR PLANE C l
Each PLAN’ S only___  v *
S.E.-5. Atinson. Fokker Tri
pletu*. Fokker Aniph.. S. I*. 
A. 1>.. Boeing, Tout Moth. 
Ansaldo, Trarelnlr. Veg:«. 
Nieuport, Albatron», Camel. 
Gloater, All Amer. Rocket. 

Catalog and I Plan 10c 
Dealers Write for Diteorits

LOOK
FELLOWS

Featherweight Motor
for Model Airplanes 

and Boats
Air Motor, kit only, all 
part» bent, formed and 
shaped, ready to a.«-
sciublo .................$0.i'9
Half tlnlshedMotor 1.45 
Full finished Motur 2.95

NOW
ONLY

C E N T S

ADVERTISERS IN MODEL AIRPLANE NEWS 
ARE TRUSTW ORTHY

J u s t  O ff th e  P r e s s !
Selley

1932 C A TA L O G
Biggest and Best Y et!
THOUSANDS OF DOLLARS wero 
invested to make the S e l l e y  lino 
the biggest, most complete lino of 
high class model airplano kitu ami 
supplies in the country.

OUR 22 YEARS OF EXPERIENCE in building wind-tunnel, scale 
display and Hying models are your guarantee of scientifically accurate 
models.
OUR OWN 2-STORY FIREPROOF FACTORY BUILDING— the larg
est exclusive model airplane factory in the world—is equipped with 
tho finest ejwelallzod and expert personnel to turn out the highest 
quality merchandise in large quantities at lowest possible prices. 
YOUR EVERY DEMAND can bo filled from the S e l l e y  line. Wo aro 
the only model airplane supply house which lias pioneered for 22 
years in developing a completo assortment of original accessories at 
popular prices.
WE GUARANTEE all Selley merchandise to bo exactly as represented, 
and it is sold with the understanding that if not entirely satisfac
tory, it may lx> returned and your purchaso money will be refunded. 
THAT IS WHY thousands of boys recognize the name Selley to mean 
the safest, surest source of satisfaction in model supplies.
TO THE BOY MODEL BUILDER— You may bo sure of the finest 
supplies and kits that money and skill can produce, and prompt and 
courteous delivery service.
TO THE DEALER—One sourco of supply, with a complete line of 
fast selling items In all price ranges.
TO THE MANUFACTURER.—We will quote rock-bottoni prices on 
quantity orders for any of our standard parts.

32 BIG P A G E S  
Printed in 2 Colors

LISTS 
27 Models 

706 Supplies 
340 Perts

Dozens of New 
Items You Can 

Get Nowhere Else

TH E  O N L Y  C O M P LE TE  
LIN E O F  PARTS

N E W  L O W  PRICES

Send 10c for 
Your Copy.

You'll Save Many 
Times That in 

Guaranteed Satisfaction

SELLEY MFG. COMPANY, I n c . 
1373A Gates Avenue, Brooklyn, N. Y.
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MARCH SPECIALS
Compare these DELIVERED Pit ICES. Wo pay nil 

postage and packing charges In the U.8 .A ., ami the 
quality I» guaranteed. Take advantage of our central 
location.

W O O D  W E L D
Tho latest cement designed just for balsa wood. Ti. 

Is colorless, waterproof, and extremely light. Furnished 
only In a 5·%" LONG NOSE TUBE—25c.

C O V E R IN G  M A T E R IA L S
Zephyr Silk—tho lightest grade manufactured. 18'' x  

36"—25c, 36" X 36"— 15c. English Parachute TlMUC, or 
Colored ilakone Tissues in Bed. Blue, or Brown—4c 
per shi*t or 40c per dozen.

C O N T E S T  R U B B E R
A one oz. sample of Twister Rublier Lubricant will

bo furnished free with each order for a full skein. 
1/32" square— 3 ft. per cent, 225 ί ο Λ  skeln.. .  .G5c 
1/16" square— S  ft. per cent. 225 foot skein ....65c
1/8" Flat—3 ft. per cent, 225 foot, skeln............ 70c
3/16" Flat—2 ft. per cent, 225 foot skein...........95c

B L A C K  C E L L U L O ID  W H E E L S
8 /4 " per pair .................................................................  7c
1 "  per pair ...............................................................  8c
1 3 /8" per pair .............................................................. 12c
1 7 /8" per pair .............................................................. 18c
3 1 /4 "  per pair .............................................................. 36c

Our completo rattling Is f»c. or It will 1m? included free 
with uti order of 50c or more.

Country Club Aero Supply Company, 
5821 Holmes treet Kansas City, M o.

"Where your dollar has more cents."

C O M PLETE O U T F IT
FOR MODEL PLANE BUILDING

Includes 50 pieces of halsa, cement, tissue, rubber, 
and ull other necessary material. Including plant 
and Instructions. Sufficient for several models. 
Packed In heavy 18 Inch cardboard rase. $1.60 
postpaid—or send 2c stamp for full Information. 

Also special package of balsa. 45 pieces, various 
slree, all 2 feet long. 50c potpald.

SWIFT AIR-MODEL SUPPLIES 
363 Brittain Road, Akron. O.

N E W - S C I E N T I F I C  W O N D E R

* * R ΙΙοχ.υ.Η 1’ftl.OIT

AIOT'ric ϋ  I La PUN
You apparently sco thru Clothee, Wood, 

Ω  K l  ¥  w  Stono, any object. Boo Bonos In Flesh. 
FREE Pkg. radio picture illms. takes pictures without 
caxnora. ’ 'Y o u ' l l  l ik e  'e m ."  I pkg. with eneh 25c order. 
Mnrvo! Mfg. Co., Dept. 93, New Haven, Conn.

PROPELLERS
2" 0 . 0 X. Propeller With Splnntf

2 Waded 10c each $1.00 dor..
4 bladcd 10c each $1.06 dcz. 
Postage 3c on one o r J o z .  

ALUMINUM ADJUSTABLE PITCH 
Propellers for Flying or Seale Model*

8"  tlia. 35c 10" dia. 50c.
Sha ft hearing an !  hanger fo r  above 2 1 c 

3 Bladcd Adi. Props with Shaft nnd Bearing 
X" «lla. 85c 10"  dia. $1.00

Scale Model Die-Cast Propellers with shaft and bushing:
S h i"  ďla. (Hawk Type) with spinner............ .
6*4"  <Ha. (Hawk Typo) with spinner..............

5" dia. 3-blnded with spinner ..........................
Pottage on any above p rope lle rs  3c. each 

Send 10c tor New Catalogue of Models nnd Supplies. 
SELLEY MFC.. Inc.. I373A Gates Ave.. Brooklyn. N.Y.

K I T S
At half the price you're paid elsewhere, 75c each kit. 

Any 3 kits $2.00.
Stinson I»etroitcr Kit— a 2 ft. flying model. Tho

following kits are all 15 in. models.
Fokker Triplaue and D .V IU , N'ieuport Baby Scout. 

I>. II. Tiger Moth, Bopwith Camel, Albert roes Ι>.ΠΙ 
S. E. 5. Ansaldo (Italian Pursuit), Boeing P.12.B., 
Texaco 13, Spad.

Prices are lower for our supplies.
Dummy motors 1^4" dia. 9 cyl. 17c. 3 " dia. 33c. 

Wheels V '  dia. 2 pair 9 c ; 1% " dia. 9c pair.
Rublwr—Wo have Just purchased a large stock of 

fresh, most energetic rubber obtainable from the pre
eminent manufacturer of rubber for Model Airplane 
Builders. Much deiHHids upon the quality and fresh
ness of your rubber In a duration flight. You can't 
go wrong with this rubber. Five sizes to choose from: 
J/32 sq. 4 ft. 1c. 3/04 flat 4 ft. lc. 1/1« flat 3 ft. lc.
1 skein 55c. 1/8 flat 3 ft. lc .  1 skein 60c. 3/16 flat
2 ÍL lc. 1 skein 8Gc.

Japanese Imperial tissue. Red. brown, blue, green, 
orange and white. 2 sheet* 5e, 12 for 28c. Superfine, 
extra thin silk tissue for enduranco models, 5c 1 sheet. 
6 sheets 25c.

Colorless Cemont—2 oz. can 11c. Dope, Banana Oil, 
ami Acetone same price 2 oz. can 7c; 1 oz. 13c; 1 pt. 
40c. Washers large or small 3c—2 dots.

Balsa Wood 2 "x (* » "x 3 0 "  $1.00.
Include 15c to all orders for packing and haudllng. 

Orders West of Mississippi and Canada add 10c extra. 
Don't fail to get our latest 1932 catalogue containing 
the world's lowest prices, for a 2c  stamp.
Dealers ami Clubs writ© for special price list and 

discount.
WOBURN MODEL AIRPLANE SHOP 

19 Belmont Street Woburn. Mass.

Aerodynamic Design
(Continued from page  43) 

lifting effect. The lower surface of N o . 7 
gives even less, as it is curved downward 
instead of upward. There is no advantage 
in using such a section on a model except 
for speed.

Section N o. 8 is similar to the old Eiflle 
N o. 32. The interesting point about this 
wing curve is its reversed curve trailing 
edge.

On all of the other sections shown, the 
movement of the center of gravity is con
siderable, moving from front to rear of the 
wing as the angle of attack decreases, and 
visa versa. However, the reverse curve tends 
to reduce the movement of the center of 
pressure. The greater this upward curve at 
the trailing edge, the less the center of 
pressure moves about. If sufficient reverse 
curve is used, the center of pressure will 
remain stationary throughout the entire use
ful range of the angle of attack.

This condition enhances the stability of  
the airplane, but is gained at a sacrifice 
of wing efficiency. It reduces the lift gen
erated by the section by as much as 1 5 % . 
The loss in efficiency is proportional to the 
amount of reverse curve.

On page N o. 28 a variety of sections 
are shown of both past and present type. 
The figures show the heighth of the respec
tive points of the curves forming the sec
tions. This diagram provides a variety of 
types from which you may conveniently 
select one for the model you wish to build.

Aspect Ratio
W e  have now one or two more points 

about the design of the wing which are 
important. For instance, how much span 
from tip to tip, and how much chord shall 
wc give the wing? If we make the wing 
with a chord of three inches (Fig. N o . 12), 
the span should be at least six times as 
great, or 18 inches. If wc make it seven 
times as great, or 21 inches, it will be more 
efficient. In other words, the greater we 
make the span compared to the chord, the 
more efficient our wing will he.

However, it is not advisable to make the 
span more than 12 times the chord for then 
there is very little increase in efficiency and 
such a wing becomes difficult to build so 
that it is strong, yet light. This relation
ship, or ratio, between the span and the 
chord is called the Aspect Ratio.  It is, the 
span divided by the chord, or

Aspect Ratio= - J »
I f  the span is 21 inches, and the chord 

is three inches, the aspect ratio equals, 
| 1 = 7 . In the case of all wings, a part of 
the air under the wing spills out of the 
ends. You can readily see that if the span 
is small and the chord large, that the wing 
tips are very wide compared to the span. 
Therefore, more air escaped out of these 
wide wing ends than if they were quite 
narrow and the span large. This action of 
the air reduces the lift, and explains why 
we make the span large and the tips nar
row or, in other words, gives a high "aspect 
ratio”  to our wing. The air will pass 
across such a wing before it can spill out 
of the ends, and no loss of lift will occur. 
Fig. No. 13 shows how the air flows under 
a wing in flight.

The reason for the air flowing out o f the 
ends in this manner is due to the fact that

there is a high pressure under the wing at 
( A )  and a lower pressure at (B ) so the 
air naturally moves from the point of high 
pressure in the direction of the low pres
sure point. A t the center (C ) under the 
wing, the lift is greatest.

The following table gives the approxi
mate relative efficiency of wings of various 
aspect ratios, when the efficiency of a wing 
with an aspect ratio of six is taken as 
(100%-)·

Aspect Ratio (9 )  =  1 1 3 %  efficient.
“ (8 ) =  111%

“ “  (7 )  =  107%
“  “  (6) =  100%
“  “  (5) =  9 2 %
“  “  (4 )  =  8 2 %

Raking the Ends
If wc make our wing with square ends as 

in ( A ) ,  Fig. N o . 13, the four corners will 
give very little lift, due to the spilling action 
of the air, yet will cause considerable resis
tance, so, therefore, wc cut them away, 
rounding the ends neatly, as shown in (B ), 
Fig. N o. 14. This will help to reduce 
weight and resistance. W e  call this pro
cedure “ raking the wing ends.”

Tapered Wings
Probably the reader has seen airplane 

wings that are wide at the center portion 
near the body, or fuselage, and which taper 
to a narrower width at each wing tip. 
W ings of this type arc called Tapered 
W ings, Fig. N o. 15. They may be tapered 
in any one of the three ways:

1. The rear, or the trailing edge, may be 
straight, while the leading or front wing 
edge slants backward, starting from the 
center and proceeding towards the tips. (A )  
Fig. N o. 15.

2. The front edge may be straight from 
tip to tip. and the rear edge slanting for
ward from center to tips. (B ) Fig. No. 15.

3. Both wing edges may converge at the 
wing tips thus forming a tapered profile. 
(C ) Fig. N o. 15.

Amount of Taper
A  good rule to follow in order to secure 

the best results from a tapered wing is to 
design it so that the “ chord”  or width of 
the wing at the tips is one half the length 
of the “ chord”  at the center. For example: 
If you wish to build a wing with a (21) 
inch wing span and an Aspect Ratio of 
seven, the average chord would be three 
inches, and the area equal to (63 ) square 
inches. Then, in order to have the area 
of your tapered wing equal to (63 ) square 
inches and the “ chord”  at the tips equal 
to one half the “ chord”  at the center, the 
“ tip chord”  must be (2 )  inches and the 
“ center chord”  (4 )  inches.

The best way to determine the length of 
the “ tip chord,”  which is to be equal to 
one half the center chords, is to first decide 
what the average chord is to be. The “ tip 
chord” then is equal to 2 /3 , and the center 
chord to 4 /3  the average chord.

O f course, you may wish to use some 
other degree of taper. You can do so with
out getting into difficulties if less taper is 
used. For instance, a taper of such value 
that the tip chord is 2 /3  or 3 /4  of the 
center chord. But, it is to your advantage 
to put as much taper as possible on your 
wing provided it docs not create any other 
bad conditions. I would say that the “ one 
to two”  chord ratio should be the maximum 
amount.

If the taper is greater than this, the lat-
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cral stability of the ship will be effected, 
and the propeller torque will react to turn 
the plane over on its side, to a greater 
extent, because of lack of wing area near 
the wing tips. Most of the area of the 
tapered wing is at or near the center.

Airways Here & There
(Continued from page 31) 

publication of the February issue. The pic
ture will be judged on the following points:

1. Its likeness to a full-site airplane.
2. The quality of the picture in respect 

to photographic detail shown.
3. Photographs of planes in flight shall 

have precedence, the other two points 
being equal.

4. Two pictures may be submitted, one 
to show detail and likeness to full-site 
planes, and one in flight to show flying 
quality. Such pictures will be considered 
as one entry and will have precedence 
provided no one else obtains equally fine 
results in one photograph, namely, photo
graphic detail, and flying quality demon
strated.

5. In case of a “ tie,”  a prite will be 
awarded to each ticing contestant.
All pictures, to be eligible for a prize 

award, must be mailed to this office before 
March 10th, 1932.

Airplane Design
(Continued from page 45) 

dicating definitely their direction. Then, 
looking at the velocity arrow, put down the 
friction force, making it opposite to the 
velocity, and the inertia, making it opposite 
to the acceleration. In this way you can 
guard against mistakes.

Going back to the inertia problem, we 
will work out a practical case to get a 
better grasp of the principles involved.

Suppose the mass of the airplane is one 
thousand pounds. The acceleration, as be
fore, is four-point-four feet per second per 
second. (Always say per second per second 
when speaking of acceleration. Acceleration 
stated in feet per second means nothing: 
that is velocity.) Our problem is now to 
find the inertia force.

The easiest way is to use a proportion. 
W e  know, by experiment, that the force of 
gravity, acting on any mass with a force 
equal to that mass, will produce an accelera
tion of thirty-two feet per second per second 
when the body is freely falling. The force 
of gravity, then, if acting on the whole 
airplane with air resistance neglected, would 
produce an acceleration of thirty-two feet 
per second per second. The mass of the 
plane is one thousand pounds. Therefore 
we can say:

1000 : 32 : :  F : 4.4  
From which F =  30 =  137.5 pounds.
The proportion means this; that a one- 

thousand pound force will produce, in our 
one-thousand pound mass, an acceleration 
of thirty-two feet per second per second, 
so the inertia force must be such that it 
will produce an acceleration of four and 
four-tenths feet per second per second on 
the same mass. In other words, the known 
force (weight of the body) is to the accel
eration it will produce, as the accelerating 
force is to the acceleration it is to produce. 
O f course the accelerating force and the 
inertia force, from the law of equilibrium, 

(Continued on page 48)

Scrambled Picture 
Contest

(Continued from page 8) 
enter and win a prize. It is up to us to find 
the right field and go to it.

Those of you who were unable to win 
a prize in this contest will, undoubtedly, 
be pleased to learn that we are going to 
give you another chance. W e  arc now pre
paring a second big contest, not a scramble 
picture contest, but one which will give 
you great pleasure in working out, and re
ward you with a complete picture history 
of aviation. W e  will not say any more 
about this now. This is merely a little 
sample, so to speak. It reminds me of the 
spoon that we often lick while our sister's 
fudge is cooling. This proposition, how
ever, is not cooling off. It is getting hotter 
each minute, so keep your weather-eye 
peeled and look for a complete announce
ment in one of the following issues.

C h a s . H . Gr a n t , 
Editor.

Two-way Glider
(Continued from page 32)

Changing the Tail to the Rear
This model is very easy to convert from 

canard to penaud.
The only change in material is a piece 

of balsa lý&" x 21/ * "  x 1 /32 "· for the rud
der and the bamboo tail booms. Two of 
these arc 3 % "  long, and the third is 
2 % "  long. The stabilizer is attached, in 
the same manner as before, except that 
it is inverted, that is, the cambered 
surface is down. It is not necessary to give 
it a negative angle but at any rate, it should 
not be positive. After the stabilizer is firm
ly glued, the rudder is put in place. W hen  
this tail is completed, it may seem rather 
flexible. However, because of this, it is 
able to take shocks better.

For this type of glider, the model should 
balance about J4" back on the wing. A  
neat way of ballasting it is to force a nail 
into the nose. This should be of a weight 
slightly greater than nc'ccssary. Then to get 
a fine adjustment, take it out and cut a 
short piece off the end until the model 
gives the best possible glide.

A  gliding angle o f about 16 to 1 has 
been attained with the tail in rear, and in 
any case should not be less than 12 to 1.

* * * *
Watch next issue for directions to con

vert your glider to a powered plane.

Aerial Radio
(Continued from page 25) 

is being used it is advisable to have this as 
near the battery as possible to minimize 
leakage along the power leads. The wind 
driven generator may be mounted almost 
anywhere, except that undue lengths of 
power leads should be avoided for the rea
son just given. Also, if the generator is 
placed directly in the slipstream of the pro
peller, it will be possible to test the radio 
equipment on the ground. Too near the 
lower half o f the fuselage is not a good 
position for two reasons. The generator 
may be damaged by stones, etc., thrown up 
while taxiing, or it may foul the antenna 
wire if a trailing aerial is used.

Figures No. 9 and N o. 10 illustrate com
plete radio installations on different types 
of planes.
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CURTISS-HELL DIVER

H*4te» M ould« Ttm n Π μ  lk rn , m ould· u  low  *a I t  M  f « a .
L m d  IW iIk u , Induvr.M. Hunt«-!«, W dd nod F irm  AoimaU.

“ Tru# T o  Lilo M od ě la /' » o d  ir.eiponnvo to
/u n ^ U h ^  iv!! _ i i{ f> iu ry  . material iootudie« l.*a«mcL

Stamp for’  Illustrated Cntnlogue.
D . SC H IE R C K E , G H E N T , N E W  Y O R K

Mill Importers of
M O D E L  A IR P L A N E  
J A P A N E S E  TISSU E  

P A P E R
for tho trade 

made In 32 colors 
WHITFIELD PAPER 

WORKS. INC.
12 Voitry St., New York City 

Est. 180Ö

MODEL AIRPLANE 
M ATERIAL

B lv hundlo o f samplo stock containing various size· 
of balfia, rubber strands, music wire, Japanese tissue, 
reeds, round wood, bamboo and our low prices on model 
Rlrplano supplies. Sent postpaid for 25c, five bundles 
for $1.00.

AERO SHOP
8050 Hurlbut Avenue. Dotrolt, Midi.

New Low Prices
O N  M O D E L  A IR P L A N E  SUPPLIES
Tlakong Tissue— 8 »höets for ...................................$.08
Aluminum TubinfC-r-%" per foot .............................. 05
Aluminum Tubing—3/1G" per foot .......................... 09
Music Wire No. 12. lö , 18, 20. 21—5 f t  c o il .. .02
Doughnut Air Wheels— 1”  per p a i r ..........................23
IV*" per pair, 28c; 1% " per pair ............................S3
U.S. War Emblems— Allied War Emblems—

2 fo r  5c; 4 fur 8c ;—2 for 5c; 1 for 8o.
*8 flat rubber fresh stock—3 feet ............................ 01
Full skein—225 ft............................................................. 70
Thrust hearing light and stroug— each .................02
Check these delivered price« and send your order 

at once.
Bend 10c For Our New Big 1C<>2 Illustrated Catalog. 

Orders under 25c will not be accepted.
FULL SIZE BLUEPRINTS

Boeing P-12B (27 x  40) Postpaid ............................ 50
Johnny Livingston Monncoupo (22 x 28) p.p..........40

RED BIRD MODEL AIRPLANE &. SUPPLIES 
3910 N. 22nd St.. Omaha. Nebr.

18" wingspan, 76 ounco Crescent Flying Soak· 
Model. Flies 300 ft,, with new speelnl balsa non- 
air-roelsting propeller. Easy to build, strong, and 

In appearance.

Hell-Diver Kit $2.10 postpaid
Study kit shown above. Most complete on market. 

Set contains absolutely everything needed. All 
parte entirely «r partly finished. Propeller needs 
sandpapering only. Full slzo plans and completo 
instruction*.

BOYS: Show tide Wt to your friends. Then let 
thorn fiy the finished model! Hundreds already 
soldi nt Department Store». Other Crescent Kit»: 
Fledgling. $1.95 P .P .. Falcon, $1.50. Flying fllory. 
$1.05. Plan« for Flying Glory only; 10. Catalog 5c.

Crescent Model Aircraft Supply 
1805-A  Benson A ve., Brooklyn, N . Y . '
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R ID E R  R A C E R
A beautiful 23" Hying racing model of the RIDER 

SPEEDSTER. A  highly streamlined plane with ad
justable controls. Has a 7" prop anti tho motor 
Is stretched and wound from the front. <M .00 P o s t  
Kit with plans and extra materials. v *  p uid

SPEED M O D E L S
Seo last month's MODEL AIRPLANE NEWS for 

description. GEE-BEE and LAIRD 100, each 75c. 
BOEING P-12-B. WINNIE MAE, SIRIUS, 
TRAVEL AIR, each GOc. Postage paid In U.S.A.

GOLDEN ARROW MODELS,
53 Vinowood Ave. Pontiac, Mich.

18 in. B A M B O O
Knotless and fresh. Splits straight down to 

1/128" ea*aro und can bo bent without heat. 3c 
each or 12 for 25c.

Aluminum Leaf .0001 thick, 20 sheets 5 " x  5" 
30e.

Jewellers* Paper, wonderful for polishing Raisa. 
10 sheet» — 8 assorted grades. Iwx 3 " ,  20c. All 
Prices Postpaid.

CLARYCRAFT SHOPS 
86 Spring Lane» Englewood, N. J.

Four Lakes Coupe
Complete 3 page blueprints with instruction» for tho 

construction of this 32" flying coupe. Contain* plans 
for a realistic dummy motor, accurate reproduction 
aluminum cowling, »hock absorbers, aircraft type in
ternal framework and wins construction, and ninny other 
airplane features which rnnko tho construction educa
tional and tlm model realistic. 50c p.p. (Dummy mo
tor blueprint 15c.

FOUR LAKE MODELS
2146 Center Ave. Madison, WIs.

To Our Advertisers and Readers 
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is now located at 

1926 B roadway 
N ew  Y ork  C it y

SCALE MODEL 
ACCESSORIES

For Flying or Non-Flying Modele
Aluminum Anti-Drag Ring (Split). .  .25c. Postage Jr
Slotted Cowl Plato with Bushing........ 15c. Pottage }c

Above part a fit 3" Celluloid Motor.
Special Aluminum N. A. C. A. Cowls—with Rushing·.

Dio. Open Faced. Closed Face. Anti-Dri
1V4" . ____  30 ........ ........  25

..............  35 .......... ........  35 .........
2*4" .
3"
3*4" ___  GO ........
4"

I Or. Pa ck in g  .and Pottage.
DIE CAST DUMMY MOTORS

1H " til a. 7-cyl. with prop...................$1.00 Postage 3c.
1" din. 0 cylinders...................................... 50 Pottage  3r

.005—6" Wide— Aluminum— Brass— German Silver
Corrugated, per ft........25e 30c 25c
Flat, pur ft ....................  25c 25c 30c

DUMMY MACHINE GUNS
Machine gun on ewlvel mounting................... 35c
Pursuit type unmounted ................................  15c

3-PLY VENEER
.020, 10x15", 10c — 20t!5". 20c —  20x3*0", 30c. 

1/32" 35c so. ft.—1/1G". 30c 6<j. ft.—? /3 2 " . 35c. sq. ft. 
Spoclal Medel Hinaes for Ailerons and Controls.

Double Illngo or T pin. Hinge.................... 25c doz. pr.
Tubular Fittings ...................................................... 25c doz.
Guy WIro Terminals, two holes.......................... 15c doz.
Bend 10c for New ’Catalogue, just off the press, of 
largest Assortment Models and Supplies In tho World.

Selley M fg. Co., Inc., '!745uS ;ÍV ¥y.

Aviation Advisory 
Board

(Continued from page 35) 
should he 3 0 %  of the area of the main 
wing in the monoplane type. It should be 
2 3 %  of the area of the two main wings in 
the biplane type. Make the fin area 12%  
of the wing area in the case of the mono» 
plane and 1 0%  of the area of the main 
wings in the case of the biplane. These 
are general figures which will apply to most 
machines. It is possible to modify the sites 
of these surfaces in specific cases. This, 
however, requires considerable experience.

In your case, Warren, I should say the 
trouble with your machine is just the point 
which wc have been discussing. Larger tail 
surfaces with a slight reduction in the nega
tive angle of the stabiliser will probably 
cure the difficulty.

Im portant N otice
W hen submitting drawings, make them 

in panels (6 %  x 1 0 ") , which is the size 
of our pages. The number of panels neces
sary is not important.

Several manuscripts and plans have been 
rejected because it has been impossible to 
place the drawings properly on our pages.

E d it o r .

Curtiss-W right in 
Peace and War

(Continued from page 38) 
cockpit has been lined with aluminum 
painted micarta adding to a clean, efficient 
cockpit.

The gas tank has been moved to pro
vide more leg room for the pilot.

The Curtiss Conqueror engine is the 
same as those used in the Curtiss Condor 
Transport and in the D O -X  with twelve, 
they carried the giant plane across the A t
lantic ocean. The Conqueror engine de
velops 650 horsepower and the main gaso
line tank has a capacity for 50 gallons of 
gasoline and an auxiliary tank for 50 more 
gallons.

The landing gear is of the single strut 
type and a tail wheel has been added to 
this model which is steerable with the rud
der.

Characteristics.
Span, 3 Γ  6 ". Length, 23' 1 ". High 

speed, 197 m.p.h. Cruising speed, 160 m. 
p.h. Landing speed, 63.4 m.p.h. Rate of 
climb, 2,100 ft. per min. Absolute ceil
ing, 26,500 ft. Curtiss Conqueror, Pres- 
tone cooled, 650 horsepower direct drive. 
Three-blade propeller. Landing gear— single 
strut type. Tail wheel steerable with rud
der. Cockpit lined with micarta. Gasoline 
capacity 50 gallons. Gasoline auxiliary 
capacity 50 gallons.

The Airplane Engine
(Continued from page 44) 

the heat cannot be passed off to the cyl
inder head. A t last the critical tempera
ture is exceeded and the remaining fuel 
burns practically instantaneously. This 
combustion is entirely different from that 
immediately preceding it. A  very fast de
tonating wave is set up which strikes the 
cylinder head and causes the metallic “ ping
ing” noise we hear.

While the sharp noise is one symptom 
it is not the only one by any means. The 
exhaust will become smoky, the engine will

heat up very quickly, and a loss of power 
will be apparent at once.

Detonation is to be stopped at once if 
engine damage is to be avoided. The pilot 
should throttle down until his engine has 
cooled. By reducing the amount of mix
ture going into the cylinder less compression 
of the charge takes place and less energy 
is released. Consequently, less heat results. 
Retarding the spark will also tend to reduce 
detonation as it delays the final act of 
combustion until expansion of the gases 
begins to take place. However, a loss of 
power results, so this becomes a question
able method of preventing knocking.

Fundamentally, the operator must go to 
the root o f the trouble and use a fuel with 
a better anti-knock value. Certain doped 
fuels will eliminate this difficulty. Tetra
ethyl lead is one of the most efficient anti
knock materials yet discovered. While 
effective in its pure state it will deposit 
lead oxide or litharge upon the valves and 
spark plugs. A  volatile substance, ethylene 
dibromide, is added to carry the deposit out 
the exhaust stacks.

A  lubricant, hallowax oil and red dye, 
is also added and the resulting compound 
is known as ethyl fluid. Mixed with gaso
lenes in such a proportion that it has a 
standard anti-knock rating it is available 
throughout the country. This gasolene is 
excellent fuel for the compression ratios 
used in automobiles of today.

While the doped fuels make it feasible 
to use a compression ratio of 6 :1  in auto
mobiles, this is but a beginning. Aviation 
power plants are running well above 6 :1 . 
A s a matter of fact the Rolls-Royce engines 
used in the recent Schneider Cup Races 
used a compression ratio of over 8 :1 . In 
order to permit this, the fuel used con
sisted of high-test gasolene, ethyl fluid, and 
methyl or wood alcohol. A s a matter of 
fact, internal combustion engines have 
operated successfully with ratios of 10:1. 
It must be remembered, however, that fuel 
for these special engines is very expensive 
and well beyond the purse of the average 
pilot or drive.

The problem facing engine designers is to 
build power plants with higher power- 
weight ratios. T o do this it is necessary to 
go to higher compression ratios and this is 
limited by the detonation of present-day 
fuels. The controlling factor of power plant 
development, therefore, is the anti-knock 
quality of the available fuel. It is essential 
that methods he discovered for giving anti
detonating characteristics to present-day 
fuels, or that new fuels for internal com
bustion engines be found.

The following article will deal with the 
overhaul of the airplane engine, its testing 
and installation. The necessity for careful 
inspection to eliminate future engine 
troubles is emphasized.

Airplane Design
(Continued from page 47) 

must be equal and opposite, so we can use 
their magnitudes interchangeably.

Knowing that, in any proportion, the 
product of the means must equal the prod
uct of the extremes, we multiply the ex
tremes together and divide by the one 
mean that is present. This gives us the 
other mean.

In many cases, such as the starting of 
a large train, the inertia forces arc much 
greater than the friction forces.



R E A L  V A L U E
IN NATIONAL KITS

The large illustration below pictures in detail all parts of the National 
construction set to build your Midget Model of the famous Gee-Bee 
sportster.
The many printed parts in color are an exclusive National feature.
All wood parts are plainly marked out or cut to exact size. These 
features enable you to make a perfect model with correct colors and 
insignia.

Know W hat You Are Ordering!
MIDGET GEE-BEE SPORTSTER 

12" Wing spread
as built from Nat. Constr. Kit. 

Each Kit, $1.10 postpaid.

Examine carefully large illustration showing all parts of National construction set to build a Midget Model of the 
Famous Gee-Bee Sportster. . . . . .

Note its many printed parts, which National makes exclusively to make building easy and enables you to make a 
perfect colored model. . . .

This is exactly what you get if you buy a National Construction set. A ll National kits arc equally complete. Any 
Midget Construction Set only $1.10 postpaid.

B U Y  D IR E C T L Y  F R O M  U S, O R  F R O M  O U R  A P P O IN T E D  A G E N T S . D E P A R T M E N T  ST O R E S IN
M A N Y  C ITIE S H A N D L E  N A T IO N A L  SETS.

W H A T  A  N A T IO N A L  KIT C O N T A IN S  
For example, in Midget Gee-Bee Sportster, it contains: 

Fullsize blueprint with instructions; 2 sheets of tissue 
with complete trimmings and numerals in maroon color; 
waxed paper; 4 sheets of balsa with ribs, stations, pants, 
and other parts clearly printed on; sticks of 1/16 sq. 
balsa, other pieces of balsa, bamboo, reed, etc. as needed; 
rubber motor; envelope, containing washers, beads, shaft, 
rearhook, pins, lead for balancing, propeller hub, and 
other parts; cellophane; tube cement; sandpaper; odd 

sizes of wood.
MIDGET LAIRD—100 

12" Wingspread
Construction Set, $1.10 postpaid

Midget  M odels  with pants have wood wheels . A l l  other 
models have celluloid wheels.

B U IL D  N A T I O N A L  M ID G E T  M O D E L S. T W E N T Y -O N E  D IF F E R E N T  M O D E L S  A V A IL A B L E

MIDGET POLISH P-e 
12" Wingspread

Construction set, $1.10 postpaid

OTHER M IDGET MODELS
Spad 
Nfcuport 
Fokker D-7 
Plal2
Curtiss Hawk 
Boeing P-12 
Curtiss Robin 
Lockheed Vega 
Texaco
Any Model_____

S. E. 5
Sopwith Camel
Albatross
Fokker Triplane
Curtiss Falcon
Heath
Sikorsky
Lockheed Sirius
Bellanca
SI. Ill Postpaid

AGENTS WANTED
We want one dealer nr agent In every town 

to handle National Model Airplane Het» and 
Supplies. Because of their proven duality, a  
National model dealer with sets and part·* 
to supply Immedinte wants can make big 
money. Write for full details.
Name .........................................................................
Address ......................................................................

2 FT. CURTiSo ARMY HAWK 
Complcto Construction Set $3.00

2 FT. BOEING P-12 
Complete Construction Set $3.75

Seventeen Different 24" 
Flying Scale 

Models
Each Construction Set is

Complete.
i!ce-Beo Sportster .............$3.00
Lockheed Sirius ................  3.00
S. E. 5 ................................  3.00
Fokker P -7 ........................  3.00
Albatross ............................  ?.0<)
Texaco ..................................  3. .'0
Laird-100 ............................  3.00
Spad ......................................  3.00
Nietiport ..............................  3.00
Fokker Triplattc ................  3.oil
VoujUit Corsair ................  3.75

Any Model Ready to 
Fly - only $12.00

Λ few words about NATIONAL’S line 
of 24" flying scale models and complete 
line of high quality supplies.
There are seventeen models in the 24* line: 
All arc good flying models. Their con
struction is simple. Try one! You will be 
as pleased with them as are many others.

National carries only the best in sup
plies. Our Hne is complete. W e carry all 
kind of insignias to make your models a 
perfect miniature of the big ship itself.

Some National supplies may lie slight
ly higher in price than offered by others— 
but the quality you receive will give you 
far more satisfaction than the saving of 
pennies. Constant repeat orders prove this.
Send Today 5c for our latest Catalog “ E” . 

All Orders arc Shipped Same Day as 
Received.

NATIONAL MODEL AIRCRAFT & SUPPLY CO.
299 North Ave. New Rochelle, N. Y. Dept. A-22



Sensational 
Free Offer!

Madison Model Airplanes, Inc., offer to you an 
opportunity to not only buy all your materials at 

extremely lower prices, but offer you

ABSOLUTELY FREE 
A  BEAUTIFUL Glider K it

Everything to Complete a Real Model Glider With a Purchase of $1 or More!

“ B en co”  B a lsa  Woo<l 
O ar B alsa W o o d  is the l ig h t 

est and best balsa  to  be had.
It is clear stra igh t grained  stoclc 
cut to con ven ien t sizes.

36" S trips
1/1« X 1/10 .................. til 7 for .05
1/1« X 1/8  01 7 for .05
1/ttf x 1/4  ·Ί t; for .05
1/8 X 1/8  01 « tor .05
1/8 x.syiG ................. OH* r. for .OS
1/8 X 1/4  02 Γ» for .0'.·
i s X 3/8  02 β for .on
3/10 X 3/10 .................. 02 r, fur .09
3/1« X 1/4  02 5 for .00
1/1 X 1/4  03 f. for .12
1 I X 3/8  08 5 for .12
1/4 X 1/2  «1 Γ. for .IS
3/S X 3/8  05 Γ» for .22
3/N X 1/2  015 5 for .25
1/2 \ 1/2  08 5 for
1 X l  .................17 2 for .3 0 -

40" S trips
1/8 X 3 /8  ...............................................04
1/8 X 1/2 .............................................. «4
3 /1 0 x 3 /8  ...............................................01
3 /1 0 x 1 /2  ...............................................05

Sheet Balsa
1/52 x 2 x 30 ....................................04 Vi
1 /1 8 x 2 x 3 6  ....................................of. »2
1 /8 X 2x3(5 ....................................00U
3 /1 0 x 2 x 3 0  ....................................Of»
1/4 X 2 X 70 ....................................11

P lank  B alsa
1 x 3 x 3 «  ...............................................33
1 X ο X 30 ...............................................r.n
2 X T> X 70 ...............................................00
2 X 0 X 3(5  00
2 X 5 X 40 .............................................. 00 ;

B alsa P rop e ller  B locks
1/2 X 3/4 X 5 ....................  3 for .01
1/2 X 3/4 X 0 ..................... 3 for .05
5/8 X 1 X 7 ....................  2 for .05
5 /8 x 1  X 8 ....................  2 for .05
3/5 X 1 1/8 X S ...................... 2 for .07
3/1 X  1 1/8 X 10 .................... 2 for .0»
3/1 X 1 Ι /8 χ 1 1  ....................................00
7 /8 x 1 1 /2 x 1 1  ....................................07
5 /8 x 1 1 /4 x 1 2  ....................................07
7/8 X 1 1/2 X 12 ....................................OS
7/8 X 1 1/2 X 14 ..................................... 1U

D ow els
Straight.-grained genuine birch dowels 
in I In* following sizes:
1/8 dlani.—18 in. long . . .  «5 for .05
7/10 ilium. 36 In. long . . .  3 for .05
1/1 diam.—36 In. long . . .  2 for .05

B a m b oo
TONKIN’ straight grained, no-knot 
bamboo In the following sizes;
i /π ;  X i / ι  X ir, ........ ....................... oi

1'er doz. ...................................... 08
1 /3 2 x 1 /4 x 8  .................................. 0«i»£

Per doz.......................................  01
1/16 X 1/10 X n—doz...........................03

OUR PRICES 
ARE 

L O W

Covering Material
Newest thing In covering your models!

Aluminum Leaf
This material Is pm.· sheet aluminum 
.0003' of an Inch In thickness Think 
of It. only on··-lentil the thickness of 
writing paper. It N light, strong 
and makes a beautiful covering job. 
3Ji  Judies wide ..........  5 ft. for .05

Xtra-Thin Tissue
Absolutely the lightest covering ma
terial kn.'Wii to la* had anywhere at 
any price I'sc it for covering your 
etiduiaiice models.
Sheet 20 X 15 ....................................05
Doz. ........................................................5'»
Japane«* Tissue Λ strong, light tis

sue for covering your commercial 
models.
Sheet 20 x 24 ....................  2 Tor .05
I)oz.............................................................25

Colored Jap Tissue
Colored Jap Tissue, lted. Blue. Orange.
Ilrown Sheet ...................................... 07
Per Doz................................................... 75
Wood veneer paper for scale mode! 
work.
Sheet 2« X 30 .....................................15

Clear Dope
Tills Js real nitrate dope thinned 
down to meet the requirements of 
model airplane usage.
2 oz. can .................................................13
4 oz. can ................................................ 25
lin t ........................................................ 00

SEE  
F K E E  

C L ID E  R 
O F F E R  
A B O V E

iiK A ii r e f o ik e  o r d k r i a t «
In Order lor Prompt Delivery Please Comply With  

Instructions Below
1. Orders under 25c not accepted—due to our very

low prices.
2. Add 15c for packing· and postage on orders up

to $1.50; on orders for $1.51 and over add 10% 
for packing and postage charges.

3. Add 10c extra to above charges on Balsa plank
orders loss than $1.50 West of the Mississippi 
and Canada.

4. Postage stamps, Canadian or Foreign Coin not
accepted as payment.

5. Remit by check, postal or express money order.
Make 'payment to MADISON MODEL AIR
PLANES, INC., 134 Livingston St., Brooklyn, 
N. Y.

0. Add 5c for insurance against breakage in tran
sit

Canadian Charges—Add 25c for packing and post
age on orders up to $1.50. On orders of $1.50 
and over add 15% packing and postage. Post
age stamps, Canadian or foreign coin not ac 
cepted as payment.

l>»sil»i*s am i C lu bs W r i t »  
fo r  S|MM«isiI P r ic e  L ist

Colored Dope
Beal pigmented ain-iaft «lope. Do 
not confute this with dopen of In
ferior quality. Ked. Blue. Yellow, 
(»rang«·. Black, Olive Drab, ami S il
ver. Order by color. 2 oz. can .1?  
4 QZ. c a n ........ .......................................................25
Pint ............................................... :«o

Acetone
To thin out your heavier liquids.
2 oz. can ................................................11
•1 oz. can ............................................... 20
Pint ........................................................ 8··

"A lco”  Colorless Cement
Absolutely the strongest, lightest and 
fast.··! d o in g  .«ilorle-s cement on 
the market! Try some Now!
2 «Irani tube ........................................ 05
1 oz. tube ..............................................13
2 oz. can ................................................ 17
4 oz. can ............................................... N2
Pint ................................................... 3.00

Madison “ Ace*' Rubber
Delivers tnoio turn* to the foot. Four 
sizes to select from at the Imvist 
prices in America!
.013 square ......................  3 fj. for .«·!
3/32 Mat ............................ :*ft. fur .01
1/8 tint ...........................  3 ft. for .01
3/16 tint ..........................  2 ft. for .01

Celluloid Wheels
3/4 diam.—-Pair . 
1 «Ham.— Pair ., 

Rain.- Pair 
1 7 /« «Ham.— Pair 
Bustlings ..............

.0«

.08

.1147

.02

Dummy Radial Engines
Celluloid« 0 cylinders, 3'*’ in. dlam.Lad i ....................................

Music Wire
Strong, light and Htlff. Sizes: 
.020. .028. .034. 5 ft. packages..

Aluminum Tubing:
1/8 Outside diam. per ft. . .  
3/16 Outside «Ham. per ft, . . .  
1/4 Outside diam. per ft. . . .

Sheet Aluminum
12 Inejie* wide
.005 per ft....................................
.010 per ft.....................................

Thrust Bearings
Strung and Huld. Large size..
.035 hule. Kach ....................
Per Doz..........................................
Small size. .<·2Γ» hole Knelt 
Per Doz. ....................................

.01 5. 
.02

.07
,1J
.13

.12.19

.02

.02

.20

.20

Washers
1/8 O. D Brass for light Indoor
model*. Per Doz...............................n j*j
1/1 ·» D. Copper fur outdoor models 
Per Doz................................................ OIL»

OUR QUALITY 
IS

H I G H

High Quality—Fast Service—Low Prices

MADISON MODEL AIRPLANES, Inc., 134 Livingston St., Brooklyn, N. Y.
Our Kits and Supplies Are Handled By Leading Department Stores


