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famous 
Midget Models

There are no finer Christmas Gifts than
N A T I O N A L  F L Y I N G  » 

M I D G E T  M O D E L S  ♦
nes

MIDGET
Construction

Set

M I D G E T  T R A V E L A I R  T E X A C O  
Frank Hawk’s Plane

M I D G E T  L O C K H E E D  S IR IU S  

Lindbergh’s Pacific Plane

M I D G E T  L O C K H E E D  V E GA  

Winnie Mac Globe Circlcr

M I D G E T  BOEING P-12 

Modern Army Fighter

M I D G E T  SPAD Rickcnbacker’s 
World War Plane

M I D G E T  F O K K E R  T R I P L A N E  
Richtofien’s War Plane

M I D G E T  F O K K E R  D-7 
German Ficjbtcr

— Orders Shipped Same Day As Received —

OTHER MIDGET MODELS 
Nieuport-Scout — Albatross — Bellanca 
_____ Sikorsky — Curtiss-Hawk

offers you this 
great selection 
of Midget (12") 
s c a l e  models. 
All are easy to 
build and good 
F ly e rs . T h e y  
can be flown 
numerous times 
without c ra c k 
ing up. The a t
tractive cover
ings in correct 
colors and offi
cial insigniasare 
supplied w i t h  
each kit. An ex
clusive National 
feature, saving 
you the necessity 
of colored dopes. 
E v e r y t h i n g  is 
already done for 
you.

M I D G E T  H E A T H  PARASOL 
Sport Plane

M ID G E T  C U R TIS S  ROBIN 
Transport Plane

M I D G E T  C U R TISS  FAL CO N 
Army Fighter

NATIONAL SPECIALTIES
Cam ouflaged Genuine Japanese T issue to  Cover Y our W artim e M odels of A ny D esign.

P er sh ee t.................................................................................................................................................................... 10e
Checkered Tissue, yellow, orange, red, green, blue or black on white, also black on red.

P e r sh ee t.....................................................................................................................................................................10c
A rm y A ir Corps Insignias—Seven d ifferent insignias, righ t and left, on gum m ed p a p e r...............10c
No C. O. 1). O rders accepted.
Catalogue D, 36 pages, listing all N A TIO N A L M OD ELS and S U P P L IE S , sen t upon receip t of Sc.
N ational Model A ircraft Bulletin, describing N ational's  activ ities  sent anyw here for 2c.

N A T IO N A L  2 ft. Flying M odel construction sets 
Six W artim e models—Seven m odern models.

BOE ING P-12 .....................$3.75
Vought Corsair ..................  8.7S
Heath Parasol ..................  3.00
Nlcuport S cou t................. 3 on
Spad ................................... 3.00

L O C K H E E D SIRIUS.S3.00
Stinson. .Tr. ................  3.60
Fokker D-7 ................  3.00

A R M Y H A W K  ........ ........ 53.00
Travel Air ............... .......  3.50
Albatross ................. ........ 3.C0
Fokker Triplane — ........3.00

......... $12.00
................50

ANY 2 FT. MODEL, READY TO FLY 
BLUEPRINTS O N LY ...................................

Any Midget Model Ready and 
Guaranteed to Fly $4.40 postpaid. 
Midget Blueprints only 25c each.

Each M idget construction set contains all necessary  Balsa Wood, Cem ent, W irep a rts , D taw ings, 
etc. Also N ational’s Colored genuine Jap  T issue and insignia in correct colors for each mode..

National M odel A irc ra ft  & Supp ly  Co.
29 North Avenue Dept. A-1 7 New Rochelle, N. Y.
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The Finest Kits 
That Money 

Can Buy
At Prices 
You Can 
Afford 
To Pay

TRAVEL AIR “MYSTERY SHIP’

ALUMINUM N.A.C.A. COWL
ING AND THRUST BEARING 

WITH DUMMY MOTORS
Size of cowling: D iam eter, 3 " ; depth , 
2". Packed in  cardboard box w ith 
m ounting instructions. If ordered 
separately , add Sc for pack- {Τ'A . - ,  
ing and postage. ^

P lans for “M ystery S hip”
Two large printed sheets containing full- 
size layouts of entire model, all bulk
heads, ribs and special parts, three option 
color schemes, and 4,000 words 
of instructions. Price________ Ο  V  L

A 24-inch flying model of the famous “Texaco No. 13.’' Its 
realistic appearance and excellent flying qualities make it one 
of the most popular and fastest selling models on the mar
ket. The kit contains full size plans, complete instructions, 
Aluminum N. A. C. A. cowling, stomped ribs and bulk
heads, large tube cement, 2 oz. can red dope, 1 oz. bottle 
white dope, veneer fuselage covering, pair of celluloid 
wheels, easy to form wheel pants, and all other materials 
needed to complete the model. The kit is packed γλ
in a strong, crushproof box. Price........................

A dd 10c for Postage.

TH R E E-IN -O N E KIT
Tliis k it  contains plans and m aterials for the  construction  of th ree  flying stick  models. 
T hese models arc  entirely  independent of one ano ther. T here  a re  th ree  separa te  
fuselages, th ree  d ifferent wings and th ree  d ifferent p ropelle rs ._ Do not confuse w ith 
o th e r so called th ree  model k its  which m erely su b stitu te  a wing or landing gear to 
form the different models. T he models which a re  bu ilt from th is  k it a re  a H IG H - 
PE R F O R M A N C E  R.O.G., a SE N IO R  R.O .G., and a new 11 M IN U T E  IN DOOR 
TRA CTO R. The re ta il price for these th ree  models is  less th an  som e companies
a rc  asking  for the  last plane alone. P r ic e .................................................................  C l  Λ Λ

Add 10c for P ostage. « J l .V U

TWO-IN-ONE
KIT

Contains the around-the- 
world “Winnie Mae” and 
the “Trans-Atlantic Bel- 
lanca.” Both 15" wing 
spans. Kit contains full 
size plans, bulkheads, large 
tube of cement and all 
other materials needed to 
complete these two won
derful models. Get yours 
now.

§1.25
postpaid

Outdoor Cabin Tractor
A twin pusher that has actually flown 12 minutes 
not once—but several timesl This plane has sev
eral features which cannot he found elsewhere. 
It has a 10 Inch “ A" frame that Is a marvel for 
lightness and strcmtth, a i'ti Inch, hlith cambered, 
tapered wing, and two 12 Inch, high pitch propä 
powered by 08 feet of % flat rubber. The kit 
contains complete plans and instruction 
stamped ribs, and all other materials 
needed for the construction of the
model. Price ......................................

Add 10c for Postage
$1.50

O utdoor T w in  P usher
One of the snappiest flying models In its class, 
proper engineering and all balsa construction does 
it. This plane has a double surfaced, high lift 
wing, 20 Inch span, all balsa fuselage, extra 
strong landing gear to withstand the shocks of 
outdoor flying, and a large, wide bladed propeller 
to keep It up for long endurance flights. The Kit 
contains complete plans and instructions, stamped 
ribs, largo tube cement. 1 oz. bottle clear 
dope, pair celluloid wheels, and all 
materials needed to complete the
model. Price ......................................

Add 10c for Postago
$1.50

GLIDER KIT
A popular little model that can bo assembled in a few 

minutes. The kit contains all balsa wood cut to exact shape, 
tuho of colorless cement weights, new adjustable wing device 
and instructions. The retail prlco is so low that boys .. ~ 
buy two or three at a time for less than they have to I *■»/»
pay elsewhere for one. Price............................................

Add 7c for Postage

FREE
Complete plans and In
structions lor R. O. G. 
Sr., R. O. G. and It 
M i n u t e  Endurance 
Tractor, if you send 
for our latest price 
list.

MADISON MODEL AIRPLANES, Inc., 134 Livingston St., Brooklyn, N.Y.
O ur K its  and  Supplies A re H andled by Leading D epartm ent S tores — A sk F o r Them .
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In  O u r  N ex t Issue

By L. Elsen

The Airplane Engine (Chapter 7)
By Lt. (jg) Η. B. Miller

Superchargers and Propellers

A “Winnie Mae” Flying Model By E. T. Hamilton
Replica of Post and Gatty's Plane

Aviation Advisory Board
History of the Schneider Cup

The Gee-Bee Supersportster By Gus Anderson 27
Scale Replica of the 286 m.p.h. Plane

The British De H. 4 (Wartime) _ 32
A Three'View Layout

Special Course in Aerial Radio (Chapter 7)
By Capt. L. S. Potter 33

Reception and Sound Waves

The American Sky Cadets 35
Pacific Coast Miniature Aircraft League Records

A  Course in Airplane Designing By Ken Sinclair 37
More on Light Planes and Production

How did you like the Gee-Bee Super- 
sporster? That was a nice little surprise 
for you, wasn't it?

Well, here’s another one. Jesse David
son, whose Curtiss Condor solid scale 
model bomher proved to .be one of the 
most popular models last year, has scaled 
for you a Consolidated Commodore—you 
know, one of the giant passenger flying 
boats which ply between New York and 
Buenos Aires. It's a pip of a model— 
solid—and you'll enjoy making it.

Our second model will be a flying scale 
model of a Buhl Pup, one of America's 
outstanding light planes. This is a natty 
little model and worth adding to your col
lection.

Of course, we arc continuing with our 
famous courses; Lieut. Η. B. Miller giv
ing you some more inside dope on what 
makes an airplane engine go round, Capt. 
L. S. Potter sparking all over the place 
with his dots and dashes about radio, and 
Ken Sinclair taking you further into the 
mysteries of airplane designing and pro
duction.

Our War “Ace” series continues with 
another artistic sketch by L. Elsen, and 
also there will be another three-view lay
out of a wartime plane.

Owing to lack of space we regretfully 
are compelled to hold over the third 
article of “Super Light-Wing” until the 
January issue.

Don’t forget—Model A irplane N ews, 
January issue, on all news stands, Decem
ber 23 next. Watch for it. Make your 
reservation now with your news dealer. 
Only 1 5 cents a copy—and worth double 
the price.

Published M onthly by M O D EL A IR P L A N E  N E W S  P U B L IS H IN G  COUP., My rick Bldg., Springfield, M ass.
Editorial and General Offices, 570 Seventh A venue, New York City.

S. W . H ennessey, P residen t. Irene T. Kennedy, T reastire r. W esley F. Pape, Secretary .
J . W . LcBaron, A dvertising  M anager, 570_ Seventh Avenue, New Y ork, N. Y.

E n tered  as second-class m a tte r June  5, 1929, a t the Post Office a t  Springfield M ass., under the A ct of M arch 3, 1879.
Copyright, 1931, by M OD EL A IR P L A N E  N E W S P U B L IS H IN G  CORP.

Price 15c a copy in U . S. and in Canada. Subscription price $1.50 a year in the  U nited  S ta te s  and its possessions; also Canada,
Cuba, Mexico and Panam a.

All o ther countries $2.00 per year.
Chicago A dvertising  Office: 333 N orth M ichigan Ave., C. II. S h a ttu ck . M anager.

London A gents: A tlas Publishing & D istributing  Co., L td ., 18 B ride Lane, London, E. C.
Contributors are especially ad riled to he sure to retain copies of their contributions, otherwise they are taking unnecessary risk. Every possible effort w ill be made in our 
organization to return unavailable manuscripts, photographs and drawings, ( i f  accompanied by postage), but we w ill not be responsible for any loss of such matter contributed.
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Amazing Christmas Values
Write for Price List of Supplies.

ORDERS FILLED IN 48 HOURS (SERVICE DE LUXE) BECOME A SATISFIED CUSTOMER

A Moskito Flyer Layout Sheet for Cost of Postage, 6 cents

Also a Five Foot Model of the Famous Graf Zeppelin!
(Name can be changed to U. S. S. Los Angeles)

MOSKITO BABY R. O. G.
35c Postpaid

This model will please the youngest a v ia 
tors. M ake his C hristm as joys com plete 
w ith a M oskito Baby A irplane. The model 
pictured a t righ t has flown five m inutes a t  
many indoor a ir m eets.

MOSKITO FLYER 
65c Postpaid

This model has won m any contests. I t  
is the type of indoor stick model necessary 
for the Model Builder before tak ing  up the 
m ore advanced model building. I t  is the 
big b ro th e r of the  Baby R. O. G. pictured 
a t  left.

New York, N. Y.

This model can be built in three days. If you 
want something that will knock out their eyes, 
build the Graf. A wonderful addition to your 
collection. GIGANTIC! DYNAMIC! DECOR
ATIVE! Rent it to stores for show purposes!

All parts with instructions ONLY $1.50
Dealers'. Send for attractive discounts, every sale a clean sale. Send your orders today to

C. E. JACOBS MFG. GO., - - - 2802 N. Kedzie Avenue, Chicago, 111.

11 West 42nd Street
MOSKITO FLYER CO.

MOSKITO CABIN TRANSPORT 
$2.25 Postpaid

A  wonderful perform er. K it is packed in 
a  beautiful X m as package. Will fly 600 to 
1000 ft. outdoors. H as 36" w ing spread. 
M ake sure  th is model is one of the gifts to 
yo u r boy.

MOSKITO TWIN PUSHER 
$1.75 Postpaid

A 36" wing spread and one of the finest 
outdoor stick models.

Model builders will find this k it full of 
X m as cheer.

Aviators! Model Builders!
Fledglings!

A NEW IDEA IN SCALE MODELS!
You can build this 34 inch Junkers “Flying Wing” in metalized 

cardboard in two evenings and have a model that looks exactly like the 
real thing, showing all details!

WONDERFUL EYE VALUE
All you need is glue and scissors. We furnish everything else. You 

can’t go wrong, instructions are minute as to detail. So easy, a 12 year 
old boy can build it.

All parts and complete instructions ONL^ 90c



sO t h a t ’ s 
that! Our Μοιν 
ster Sc rambled 
Picture Contest 
entry date has 
passed, and the 
work of assent' 
bling and judging 
your efforts is un' 
der way.

First and fore* 
most of the things 
to be done now is 
for you to see 
that all your pic' 
tures, pieced to' 
gether and the 
planes completely 
identified, a re

The First Prize training plane, a Curtiss-Wright Junior

“ S cram b led  P ic tu r e ”  
C on test

Ju d g es  P re p a re  fo r  R u sh  o f E n tr ie s -  
W ill Y o u rs  Be T h e re ?

sent here to reach 
this office not
later than midnight of December 23 next. This gives you 
one month in which to get everything ready.

Don’t forget what we said about neatness and accuracy.
We have had one or two comments concerning the first 

two photographs being hard to distinguish. Probably be' 
cause we’re so close to them we do not agree that this was 
the case, but working on the principle that the reader is 
always right (except when he’s wrong) we’re going to 
make full allowance for any difficulties which might arise 
from the point raised.

Now we’d like to stress the "no correspondence’’ rule 
again. This rule will apply during the judging of the 
contest.

Starting Monday, December 28 next, Mr. Harold Her' 
sey, publisher, and Capt. H. J. Loftus'Price, editor M odel 
A irplane N e w s , the 
judges, and Mr. C. S.
(Casey) Jones, Curtiss'
Wright Flying Service, 
the referee, will start judg' 
ing. Immediately this 
work has been finished the 
winners of the prizes of' 
fered in this monster con' 
test will be announced in 
the first issue of M odel 
A irplane N ews available 
at the time.

Just to spur you on, 
we’re going to repeat the 
prizes offered by M odel 
A irplane N ews to the 
winners in this Scrambled 
Picture Contest.

First Prize is a 10'hours 
Flying Course, or to be 
more exact—sufficient fly' 
ing time to enable you to 
sit for a Private Pilot’s 
license. Remember, we do 
not guarantee you a li' 
cense. We couldn’t do 
that no matter how much 
we’d like to. Only YOU 
can obtain that license.

Second Prize consists of

a C o m p l e t e  
Ground Course.

Third Prize is 
a 200 miles Cross' 
count ry flight 
with Mr. C. S. 
(Casey) Jones as 
your host'pilot.

Both the Fly' 
ing Course and 
the Complete 
Ground Course 
wall be taken at 
fl y i n g schools 
conducted by the 
Curtiss ' Wright 
Flying Service, in 
our opinion one 
of the outstand' 
ing institutions of 
its kind in Amen- 

ica today. The time and place for courses also will be 
arranged to suit the convenience of the school in question 
and the winners of the prizes.

THE cross'country flight will be made at the conve
nience of Mr. Jones.

Now a word to our feminine readers. We have re- 
ceived several entries from the fair sex, but not as many 
as we hoped. W hat’s wrong? Don’t you think you’re as 
good as men these days? How about Amelia Earhardt, 
Ruth Nichols, Amy Johnson, Elinor Smith and others? 
They had to start by being taught, and why not get your 
start without cost to yourself?

However . . .
Here’s to you all, and may the best man (or woman)

win. Keep your eyes on 
these columns and watch 
for another contest that'll 
make your hair stand on 
end with anticipation!

Much as we’d like to go 
into details now, we’d 
rather work it out to its 
finest points before an' 
nouncing it. If this con' 
test becomes a reality, and 
there is every indication 
that we’ll be able to ať 
range all the things we 
want, it will be the finest 
opportunity ever offered 
to the airuninded public.

So be patient while we 
work behind the scenes 
and get the props ready.

Incidentally, don’t for' 
get to answer the ques- 
tionnaire on this page. 
It’s meant for YOU. We 
want to know what 
YOUR reactions are. 
W e’ll be looking for them 
in the mail every day. 

Cheerio.

S . O. S !  S . O. S!  S . O . S !
H E L P  US T O  H E L P  Y O U  

BY A N S W E R IN G  T H E S E  Q U E S T IO N S

In order to m aintain its position as leader in 
the field, M odel A irplane  N ew s , the W onder 
M agazine of the A ir, from time to time has 
published a questionnaire so that we are con
tinually informed of what you want.

All right — here’s another questionnaire. 
P lease fill it in and mail it to The Editor.

D O  Y O U  L IK E —
The Covers_______________ The Pictures______________
The P lans______ ________ The Radio Course __________
The Engine Course______  The Designing Course ..........
The Advisory Board______The Sky Cadets-------------------
The 3-View Layouts..... ........ The War Ace Series---------

The Various A rticles--------

DO Y O U  W A N T —
Fiction ____ __ ___________ Junior Mechanics -------------

More General Aviation News-------- -

W H A T  E L S E  DO  Y O U  W A N T ?

4



L u fb ery  o f  A m erica

Major Raoul Lufbery seated in his Nieupori

T HE story of Raoul Lufbery, America’s spectacular 
ace during the World War, is a recital of a strange 
pilgrimage over the face of this earth in search of 

that intangible something that beckons to those people who 
are never free from wanderlust. It took him from his 
home in the United States to Europe, to the Far East, and 
brought him back to France, his birthplace, where “finis” 
was written to a brave and gallant career.

Born in France in 1886 of a French mother and an 
American father, Lufbery was brought to the United States 
by his parents at an early age. His boyhood was spent 
in Wallingford, Connecticut, but the small, rural town 
soon palled on him and at the age of seventeen, he ran 
away from home to see what the world had to offer in the 
way of adventure.

For three years he roamed through France, earning his 
way at any odd job that could be picked up. Then he 
went on to Algiers, then Tunis, Egypt, the Balkans, Ger
many, South America, and at last the year 1906 found 
the wanderer paying a visit to his former home in Com 
necticut. A year went by and the old call of the road 
asserted itself. This time the road led to New Orleans and 
enlistment in the U. S. Army. From 1907 to 1909 Luf- 
bery was in the Philippine Islands serving his recruiting 
period and creating a reputation as the best marksman in 
his regiment.

At last he was free again and it pleased him to see if 
there were more nooks and crannies in the world which 
he had overlooked. Off he journeyed to China and Japan, 
finally turning up in India, and from there going on to 
Saigon, Cochin-China. Here in 1910 was the turning point 
of his life. A new acquaintance, a new force was to cross 
his path and divert him into other channels. . . .

There is a small crowd of natives gathered around an 
indistinguishable object. Lufbery ambles by and stops to 
gape, too. At last, with the customary assurance of one 
who knows his way about, he manages to edge closer in 
and reach the cause of the excitement. There he sees his

W a n d e r lu s t ...........F am e · . ř .
G lo r y ........... th e  E n d  o f th e

R o ad  · · · < e

By L . E lsen

first airplane and learns that the pilot has lost his mechanic 
and is vainly searching for a volunteer among the natives.

In a moment Lufbery has struck up a conversation with 
the distraught flyer—and the sum total of the chance meet
ing is that Lufbery, with no knowledge whatsoever of th^ 
inner workings of any mechanism, has been hired on the 
strength of his engaging personality to be mechanic to Marc 
Pourpe, a French stunt flyer. . . .

Lufbery learned quickly and before long he had proven 
himself an invaluable assistant to Pourpe on his exhibi
tion tour of the Far East. For several years their associa
tion continued and the American was now firmly en
trenched in the affections of Pourpe, not only for his 
amazing grasp of mechanics but his unfailing good humor 
and keen memory, which once grasping a detail always re
tained it.

So for some time the aerial exhibitionist, Pourpe, and his 
short, well-built aid with the cheerful grin, were a familiar 
sight to the inhabitants of the Far East who flocked to 
watch the startling aerial maneuvers they displayed.

Three years were spent travelling over several countries 
until the summer of 1914 found the two men in France 
inspecting a new airplane. Before their errand was ac
complished, the World W ar had broken out and Pourpe 
immediately offered the services of himself and his airplane 
to his country.

For the first time in years the two friends found them
selves faced with the prospect of separation. Pourpe 
went at once to the valleys of Luxemburg for observation 

duty. Meanwhile, Lufbery tried in vain to enlist in the 
services of France but the laws of that country forbade 
the acceptance of a foreigner in the regular army. So he 
was forced to go through the customary ritual of enlisting 
with the Foreign Legion, after which, in accordance with 
his desires, he was promptly shifted to Escadrille M.S.23 
as mechanic to his patron and friend, Pourpe.

On December 2, 1914, the association was ended abrupt
ly and tragically when Pourpe was killed in action. Then 
Lufbery was fired with the desire to take his place. Pourpe 
must be avenged! The mechanic must now become pilot 
and killer! It was a happy day (Continued on page 45)
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A C C E S - 
S O R I E S  
are consid- 

ered to be those parts 
of an engine that, 
while necessary for 
successful operation, 
are separate units 
themselves. They may 
or may not be manu- 
factured by the engine 
builder, but ordinarily 
are made by some com
pany that specializes in 
that line of design. For 
this reason we may find 
the same type and make 
of accessories used on dif 
ferent airplane engines.

Most of the accessories 
have been in use many years 
—long before the advent of 
the airplane engine. The 
manufacturers of these units 
had thoroughly investigated 
the field in their particular 
lines and as a result had ac
quired patent rights on the 
most successful i d e a s .  The 
manufacturers of airplane en
gines have shown much wisdom 
by adopting already developed 
accessories rather than experi
menting in a field that already 
has been thoroughly covered.
One of 'the most important of 
these units is the supercharger.

It is well known that the den
sity of the atmosphere decreases 
the further a person climbs 
above the sea-level surface of 
the earth. This is best demon
strated, perhaps, by the short
ness of breath experienced by 
mountain climbers aside from 
that caused by the unusual ex
ertions involved. In other words, 
there is actually a rarefied condition, 
of air, or a shortage of oxygen, at 
altitudes.

A thick blanket of air exists around 
the entire surface of the earth. A 
single column of this air, one inch 
square, reaching from its extreme 
outer limit to sea level, weighs 14.7 
pounds, and is known as atmospheric 
pressure. Naturally, as we ascend the 
column of air becomes shorter. Con
sequently, it weighs less. As a matter 
of fact, the density of the air at 
20,000 feet is slightly less than half 
that at the earth’s surface.

We know that the heat generated 
within the cylinder of an internal com
bustion engine depends on the amount 
of oxygen that is involved in the

Lt. Apollo Souček “going upstairs”

T h e

A irp la n e  E n gin e
By L t. (jg) H . B. M ille r , U .S .N .

S u p e rc h a rg e rs  a n d  P ro p e lle rs

(CHAPTER 7)

Wasp induction blower

combustion. T h a t  
is, if there is excess 
oxygen all the fuel 

will burn. However, 
if there is a shortage 
of air only that 
amount of the fuel will 

burn which will com
bine chemically with 

the oxygen present.
As a result, the 

power output of the air
plane engine is for prac
tical purposes directly 
proportional t o  t h e  
supply of air available. 
Therefore, as the plane 
climbs into the regions of 
decreased air density the 
power of the engine falls 
off. From the figures given 
above we can deduce that 
the power of the engine at 
20,000 feet would be less 
than half the normal sea-level 
power. The result of this is, 
of course, that the plane even
tually reaches an altitude 
where the engine power is so 
reduced that no longer will the 
plane climb. This altitude is 
called the absolute ceiling of 
that particular plane.

Not only is the ceiling of the 
plane limited but the speed is 
greatly restricted as well. Since 
the density of the air is so much 
less at that altitude a propor
tional decrease of head resis
tance is offered to the aircraft. 
If the full power of the engine 
were available, abnormally in
creased speeds at high altitudes 
would be made possible.

It is obvious that if full 
power could be maintained by 

the aviation powerplant at all times, 
aircraft would be able to climb to al
titudes of decreased resistance and 
once there make enormous speeds. 
The application of this to express and 
passenger transport lines as well as 
military planes is readily apparent.

There are two ways in which this 
problem may be solved. The first 
method is quite simple, though inef
ficient. Suppose it were desired to 
have a powerplant capable of devel
oping 400 horsepower at 20,000 feet. 
Since, the normal power is approxi
mately halved at that altitude, the 
operator would merely install an 800 
horsepower engine in the aircraft.

While it would probably be im
possible to open the throttle wide at 
sea level because of detonation within

6
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the cylinders, as altitude was gained the 
throttle could be opened more and more.
At last at 20,000 feet the engine would 
be operating with wide-open throttle and 
delivering half its rated power to the pro- 
peller. Thus, the desired 400 horsepower 
would be available at the specified height.

W hile this method of gaining power 
at altitude is perfectly feasible, it 
calls for the carrying of needless weight, 

which at lower altitudes is not producing 
any useful power. Consequently, this 
plan for gaining power at altitudes has 
not been generally favored or adopted.

A second method to boost the power 
of an engine lost by decreased air density 
is to use a supercharger. This mechanical 
device supplies the cylinders with a greater volume of 
charge than would be drawn in under atmospheric condi- 
tions at that altitude. In other, words, it is a device for 
compressing the air to a higher density and forcing it 
into the cylinders in order to obtain more oxygen for 
combustion.

Two different types of superchargers have been most 
highly developed for use in aircraft powerplants. The first 
is the positive displacement type as exemplified by the 
Root’s supercharger. This is quite similar to a gear pump 
used to maintain high oil or fuel pressure, except, of course, 
much larger. Two figure-eight aluminum impellers are 
pivoted so that they mesh closely together. As these are 
turned by direct gearing to the engine, air is entrapped 
through the intake side of the apparatus and carried 
around to the opposite side. Here the impellers mesh to
gether and force the air out through the carbureter under 
considerable pressure.

This supercharger delivers large quantities of air at slow 
speeds. Since it is geared only from two to four times 
engine speed, its centrifugal stresses are not great. More
over, it is comparatively simple to install. However, it is 
very difficult to maintain the minute clearances between 
the rotors and sidewalls which are necessary if air pres
sure is to be built up. Small steel tips are placed on the 
rotors for this purpose. Also, there is considerable bulk

and weight in
volved in this 
installation.

It is apparent 
that the maxi
mum pressure 
w i l l  occur at 
the instant the 
propellers a r e  
m e s h i n g  to
gether. A t other 
times in the ro
tation the com
pression will be 
n e a r l y  zero.

Consequently, the pressure delivered by 
this type of supercharger is of a pulsat
ing nature. If these pulsations can be syn
chronized to occur when a cylinder is 
drawing in a charge, the installation is 
very good. This, however, is most diffi
cult to do and frequently impossible. If 
a cylinder were on an intake stroke dur
ing a moment of low pressure, it would 
obviously not get a full charge. The re
sult would be an extremely rough and 
unsatisfactory performance.

To eliminate this disadvantage a large 
space or receiver is placed on the dis
charge side of the Root supercharger. Here 
the air pressure will tend to equalize and 
the pulsations will be damped out. Hence a 
smooth flow of air will pass to the cylinders 

Control of this supercharger is given to the pilot by 
means of the regular throttle arm. Up to wide-open 
throttle the engine operates in a normal fashion. Further 
movement of the throttle, however, closes an air valve and 
the air is forced to travel to the carbuertor via the super
charger where it is compressed.

The second method of supercharging which has gained 
favor is the centrifugal type. Here a small bladed rotor 
or fan is rotated at high speeds. Air is taken in at the 
center of the blower and is thrown outward tangentially 
at a high rate of speed. This velocity is converted into pres
sure which aids in filling the cylinders to capacity with 
the fuel mixture.

T his system is simple and compact. Only a small rotor 
is required to give the desired amount of supercharging 
and no pulsations can occur. However, it is necessary that 

the blower rotate at enormous speeds. Frequently 28,000 
revolutions per minute will be reached. Naturally, this 
calls for the strongest possible construction and the finest 
materials if structural failures are to be avoided. A cer
tain amount of excess weight must be used in order to 
withstand the excessive stresses.

When the blower is operated directly by the engine, 
the gears form an important element of strength. If the 
supercharger is to be used on a fighting plane where the 
throttle is likely 
to be v a r i e d  
rapidly f r o m  
time to time, 
the s u d d e n  
acceleration or 
de - acceleration 
may easily strip 
the d r i v i n g  
gears. To avoid 
t h i s ,  p l a t e  
c l u t c h e s  are 
now being in
stalled with the 
m e c h a n i s m .

Adjusting propeller pitch

Epicyclic gear train Packard engine gear
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Thus, sudden acceleration will cause the clutch to slip 
rather than to carry away the teeth of the gear.

Nor must the gyroscopic effect of the high-speed rotating 
supercharger be overlooked. It is well known that any sym
metrical wheel rotating at high speed becomes a gyroscope. 
Queerly enough, when one attempts to turn the wheel in 
a plane ninety degrees from rotation, the wheel will resist. 
Instead, it will move in the third plane of rotation ninety 
degrees from the other two. This phonemenon is termed 
precession. In a similar fashion the fast revolving super
charger fan will appreciably restrict the maneuverability 
of a plane.

Nearly all radial engines are now equipped with a 
blower or impeller. This is merely a small fan rotated by 
gears and located between the carburetor and the engine. 
Air is drawn in through the carburetor where it is mixed 
with fuel. The blower further mixes the gas and insures 
that a completely vapor
ized charge is taken in by 
each cylinder. The thor
ough mixing combined 
with the increased volu
metric efficiency because 
of some pressure built up 
by the blower insures in
creased engine efficiency.

The blower was origin
ally built into the engine 
in order to obtain good 
mixture. We have seen, 
however, that a small 
amount of supercharging 
effect resulted as well.
Since the early design ad
vantage has been taken 
of this fact and the speed 
of the blower has been 
stepped up until it serves 
the specific purpose of a 
supercharger. Its speed is 
often from ten to four
teen times that of the crankshaft-

blower. The compressed air from this blower is led to the 
carburetor and thence to the various cylinders.

This type of supercharger is by far the simplest in con
struction and operation. On the other hand, it is called 
on to withstand probably the most strain of any of the 
three accepted types. The terrific heat of the exhaust gases 
combined with the high rotational speeds which often 
reach 25,000 r.p.m., require the turbine blading to be made 
of the strongest possible material. Also, it is difficult to 
keep the exhaust gases from leaking before they reach the 
turbine. Moreover, the manifold is bulky and can not be 
housed within the engine cowling. Consequently, it pre
vents perfect streamlining of the plane.

o
would otherwise be wasted to

Turbo-type supercharger on a De. H.

IT is seen that the speed of this impeller can not be con
trolled except through the throttle; that is, the blower 

will speed up as the engine revolutions are increased. If 
the impeller is geared up higher than about 7:1 it may 
provide so much compression that when the engine is 
speeded up at sea-level, detonation of the fuel will occur. 
In this case it will be necessary to restrict the throttle 
opening until an altitude is reached where the decreased 
air density will permit the full blower action to be used. 

The other centrifugal supercharger that has received
active attention 
is the turbo- 
driven t y p e .  
H e r e  the ex
haust gases are 
collected in a 
manifold a n d  
led to a nozzle 
w h i c h directs 
them into the 
buckets of a 
turbine wheel. 
The energy of 
the m o v i n g  
gases turns the 
turbine which 
has a common 
s h a f t  with a 
s u p e r  charger

Wasp induction system

N THE other hand, the turbine is actuated by the 
energy contained within the exhaust gases which

the atmosphere. The in
creased power, then, that 
is obtained by this method 
of supercharging is gained 
at little expense to the 
actual engine power. The 
engine does lose a small 
amount of power because 
of the restriction to the 
free flow of the escaping 
exhaust gases; that is, the 
exhaust gases are backed 
up in the manifold from 
the turbine and cannot so 
readily escape from the 
cylinder. Consequently, 
some of the burnt gas will 
be left within the cylin
der, resulting in lowered 
volumetric efficiency on 
the next intake stroke of 
the piston.

Nevertheless, the turbo 
type is more efficient than 
the g e a r e d  centrifugal 

supercharger, for the latter absorbs power directly from 
the engine. At the same time it still permits the energy 
of the exhaust gases to be lost to the atmosphere.

The speed of the turbo-driven supercharger is well un
der control of the pilot. A valve is fitted to the exhaust 
manifold which will permit all or any part of the gas to 
either escape or to drive the turbine. The pilot, therefore, 
can supercharge his engine at any altitude to any degree 
within the capacity of the blower.

Probably a combination of the two distinct types of 
superchargers would give the most ideal results. This was 
done in the Wasp engine of the Apache landplane which 
was flown to a 
world's altitude 
record by Lieu
tenant Souček 
o f  t h e  U. S.
Navy.

In this case, 
t h e  R o o t ’ s 
supercharger is 
not used until 
the latter pe
riod o f  th e  
climb, as i t s  
large capacity 
makes it ideal 
for use in thin 
air. The air is 
(Continued on 

page 44)

Propeller securing method
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f å 5.!
Gatty broke all 
round'the'world 
fl i g h t records, 
they not only 
brought fame to 
themselves but ah 
so to the trim, 
white monoplane 
w h i c h  carried 
t h e m  through.
No sooner had 
they set their wheels on Roosevelt Field, than Captain 
Price, editor of M odel A irplane N ews, always on the 
lookout for the best for his readers, wired the writer for 
the “best model of the Lockheed'Vega, round-the-world 
plane that can be made.”

This model is the result of careful aerodynamic study 
and long labor. It was built by Pierce Au Werter, an ex- 
pert model builder and an American Sky Cadet. When 
it was finally completed, it not only proved to be a splendid 
replica of Post and Gatty’s plane, but also gave a remark' 
able flight performance. Its weight, with motor, is only 
seven drams (sixteen drams equal one ounce).

Build this ship, and assure yourself of winning the scale 
model event at your next meet!

Fuselage
Six fuselage formers are cut, as shown in drawing 3, 

from 1/16" sheet balsa. Note that formers 3, 4 and 5 are 
exact duplicates. While they have eight 1/16" sq. notches 
cut in them to accommodate the longerons, the smallest 
former (No. 1) has only six notches, as the bottom side 
longerons extend only to this former. This is done so 
that the fingers can easily 
reach the rear hook, and 
this space is not covered 
with tissue. Cut and am 
broid the longerons in place 
on the formers.

The cowling of the mod
el consists of four cowling 
formers, as shown on draw
ing 2 of the plans. These 
are ambroided in place to 
former 6, as shown. Light 
music wire is used to form 
the circle. Four bands are 
required. Use No. 4 wire 
for these. A front motor 
stick clip» is ambroided to 
the two side cowling form
ers and to the bottom cowl
ing former. The rear clip . 
is ambroided to fuselage 
former 1. Both clips are 
bent from No. 8 music 
wire.

E levator
This is constructed in 

two parts, as shown in 
drawing 4. A 1/16" sq.

The finished model

balsa brace is ce
mented between 
the two side 
longerons in line 
with the main 
spar of the eleva
tor, when it is in 
place on the fuse
lage. Cover with 
Japanese tissue 
on both sides.

R udder
This is made

A  “ W in n ie  M ae”  
F ly in g  M odel

H a lf-O u n c e  R ep lica  o f P o st a n d  
G a tty 's  F am ous P lan e

By E dw in  T . H a m ilto n

The balsa skeleton

of 1/16" sq. balsa, as shown on drawing 4. It is cemented 
in place on the top center longeron, as shown, and covered 
on both sides.

Landing G ear
This is constructed of six pieces of balsa, as shown in 

drawing 5. Carefully streamline each piece. These are ce
mented in place, as shown in drawing 6. The pants for 
the wheels are constructed of three pieces of sheet balsa. 
The center piece has a cutout as shown, and is made from 
3/16" sheet balsa, while the two side pieces are exact dupli
cates, except that they have no cutout and are made of 
1/16" sheet balsa. These are cemented on each side of the 
3/16" piece and when hard, the entire block is sanded to 
a streamline form, as shown.

The wheels are cut from /&" sheet balsa, are in dia
meter, and should be sanded round on their tread. These 
are inserted into the pants until they extend below the 
pants 3/16". They are held in place with a pin, which is 
thrust through their centers, ambroided in place, and cut 
off. This pin should go through the sides of the pants and 
into the landing gear struts. Do not ambroid the pin to

the wheel but only to the 
side pieces of the pants. 
Test to see that each wheel 
moves freely.

Wing
Five different ribs are ne

cessary for this wing. In 
drawing 9 these are shown 
as V, W , X, Ύ, Z. Rib V 
is the center rib, so only 
one is required, while all 
others require two being 
made. The center rib V is 
cut from 1/16" sheet balsa, 
while all others are from 
1/32" sheeting. The wing 
is built in one part, as 
shown on drawings 7 and 
8. Balsa wood construc
tion is used throughout. 
Note the 1/16" sq. balsa 
brace / i "  behind the lead
ing edge. Cover on both 
sides and apply a thin coat 
of dope. Note that the 
wing is given a /s," dihe
dral.

(Continued on page 40)
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BLADE HUB
3lades at Flight Angles

J4"x W

NOSE PLATE

Six Strands -Me s
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S EEING that the Schneider Seaplane Trophy Race is 
occupying the majority of letter-writers these past 
weeks, the thought struck me that perhaps a resume 

of the history of this famous trophy might be of general 
interest. So here goes:

Visualizing the possibilities of unlimited improvement in 
speed and streamline of planes, M. Jacques Schneider, of 
France, presented to the Aero Club of France in 1913 a 
trophy for an annual speed contest between seaplanes em 
tered by any nation. This trophy was named after the 
donor, and the French Federation Aeronautique Interna* 
tionale undertook to make the rules and regulations to 
govern the contest.

This was the start of an international scries of contests, 
which has become without question the greatest event of 
the aviation world. Not only does it stamp the winning 
nation as proud possessor of the fastest seaplanes in the 
world, but it results generally in a great deal of increased 
trade in engines and planes to other nations.

It is not generally appreciated that if a seaplane of the 
Supermarine Sob series, such as won permanent possession 
of the Schneider trophy for Great Britain this year, can 
be designed to fly at 404.8 miles an hour with the Rolls' 
Royce engine with which it was equipped, then obviously 
from that seaplane can be developed other types which 
modified for military purposes will fly at, say, 250 to 300 
miles an hour. Thus the nation possessing such speedy 
military planes would hold unassailable superiority in 
the air!

However, to resume about the Schneider Trophy. With 
the outbreak of the Great W ar in 1914 contests were post'

poned until 1920, and were held each year until 1927, 
when it was decided to hold them every two years.

One of the rules pertaining to the contest was to the 
effect that any country winning the race three times out 
of five successive races would win permanent possession of 
the trophy, so that actually now there no longer will be 
any more Schneider Trophy races, the trophy having gone 
to Britain by virtue of victory in the last three races— 
1927 at Venice, Italy, 1929 and 1931 over the Solent, 
Southampton, England.

Some indication of M. Schneider’s foresight is seen in 
the fact that since the inception of the races in 1913 the 
speeds flown have increased from 45.75 miles an hour in 
1913 to 340.08 miles an hour in 1931! On one lap of his 
record-breaking flight shortly after the trophy race, Flight' 
Lieutenant Stainforth (shown with his Supermarine S6b in 
the photograph accompanying this article) of the Royal Air 
Force reached the amazing speed of 415 miles an hour!

S ince both France and Italy withdrew from this year’s 
contest owing to their machines cracking up during 

trials and not being ready in time, Flight'Lieutcnant J. N 
Boothman had the harder task of flying against time and 
himself, with no rival in the field to urge him on. Con- 
sequently, he is even prouder of creating his record flight 
of 340.08 miles an hour than otherwise.

Imagine the spectacle when such a contest takes place. 
Words are hardly adequate to describe it. Crowds of any' 
thing to a million'and'a'half people line the shore and 
craft of every description packed with people out on the 
water and bordering the (Continued on page 47)

THE WORLD’S FASTEST—The Supermarine S6b and F/Lt. Stainforth (in the cockpit), who together created the world’s
speed record of 404.8 miles an hour

22
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Actual Photograph of Hawk Built from 
Our Kit

Models That You Can 
Build and Fly

K its complete w ith full sized b lueprin ts, in 
signia, cem ent, dope, paper, piano w ire w ith 
hooks already shaped, wheels, sheet balsa, 
propeller and nose blocks, exhausts , etc. 

P lenty  of ex tra  m aterial.

Other R. L. Model Kits 
CURTISS ARMY HAWK 

CURTISS OBSERVATION FALCON 
CURTISS-ΟΧ-ROBIN

ALo n l y T S  $ 1.00 p .p .
R.O.G. Taperwing Stunt Flyer Kit 30c

postpaid.

Seud Check or Money Order to

R. L. M odel A irplane G o.
33 Sunset Avenue 
Lynbrook, N. Y.

Better Moulds T han Ilaa  Been, m ould· aa low ft· $1.50 each. T o  C a t· 
Land Soldier·. Indian·, H unter·. \Vild and  F arm  Animal·. W onderful 
9 9 C  “True To Life M odel·/' Ka*y and  inexpensive to  make. I  

furnish all neeeaaary .m ateria l including JEnamcL bend Co
Stamp for Illustrated (’atalouue.

O. S C H IE R C K E .  G H E N T .  N E W  YOR K

ARIEL
MODEL PLANES

25%
Discount Offer

On all B A LSA  wood orders am ounting  to 
$1 or more m ailed before Jan u a ry  1st you 
may deduct 25 per cent discount.

W e guaran tee  our balsa to be of the  finest 
grade obtainable a t any price.

Send in your order N O W  and take  ad v an t
age of cur 25 per cent d iscount and low 
prices quoted below.

PR IC E  L IS T
36" S trip s

1/16 X 1/16 ............... 01 1/8 X 1 / 8 ................... 01'/.
1/16 X 1/8 .............01 1/8 X 1/4 ................... 02'Λ
1/16 X 1/4 ..............01 '/z 3/16 x 3/16 ................03

Sheet B alsa
1/32 X 2 X 36............06 1/8 x  2 x 36................... 08
1/16 X 2 X 36............07

Rem it by money order only. Include 15c for 
packing and m ailing. Send stam p for com 
plete price list of m ateria ls  and  sam ple of 
balsa. We carry  all sizes, including planks.

A R IE L  M O D E L P L A N E S  
622 H egney Place New Y ork C ity

30" SCALE MODEL

Lockheed Vega
5 0  Postage 

f T p i ·  P repaid

G uaran teed  to fly when properly constructed
This sleek little  model will rise from the 

ground and  fly away to the tree  tops, alw ays 
keeping in a perfectly banked circle. No fear 
of crackups. I t  takes as long coming down as 
it does going up. ·■

Complete k it includes R edi-cut p a rts  for 
efficient cowling, wheel pan ts, wing tips, ribs, 
and form ers. Special light w eight balsa 
wheels w ith  alum inum  hubs, everyth ing  
necessary.

R U SH  CASH, CHECK OR M O N EY  
O RDER N O W

Special—Tw o-in-one k it, builds 22" all Balsa 
s tick  model and 22" Twin Pusher, 50c p o st
paid.

WASHINGTON MODEL 
AIRCRAFT CO.

1408 E. 65th St., Seattle, Wash.

CHRISTMAS SPECIALS
CO M PA RE  T H E S E  D E L IV E R E D  PRICES

Air King Kits, a flying model with 18" wing—38c. 
Twin Push Kits, 10" props, 98c. Aerial Ace Kits, a 
hying fuselage model, 75c. Glider Kits 59c: Mode! 
Builders Supply Kits, containing sufficient material to 
build four complete planes $1.98.
o" Eight Cylinder, double impression Dummy Motors 
in black celluloid 35c: 19." Aluminum Cowl Plates to 
lit these motors 15c: Aluminum Drag Kings 25c.
Zephyr Silk, the latest wing covering 1S"x 3G"—25c; 
30" .v 30"—·15c.
Mino Silk or Japanese Ilakono Tissue In White, Red. 
Blue, or Brown—lc per sheet, or 20c per half dozen 
sheets.
Doughnut Typo Air Wheels, Aluminum disc with large 
Sponge Rubber tires 1"—25c per pair; l i t " —30c per 
pair.
Country Club Nu-Hl power Dural Gears, may be used 
in any Hying model, $1.25 per set. Install a set at 
the rear of your plane, uso two rubber motors, and 
double your duration.
Country Club Wood Weld, the latest cement for Balsa 
Wood, a large tube for 25c.

Our complete catalog 5c or free with a 50c order. 
C O U N T R Y  C LU B  AER O S U P P L Y  C OM PA NY 

5821 Holmes St. Kansas City, Mo.
"Where your dollar has moro cents."

MODEL AIRPLANE MATERIAL
Big bundle of sample stock containing various sizes 
of balsa and other wood, flat and square rubber 
strands, music wire, Japanese tissue, reeds, round 
wood, bamboo and our low prices cn model airplane 
supplies. Raisa atoek Is 18" long. Sent postpaid 
for 25c., five blindlea for $1.00.
If you wish our prlco list onlyscnd 2e. stump. Hero 
Is a sample of our prlcea on balsa x ',i" x 36" 
at lc per piece.

A ERO SHOP
3050 Hurlbut Ave. Detroit. Mich.

Look-  Fellows- L ook
Model Aviator— Featherweight Motor

For use on model planes and model boats.

New rock bottom prices. 
All parts bent, formed, 
timed and drilled. 
Knockdown 3-cyl. Kit, 
postpaid.

Air Tank Kit. 3x3x30" 
or Smaller, Postpaid 
$1.95.

Tank complete, ready 
to use 3"x24" or 30" 
long, postpaid, $1.75.

3 Plans for 2 5 c
Boeing P12-R-Amerlfi»n, 
D-H Tiger Moth-Htiglish, 
AiiMaldo-Itallun. Glosler 
—323 m.p.h. Seaplane 
Racer.

WATCH FOB 1 NKW 
PLANS KVFRY MONTI 1 

CATALOG 10c

DEALERS: Write for Discount on Plans 
M O D E L A V I A T O R  PR O DUCTS 

Dept. 29, 3335 Eastwood Avenue, Chicago

MODEL 
PL A N E ! f l e  
PLANS
SI Instill Monoplane. 
T rav e  l a i r  Mystery 
"S ' . S.K.5 Pursuit 
— Lockheed Vega — 
Rocket Plane—Fok
ker Amphibian—Olt 
Hydro Model Λ-21 
Seaplane.

Cut Rak- BALSA
A ±  P R I C E S
W
H
I
r
č

wo
R
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5
5

A SUPERIOR GRADE o/CULTIVATED.' 
W HITE, WORMLESS BALSA WOOD.

(24“ Length·)

SHEETS
A 2” 3“ 4“ 2* 3’ 4*I 64’ 3c 7c 12c 1/I6V . . 4c 6c 10c
fib i n- u 3c 8< 1 /8“. - 3c 7c 12c
V 1.20” . 4c 6c 10c 1/4"....* 6c 8c 14c

POLISHEDSTRIPS
G Per bundle of 25 Per bundle of 231/32*1/16“ Vie 10c t/8«l/4".... We I5c
R 1/16*1/16“ Vic 10c 3 46x3/16“ V*c 15c1/8“ Vic 10c 1/4“ ... 1/4* 1/4".  ̂lc 20c
A » 16“ . lie 10c Ic 20c1/4" ■Ac 10c 3/8“ .. 3 8*3/8“.... 2c 43c
D 3 32*3. 32' Vic 10c 2c 43c18*18' Vic 10c 1/2- . 2c 43c
E 3 16“ Vic- 13c t/2»i/r .. 2c 43c

PLANKS
B 1*2“ .. 12c 1x4“.... 24c 2xt“ 30ct*r isc 2x2".... 20c 2*4“ 40c
A (36 Sheets. Strips and Planks may be had at
l

cost of Vi more)
PROP BLOCKS

S 3 8*3 4*6“ lVic 7/8x1 Vi 110" 3c
A 3 8*1*6' l!ic 3/4*1‘/4k12" 6c

3/8*I*8' 2c 7/8«! Vixl2" 6c
)/4xlVi»8' 4c 7/8x1 VixM" 8<
3/4*1 '/i* 10" . 4c 1*2*14” . 10c
W HITE HAKONE TISSUE. 20 '/Γ «2Ί!Ρ ............ 2c
M IN O  SILK T IS S U E . Z l * r i r .................................... )c
S U PE R FIN E  T IS S U E . 18 -.2 4 -....................................  Sc
SUPERSEAL CEMENT (Clear). I"x5" tu b e ... . 15c

Quantity Prices Upon Request
N o  o rd e r  u n d e r  50c . T e n  [10c} p o stag e  m ust 
a cco m p an y  all o rd e rs . Money order preferred.

A gents W anted— Atr M ail for Dttath

LONG BEACH BALSA SYNDICATE
• ·  "Im porters o f Balsa Wood" ·  ·

2515 AMERICAN AVE. LONG BEACH, CALIF.

Send us yo u r nam e and address fo r  fu ll Inform ation  
rogarding  th e  Aviation  and Airptano businoss. Find  
o u t about the  m any g re a t opportunities now  open and  
bow  w o prepare  you a t hom e, d u rin g  sparo tlm o, to  
qualify. O u r  now  book ' ‘ O pportunities in tho Airplane  
In d u stry”  also se nt froo if you answ or a t onco.

AM ERICAN SC H O O L O F AVIATIO N
Tept. 3159 3601 Michigan Ave., CHICAGO

Stinson Detroiter Kit
IB IB BLUE PRINTS§  O C  F ·  1 » ·  20c Each

Contains everything necessary to make a 2 ft. 
flying model. This model was designed for ono with 
little experience in building model airplanes, also 
one that a veteran will enjoy building. Flights of 
500 ft. are reported easy for this rnodcL

C om plete M ateria l K it $1.00
20 pieces 1/16 sq.xl3" 7c G Washers .................. 2c
10 pieces 1/8 eq.Xl8"..4c C Sheets Jap. Tissue..18e

I pieces 1/32x2x18".18c 6 Sheets Hand paper. 8c
50 ft. rubber 3/16 flat.25c 2 oz. Cement ..............14c
50 ft. rubber 3/Cl Hat. 12c 2 Bearings .................. 7c
5 ft. reed 1/10" dlam. Lc 2 wheels 3/4" dla.
10 ft. No.6 Slus. Wire 3c celluloid ...............  5c
10 ft. No.10 sam e.... 4c --------

Total .................................................................. $1.26
You save 20c with this kit on materials. 

Celluloid wheels 1 In. dlam., 8c pair: 1% In. 
dlam. 10c pair, l";t In. dlam. 15c pair. Dummy 
Motors 9 cylinder : In. dlam., 35c each: 1% in. 
dlam. 18c each, l’ants 30c pair. Cowlings 27c
each. Rubber 14 flat 3 ft. lc ; 1/32 sq. 4 ft. lc. 
Balsa Super A. Grade. 1/16x2x40, 5c each: %x2x 
40, 7c each: 1/16 sq.xlO, S for 5c; % sq.x40. 6 for 
5c. Music Wire No. 4, 0, 8. 10 ft. 3o: No. 10, 12. 
11, 18, 10 ft. 4c. Sheet Aluminum .000. IL'c a sq. 
ft.; .008. 15c a sq. ft·.; .013, 20c a sq. ft. Alum
inum tubing 1/10 O.D. 0c a ft.: % O.I). 8c a ft.: 
3/1C O.D. 10c a ft. Colored dope 7c 1 oz.; 2 oz. 
13c: 1 pt. 70c, red, white, blue, black, orange, olive 
drab. pink. grey, green, cream and brown. Jap 
tlssuo 2c 1 sheet; 30c doz., orange, white and red. 
Thrust hearings small 18e doz.: large 21c doz. 
Colorless Cement.. 2 oz. lie : 4 oz. 27c: 1 pt. $1.00. 
Dope, banana oil. and acetone 2 oz. 9c; 8 oz. 30c. 
Winders, 35c each. Kyelcts 1/32" dla. 4c doz.

No orders under 50c accepted. Stamps and 
Foreign coin not accepted. We cut wood In 20 in. 
length’s for shipping unless 10c packing charge 
at companies order. Orders west of Mississippi add 
10c extra. Send 2c stump for price list. Dealers 
write for .discounts.

W O B U R N  M O D E L A I R P L A N E  SHOP 
Woburn, Mass.
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Read this Great Christmas Message From
Big lien's just in time for Christmas, fellows! New 

low prices due to factory expansion and greater produc
tion—many thanks to our loyal customers. Quality still 
remains "the talk of the country.” Only redicut ribs 
eliminated. Nine brand new %" scale all-balsa flying 
models of the world's most popular and historic air

planes. In addition, our regular line of twenty-seven 
internationally known kits—making in all 1(3 Cleveland- 
Designed Models—the largest line of authentic model 
aircraft on the globe. Prices to suit all pocketbooks. 
All photos on this page are of actual Cleveland-De
signed models, just as you will make them from our

kits, details, color and all, some superimposed on back
grounds for realism. Wo make no finished airplanes— 
only kits, itut what kits they are! Every Cleveland- 
Designed Kit Includes large, full-size, super-detailed 
drawings to cut up for patterns, ete.—photographs and 
complete instructions—all necessary material to make

Look a t  these New Low Prices oil C leveland-Designed Models—acknowledged the  W orld ’s B est

THE POLISH P. 6. FIGHTER
T UTS famous airplane, the Cleveland-Designed model of which Is realistically pictured hero 

super-imposed on a cloud background, is the one (’apt. Hole-law Orlinski, Poland's famous 
airman, flow for the crowds at the National Air Itaees this year, giving them an example 
of the exceptional maneuverability of this extremely beautiful ship. It bus been said that 

this design of airplane, 200 of which are now in use in Poland, has thu highest performance of 
any military plane. Model flies beautifully at high speed, lias a span of 2Γ, \'K" ; length 17 %": 
Weight 2.T oz. Colored entirely yellow, details bläck, red and white. Polish insignia and 
fuselage bands supplied. Turned hollowed out balsa engine end ring supplied. Kit SF-ti. $2.!)5, 
postfree. Special delivery. 15c extra.

The Inexpensive FL· 100 Airline Model Kits
■pROFILE—Fuselage models, small

^ ' ^ Ι ;’τ Ι γ Γ ’ ·*· enough for indoor flying yet big
enough to give you all the thrill ot9 -c. f scale model flying. Spans 10" to
18%"'—all to %" scale. All colored.

FL-101—Primary Olider and 
advanced Soarer (2 In 1) 

FT.-102—Oroat Lakes Trainer. 
FL-103—Fleetster High Wing 

Monoplane.

PL -104—Boeing Fighter (bi
plane above).

FL-105—Kaglerock Bullet. 
FL-106—Curtiss Hawk. 
FL-107—Travel Air Mystery 

Ship.

FI.-I08— Boeing Mail Plane. 
F L -j09—Curtiss Itobln.
FI.-lilt- Vnught Corsair. 
F I.-ll 1—Lockheed S i r i u s  

(monoplane above).
FL-112—Curtiss Falcon.

Trice, 85c each Kit, postfree. (Special Delivery 13c extra, two or more, 25c extra)

Capt. Holi'c 
(3. Richardson 
cur Director of 
Eng i ne  e r i ng 
wa s  formerly 
Chief of De- 
s go Section, Bureau of 
A cro n au t ics. 
United States 
Navy.

C urtiss H elldiver
(E xecu tive  T ran sp o rt)

NOWN practically everywhere, for it Is 
flown by David S. Ingalls. Asst. Sec'y of 

the Navy for Aeronautics. This design of ship, 
it is known, will power dive 10,000 feet, and 
pull out sharply without losing ita bomb. Modol 
of this famous plane lias a 2H%" span, 1(5%" 

length, 2.9 oz. weight. Colored (repicsentlng silver) natural wings 
and horizontal tail: blue fuselage, struts, fin. rudder and wheel 
shoes; black details. Kit SF-7, complete with turned balsa en
gine ring, $o.50, postfree. (Special Delivery 15c extra).

Major “ Jim
my” Doolit
tle’s Bendix 
Prizewinner.

LAIRD SUPER-SOLUTION
CVAMOUS ship lie flew neross the continent in 11 hours. '5 
■*- minutes—218.71S M.T.H.. average. First to cross contin

ent in less than half day, winning Bendix prize of $7,500 to 
Cleveland and $2,500 for breaking Transcontinental speed record. 
In (luallfylng for the Thompson Trophy Race, ho averaged 
255..'15 in.p.In, or 1 mllp In 14.11 sec. Cleveland-Designed 
model pictured here taking oh (superimposed on a field back
ground) Inns flown beautifully over 500 ft. about 35 m.p.ln. 
breaking our fondest expectations. It has 15%" span, 13%" 
length, 1.7 oz. weight. Colored yellow wings, stabilizer apd 
elevators: green fuselage, tin, rudder and struts: black details. 
Wheel sbnes characteristically touched with the yellow design. 
Kit SF-5, only $2.50 postfree. (Special Delivery, 15c extra). 
Comes complete with turned balsa cowl front. K it SF-5, only 
$2.50 postfree. (Special Delivery, 15c extra).

G reat L akes S port T rainer
A MODEL of (lie famous ship that as- 

-iv  founded the world when piloted by 
“ Tex” Rankin to 31 consecutive outside 
loops, 1!) of which were olllcial. Model 
simple to build, and excellent flyer. Span 
20"; length 15%": weight 1.2 oz. Colored 
orange wings: black tail surfaces, scalloped with orange: Idar».- 
filselage with orange panels: black details. Kit SF-1, (2 50 post 
free. (Special Delivery, 15c extra).

C leveland T rimotor FL-302
Fem i-profile type, files with all 3 propellers actually pull - 
ing. %" scale. Span 29"; length 19"; weight 1.1 oz.

TRAVEL AIR
M ystery S hip

First American airplane to outperform 
military aircraft in a free-for-all r a c e -  
piloted by "Doug" Davis in tire 1929 
Cleveland National Air Races. Model lias 
22" span; 15%" length; 2.2 oz. weight. 
Colored like the real original Mystery 

Stiip—a bril
liant red with 
much b l a c k  
scalloping and 
details (pat- 
t e r n s  sup
plied) . Kit com
plete w i t h 
turned balsa 
cowl and ring. 
Kit SF-2,

S3.50
postfree. (Spc- 
>·*π1 Delivery, 
25c extra).

Cleveland’s N ew
B O E I N G  F I G H T E R

proved
the old ex
posed engine
lesign. Coin-

changed with
the new on
gine endring
wings. tail
movable
trols fuse
lage, landinggear.

The prototype is now being widely used in the U. S. Air 
Services, and is sometimes called Boeing's Helldiver. Model 
kit comes complete witii turned balsa end ring. 22 %" span; 
14\4" length: 2.2 oz. wt. Colored yellow wings and tail, 
green fuselage and struts, black ailerons, motor cowl and de
tails. Kit SF-8. $2.95, postfree. (Special Delivery 15c extra).

Colored natural white (representing aluminum) trimmed 
with blue; black details. Kit FL-302, now only $2.50 
postfree. (Special Delivery, 15c extra).

C leveland A mpiiibion

FL-301
Semi-profile type, will R. O. <5. 
or R. O. \V. %" scale. Span 
27"; length 10%"; weight 1.2 
oz. Colored yellow wings and, 
tall surfaces, blue hull and de
tails. Kit FL-301. now only 
$2.50 postfree. (Special De
livery, 15c extra).

CLEVELAND MODEL & SUPPLY CO. 1866N West 57th St.
Cleveland, Ohio, U.S.A.

Cleveland D iam ond—Symbol of H onest Q uality. 
Reasonable P rice  and Im m ediate Service Save these 2 pages
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A m er icas  Leading Designers of Model Aircraft Kits
the complete model, and some for repairs—special parts, 
such as: wheels, rings, special turnings, blocks pro
peller hubs, spinners, 1 »lades, etc., supplied already 
completed—new-type, slmple-to-make propellers—printed 
insignias In correct colors for different countries—all 
tlie real colored model dope needed, not pigmented 
aircraft or dope or laeuucr, packed In special container 
with cement and banana oil, as many as five bottles 
in many kits. Some of our models have new design 

B ig  S a v in g s—J u s t  in t im e  fo r

numbers—specify correct name and number when order
ing, and enclose full remittance. No C. O. D.’s, 
stamps, or foreign money accepted—send postal or Ex
press Money Orders or checks. Add 25% to all prices 
(except on Catalogs) for orders to Canada or any 
foreign country. Such orders will bo held If this 257>J, 
charge is not remitted, ltemittanco by International 
Postal Money Orders. All domestic orders arc 
mailed postl'ree—if Special Delivery Is desired, send 

C h ris tm a s , too—N o need  fo r an y o n e  now  n o t h a v in g

15c extra. Insurance 5c extra each order. (We aro 
not responsible for lost parcels). All orders shipped 
immediately. Order early for Christmas to avoid dis
appointment. (Our Cleveland store will be open S a.m. 
to 8 p.m., each day except Sundays and Christmas until 
December .'list.) Kits SF-5-G-7-8-9-10 a n d '11 may not 
be ready until about early December—please have pa
tience for these orders ami prevent unnecessary corres
pondence.
th e  r e a l ly  a u th e n tic  m ode ls

DE HAY ILAND - 4
F irst A m erican  Battle  Plane
IIB  De H aviland-4  was nicknam ed the  “ F lam ing Cof
fin” by m any. T he English also used it, however, w ith 
th e ir own engines instead  of the fam ous “ Liberty-12” 

engine of our own country . T he p ro to type of this model 
is  now on display in the Sm ithsonian  In s titu te  in W ash ing
ton, D. C. C leveland-D esigned model has span  of 31%,", 
leng th  of 22 ^" and 3.9 oz. w eight. Colored all yellow with 
black equipm ent and  trim m ings. K it SF-3, $3.50 postfrec. 
(Special D elivery 15c ex tra .) W orld’s G rea tes t Model K it 
Value!

Study the de
tails — bombs, 
guns, etc. Cleve
land Designed 
drawings show 
everything f ul l  
size, with every 
detail that may 
b e practically 
modeled. How
ever these mod
els are not sup
plied complete— 
you make 'em !

More Fam ous W orld W ar Ships!
(For Special Delivery, add 15c extra for

1917 Armstrong-Whitwortli “Quad”
Experimental English 1 wing,
"2 scater” plane. A con
sistently steady duration fly
er. Span 20 %"; length 
18%"; weight 2.3 oz. Colored 
red wheels, nose and wheel 
discs; white tail: blue fuse
lage: black details. Kit SF- 
11, $2.50 postfrec.

1918 Richthofen’s Fokker Triplane
Span 17%": length 13%"; 
weight 1.7 oz. Colored en
tirely red: black details. 
Kit SF-U, $2.25 postfrec.

each kit)
1918 Col. E. V. Rickenbacker’s Spad XIII

'Πιο ship flown by America's 
Ace of Aces who is credited 
with 20 official victories. 
Span 10%": length 15%": 
weight 2 oz. Colored yel
low wings and tall surfaces, 
green fuselage and· struts, 
black details. K it SF-13, 
$2.50 postf”ce.

1917 Nieuport Scout
Span 20%"; length 13%"; 
weight 1.5 oz. Colored yel
low' wings and tall surfaces, 
black fuselage and details. 
Kil SF-12, $2.50 postfrec.

1917 Albatross D-3
Span 21%": length 1 
weight 1.8 oz. Colored green 
wings and tail surfaces, 
orange fuselage and struts, 
black details. Kit SF-15,
$2.50 postfrec.

AT LAST! The two

Span 22"; length 17%"; 
weight 1.9 oz. Colored orange 
wings, bluo fuselage, tail 
surfaces and struts, Mack 
details. Kit SF-16, $2.00 
jmstfree.

famed English RAF war time ships that so many of 
you model enthusiasts have been asking us to de
sign for you.

SE-5 (Sopwith Experimental-5)
An authentic and exceptional flying model whoso 
every flight will thrill you. Span of 20"; length 
15%": weight 1.9 oz. Natural color or ivory; 
black struls and details. Kil SF-9 for the small 
sum of only $2.25 postfree. (Special Delivery, 
15c extra).

Sopwith Camel
Span of 20%"; length i;% "; weight 1.8 oz. 
Colored orango wings, green stabilizer and part 
fuselage; most of fuselage orange; green «truts, 
block detail. Kit 8K-10, $2.25 postfree. (Special 
Delivery, 15c extra).

Don’t be without this famous 
CLEVELAND

NOTEBOOK—CATALOGUE
This m uch-w anted  book which is th e  topic of the  

day in p ractically  all model circles, both here and 
abroad, should be in ever}' model m aker’s collec
tion. C ontains fine illustra tions, w ith complete descrip
tions of the renowned line of 
C leveland-D esigned models and 
Cleveland - D iamond engineered 
supplies. E very  one of them  of
fered a t value-p lus prices. O rder 
your copy a t once. No advanced 
model builder can afford to  be 
w ithout i t ;  beginners will find it 
helpful in doing th ings correctly .

36 models in all a rc  listed.
Send 25c for your copy which will be off th e  press 
about Feb., 1932 (no stam ps or foreign m oney). O r send 
Sc N O W  for fully illu s tra ted  list of k its  and supplies.

Dr awi ngs  for 
Cleveland - De
signed models are 
not sold separ
ately.

CLEVELAND MODEL & SUPPLY CO. 1866N West 57th -St.
Cleveland, O hio, TJ.S.A.

for future reference P lea se  e lim in a te  m isu n d e rs ta n d in g s  a n d  u n n e c e ss a ry  
co rresp o n d en ce  b y  re a d in g  com plete  m e ssa g e  above
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Real Flying Model

22" wingspread. 1 oz. weight
Curtiss Fledgling...................................................  $1.05

Thu true scale Hying model pictured above has llown 
200 ft-Ourtiss Falcon.........................................................  51.05

Flying Glory................................................................. 1-05
Cabinaire .................................................................  1.00

All Sem i-finished K its—All prices postpaid  
C R E SC E N T  M O D E L  A IR C R A FT  

1807 Benson A venue Brooklyn, N . Y.

Model Auto-Giro

Complete construction kit with full size blue print. 
Δ11 parts formed and cut to size.

Mi inch model .............................................. $2. DO
21 inch modul ..........................................  1.00
21 Inch stick model ......................................  0.99
Full sizo Ulue 1’i l n t ..................................... 0.50
Frice L i s t .......................................................  0.10

CEDARHURST AERO COMPANY
Box 126, C cdarhu rst, Long Island, N ew  Y ork

S P E C IA L S
1/32x2x36" 7 for $.25 3/8x1/2x5" 6 for $.05
1/16x2x36" C for .25 1/2λ3/4χ6" 6 for .05
1/8x2x36" 5 for .25 l/2xlx6" .01
1/16 sq. 36" 8 for .05 5/SxlxG" .01
1/8 sq. 36" 8 for .05 2 oz. Colorless Cement .15
i'/32 sq. 36" S for .05 Light Mino 21x31 3 for .10
Add 10c for postage and packing. Send 2c stamp for

price list.
D A L L A I R E  M O D E L  A I R C R A F T  CO. 

10140 Crocuslawn Ave., Detroit, Michigan

F L Y IN G  C L U B  P IN S  - 35c
F R E E  C A T A L O G

Design shown silver plate 35 cents 
each, $3.50 doz. Gold plate or 
sterling silver 50 cents each, $5.00 

No. « «  doz., colors enamel.
BASTIAIN BROS. CO.

25 Bastian Building Rochester, N. Y.

Paid

Untouched Photo of 24" Flying Scale S. P. A. D. 
Model after winning Indoor Eastern States 

Championships. Time, 183 seconds.
24" S. P. A. D. M O D EL

24" flying scale model of the world war airplane 
S. P. A. 1>. used by Col. Eddie Blckenbackcr. 
Price for complete kit mailed, postpaid. 99c.

—  O t h e r  K its  —
24" U. S. Λ It MY "HAWK'1 ....................  $0.09
24" U. S. NAVY "CORSAIR” ..................  0.1·»
24" U. S. MARINE "FALCON” ...............  0.99

Send cash, check or money order
EMPIRE STATE FLYING SERVICE
1193 Harrod Avcnuo (Model Div’n) New York

S .P .A . D.

A GEARLESS PRIME MOVER FOR
MODEL AIRPLANES!

Fat’d June 9. 1951 .....................Price 75c Postpaid.
Tills multiple rubber band motor gives the power 

of a direct drive with twice the endurance. Four 
strands or less of 14 inch flat rubber may be used 
on each one of the 3 crankshafts. The prime mover 
can he glued to motor stick or fuselage. Each 
motor conies with three rear hooks and propeller a t
tachments which enable you to change propeller In 
a few seconds. No six-cial winder is needed and 
rubber may bo stretched. The weight of Model Λ- 
3. shown above. Is 1/26 of an ounce. Tf your mod
el dealer cannot supply you, order direct. Model 
dealers write for discounts.

A L F R E D  A. H OVSEPIA N 
2322 Stuart Street, Berkeley, California

S O M E T H IN G  NE W.  Try  your skill at making this 
beautiful racing car model of Sir Malcolm Campbell’s 
racer, Itluoblrd II. Full slzo blueprint (postpaid) $0.30 
Orders for kits taken now. Kits will be ready soon. 
Compleio kit (postpaid) $1.50. New York Model Air-  
piano Co. (Model Racing Car Dept.), 1654 St. Johns 
Place, Brooklyn, New York.

CABINAIRE
A popular cabin model with 21" wing spread, and 

lVi to 2 min. endurance. Will rise oil’ the ground. 
Complete kit and full sized plans $1.

W H E E L S .  Sponge rubber tires on aluminum disc 
wheels. 2" dia.. 134" din., or 1%" ilia.. 25c a pair.

IM P O R TE D  J A P A N E S E  S IL K  T IS S U E .  Very light. 
Sheets 2l"x31". Package 5 sheets. 25c.

A G E N T S  W A N T E D .  To sell model supplies on com
mission. Send 10 cents (coin) for price list, agent's 
certltlcate and Instructions.

Send 2 2-cent stamps for price list.
Tho Moilol Aero Shop, Bay Crest, Huntington, N. Y.

BALSA WOOD
S P E C IA L  A S S O R TM E N T

Selected to suit tho needs of amateur or experienced 
builder. Ample supply for several planes. 45 pieces. 
Largest ’,4 x 1". smallest V« x Ms", also 1/10 x 1” . 
Ollier sizes intermediate. All 2 feet long.

Special for a short time, 50c Postpaid.
S W I F T  A IR - M O D E L  S U P P LIE S  

363 Brittain Road, Akron, Ohio

NEW LOW PRICES
ON M O D EL A IR P L A N E  S U P P LIE S . 

Send a 2c Stamp for our
BARGAIN PRICE LIST 

DEALERS — CLUBS write
for AMAZING DISCOUNTS

U N IV E R S A L  MODEL A IR P L A N E S  
4915 -  13th A V E N U E ,  B R O O K LY N , N. Y.

30 In. Lockheed Sirius
Complete drawings and instructions, 25 Cents P. P. 
Do not confuse these drawings with the usual sets 
advertised. Our Instructions are clearly written, 
and Complete in every way. Our Drawings arc full 
size and can he easily followed. Write for our List 
of supplies, balsa, tissue, wheels, slope, and a com
plete list of supplies. Send 5 cents to cover post
age and printing.
K E N S IN G T O N  K R A F T .  Box 263, Kensington, Conn.

35c dm/ Postave
d m '  4 bladet

/Æ d  2 bladi
i f /  A L U M I N U M

ψ  Speeia

PROPELLERS
Propeller With Spinner
3c on one or doz. 

bladed 10c each $1.00 doz.
2 bladed 10c each $1.00 doz., 

MINUM A D J U S T A B L E  P IT C H  
Á f  Propellers for Flying or Scale Models

Æ  8" dia. 35c—10" dla. 50c.
/ a T  Shaft hearing and hanger for above 25c

3 Bladed Adj.  Props with Shaft and Bearing 
„ 8" dia. 85c—10" dla. $1.00
Special Scale Model Die-Cast Propellers 

with shaft and bushing:
3!4" dla. with spinner (Ilawk Type)..  50c 
CM" dia. with spinner (Ilawk Type).. 75c
C%" dla. Standard Steel type...............  75c
C" dla. 3-btaded with spinner.............  75c

Postage on any above propellers 3c. each 
Standard Carved Propellers. Balanco Guaranteed. 

Diameter 6" 7" 8 ' 9" 10" 11" 12"
Raisa .vend.. 45c 52e 60c C8e 75c 83c !)0o
Hasswood. . . .  36c 44c 48c 54c GOo 66c 72c

Redicut Propeller Blanks. Standard Type. 
Basswood... 6c 7e 8c Pc 10c 11c 12c
Balsawood.. 8c 10c 12c 14e 10c 18c 20c

Send 5c for Complete Catalog.
Sdloy Mtfl. Co.. Inc., I377A Gates Ave., Brooklyn, N.Y.

The Aeronca!

All model builders know this popular light piano. 
United’s flying scale of this plane has excellent 
duration, stability and gets altitude like an auto- 
giro. Its specifications are: Span 16". Chord 2". 
Fuselage 9". Prop 5", Covering Jap. Hakonc tis
sue. balsa construction, and detailed full sizo plan. 
Complete kit 65c postpaid.

I 1,s" Dummy Celluloid Motors...................  $0.25
Baby R. O. G. K its......................................  0.25
Primary Glider Kits......................................  0.15

All Postpaid

Our doors arc always open to visitors.

United Model Airplane & Supply Co.
A eronau tical E ngineers 

1291 C L I N T O N  A V E N U E  IR V I N G T O N .  N. i.

SPEED MODELS

JUST THE THING FOR 
CHRISTMAS

A S A F E  C A N N O N  FOR Y O U R  BOY

Very interesting and amusing novelty. Try his skill 
with this Air Pressure Toy. Ixits of fun and amusement. 
Strongly made—equipped with harmless bullets. Price 
postpaid—00c each or two for $1.00.

IL L IN O IS  M E T A L  C A S T  CO.
831 No. LaSallo St., Chicago, III.

Snappy high speed racing model kits. Just the plane 
for your radio or desk. 8 In. scale models with N.A. 
C.A. cowl and wheels finished. Wings and all other 
parts stamped .and marked. Aluminum propeller. 

A R M Y  B O E IN G  F I G H T E R  P - I2 -B  ...................$.50
T R A V E L  A IR  M Y S T E R Y  S H IP  .............................. 50
L O C K H E E D  S IR IU S  .................................................... 50
W I N N I E  MA E L O C K H E E D  ...................................... 50
B O W LUS  S OARER (Flying) 24 in. wing..............50
G O LD E N AR ROW C A B IN  (Flying) 40 in. wing

with 10 in. skil equipment $4.00 
G O LD E N  AR ROW MO D ELS 

53-55 Vlncwood Avenue Pontiac, Michigan

2 ft. Curtiss Army
Hawk

. Complete Kit Postpaid— 
: SI.00. Deluxo Sot with 

ready made propeller.$1.50

Doolittle’s Racer
Complete Kit for Doo 
little’s speedy racer, 2 ft 
wing span. Doluxe Kit 

with pants, prop cowling, 
etc................................ $2.50^ Lockheed Vega

r"1 Complete Kit to build 
i either Vega or Sirius 

model.
Price ...........................$1.25
With pants, prop, 

cowling .................  $2.50

Boeing B-12 Pursuit
Complete Kit to build a 
15" model with cellu
loid Motor and all 
parts .....................  $0.75

Other 15" and 2 ft. Models
Fokker Tri-Plano 15" set ................................  $0.75
Texaco-13—15" set ...........................................  0.75
S.E. 5 British—15" set .................................... 0.75
Spad (French)—15" set .................................... 0 75
Nleuport Scout—15" set .................................... 0.75

Catalog 5c (West of Miss.—10c additional on sets).
HAWTHORNE MODEL AERO CO. 

Hawthorne, N. J. Dept. N



H ow  to  B u ild

T h e G ee-B ee  
S u p ersp o rtster

Scale P la n s  fo r  ä  R ep lica  o f 
A m e ric a ’s 286 m . p . h . 
“ F ly in g  M ilk  B o ttle ”

By G us A n d e rso n

T HIS is the plane that 
won the Thompson 
Trophy at this year’s 

Cleveland Air Races. Its 
short and stubby structure 
gives it the appearance of a 
“flying milk-bottle.” In look' 
ing over the various charac- 
teristics you will notice an 
extremely wide fuselage near 
the fin (side view) giving it 
unusual stability and maneu
verability in flight.

Comparing it with some of the more standard size planes 
you will notice that the fuselage being only fifteen feet it 
is therefore eleven feet shorter than the Lockheed Vega 
“Winnie Mae” of around'the'world fame, and five feet 
(plus) less than the “Texaco 13,” Captain Hawk’s plane. 
Wings are much shorter—in fact it is more of a flying 
engine than any ship constructed heretofore.

There are two ways to construct this model and I have 
purposely shown the internal structure of it so that any 
one wishing to make a buildup model can do so. For 
simplicity’s sake I will tell you how to make a solid wood 
model.

Several points I want to call to your attention are, the 
drawings shown are full size as to the dimensions shown. 
So if you wish to construct a larger model, say twice the 
size shown, all you have to do is to double the dimen' 
sions. Airfoil sections shown are not 1/10 size as specified, 
because the original drawings were reduced 
by photostatic process. As they stand now 
they are approximately 1/ 20.
Also the various sections—A,
B, C, D and E—are different, 
having also been reduced.

Before actually starting let 
me call your attention to the 
necessity of careful and accu
rate work. Don’t be hasty, as 
that spoils the whole attempt to 
build good models. Check your 
drawings with your photo
graphs and vice-versa. Have a 
sharp knife or razor blade, as a 
dull knife tears through balsa 
wood instead of cutting clean.

The following are the various

tools, materials a n d  
paint you will need. 
Remember — get the 
best material you can 
buy. It pays in the 
long run.

For the fuselage get 
a piece of Balsa 1% x

For the wing get a
piece of Balsa *4 x 2*4
X 10".

For the stabilizer and 
elevator get a piece of Balsa 1/16 x I/4  x 3 24".

For the fin and rudder get a piece of balsa 1/16" x 
1 7/16" X 1%".

For the pants, 2 pieces balsa Z Z  x Z Z  x 2/ δ," ·
For the wheels, 2 pieces balsa /Z  x ZZ x ZZ - 
For the tail-skid, 1 piece of balsa 3/16" x 3/16" x ZZ· 
For the propeller get a piece of balsa YZ x YZ x 3|/2".
For the struts on pants, 2 pieces of balsa Y Z  x \ / ι  x 1".
For the struts on stabilizer, 2 pieces of balsa 1/16" x 

3/32" X 11/ 2"·
For the cowling, 1 piece of balsa IZq" x lZ Z  x 1”·
For the cylinders get 1 piece balsa Y Z  x J4” x 3^4".

I n  addition, you will need some colorless cement (a small 
tube will do), a small sheet of celluloid, about Y Z  x 

2", for the cockpit. You will need a piece of .034 guage 
aluminum about 2" x 5" for the aluminum fillet from butt 

of wing to fuselage; about four dozen small 
ribbon pins ZZ long or shorter if you can get 

them; a spool of white thread 
for wires; sandpaper — rough, 
medium and fine; and about 
three dozen ordinary length 
pins to attach various parts such 
as the wing to fuselage, etc.

Two camel’s hair brushes and 
a little acetone to clean your 
paint brushes; a two-ounce can 
of plain dope and two small 
cans of lacquer, one cream and 
one maroon. Also get a tube of 
plastic wood.

Fuselage
Select the piece of balsa 1ZZ'

Two views of the real Gee-Bee in flight

A front view of the real Gee-Bee
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X 1%" X 5J/2" and shape it to the form 
of the fuselage as shown in the illustra' 
tion. After roughly shaping it; then 
sandpaper it to a smooth finish, and 
then give it three coats of plain dope. 
Allow each coat to dry separately.

W ings
Shape these as shown in the illustra' 

tion from your balsa wood J/4" x 1 / 4 " 
X 10". Give them a smooth finish with 
the sandpaper—using rough sandpaper 
first—then medium—and finally the 
fine paper. Apply three separate 
coats of plain dope.

The stabilizer and elevator are made 
in one piece from the balsa 1/16" x 
I / 4" X 3^4". Follow the design shown 
—sandpaper it smooth and apply three 
coats of plain dope. This also applies 
to the fin and rudder. Only the dimen' 
sions are different.

W heels
Lay out on the piece of balsa—the 

design of a wheel—J4 " x V&" x 7A " · 
Of course if you can purchase wheels 
that size so much the better. Make a 
7/%' circle and cut it out. Sandpaper 
it all around. Paint artificial tires on 
from black ink—if by chance—you 
haven’t any black paint, drill a hole 
through the center. Dope three times 
and lay aside to dry.

The pants are x /&" x 2J4" so 
lay out the design and carve the shape. 
Sandpaper them till smooth. Do not 
dope—yet. From underneath carve
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carefully the space for the wheels. Then give pants three coats of plain 
dope.

Struts for the pants are sanded to a streamline shape and doped 
only once. Doping more than once warps them. Lay them aside to 
dry.

From a piece 3/16" x 3/16" x shape the tail skid as illustrated 
and dope it three times.

The propeller is made from a piece J/4" x J/4" x 3J/2" in one piece. 
For a good model builder this is easy but we'll make it an easier way. 
Get a piece of balsa wood 3/16" x 3/16" x Z4" and round it as shown 
for a hub. Sand it smooth. Now get two pieces for the blades and 
shape them opposite to each other. Now dig out a small hole the size 
of the bottom of the blade and ce ment them in firmly. Give the pro- 
peller one coat of dope only.

Cowling
Take the piece of balsa 1" x 1%" x l^e".
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circle from the center 1 
54" in diameter. Shape it 
down to 1/16" of the size 
shown. Starting from the 
front—dig out as illustra- 
ted on the front view to 
allow for the cylinders on 
the motor. Care is essen
tial in this operation so 
that the cowling doesn’t 
split. After you have hol
lowed this piece out and 
sandpapered it to a 
smooth finish give it three 
coats of plain dope and 
allow to dry.

Two stabilizer struts 
are needed, 1/16" x 
3/32" X lJ/2" ; sand these 
to a streamline shape and 
dope once — lay them 
aside.

The rudder horn is the 
small piece you see by 
looking at your top view. 
It is a streamlined piece of 
balsa 1/16" X |/8" x !4 " 
and is optional. Your 
(Continued on page 41)
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Special C ourse  in 
A eria l R adio

By C a p t. L . S . P o t te r  

R e c e p tio n  a n d  S o u n d  W aves

(CHAPTER 7)

Fig. 2. Western 
Electric helmet tele

phone set

BEFORE we can go very deeply into the subject of 
reception, we must understand something of the 
nature of sound waves. Most people know that 

sound is produced by the vibrations of some object which 
cause corresponding vibrations in the substance round it— 
air, water or the like. These vibrations reach the delicate 
organism of the car, and are recorded 
on our hearing in.a manner depend' 
ing on the nature of the vibrations 
themselves.

This sounds rather involved so let 
us take an example, the piano. If 
you strike a note on the piano, the 
hammer striking the piano wire causes 
it to vibrate, and these vibrations arc 
communicated to the surrounding at' 
mosphere, and spread in widening 
circles till they reach the organism of 
the ear.

If the note struck is a low one, v'v 
brations will be created on a heavy 
piece of piano wire which vibrates 
comparatively slowly. If the note 
struck is a high one, the vibrations 
will be created on a very much finer piece of wire which 
vibrates much more rapidly. Thus we find that the more 
rapid the vibrations, the higher will be the pitch of the note.

The fact that it is these vibrations passed on through the 
atmosphere that causes the sounds we hear can be easily 
proved by ringing a hand bell and then placing a hand on 
it. If the bell is clasped firmly, the sound will cease ab' 
ruptly because the pressure of the hand is stopping the 
vibrations of the meta which are being passed on through 
the atmosphere. Sometimes after a loud note is struck on 
the piano, glass objects in other parts of the room will

commence to rattle. It is the sound vibrations impinging 
themselves bn the articles that causes this.

If the vibrations are too rapid, the pitch of the note 
will be too high for the human ear to detect. The highest 
note that the average person can hear has a frequency of 
approximately 20,000 vibrations a second, but ordinary tele' 

phone receivers will not respond to 
frequencies higher than 10,000 per 
second.

Certain animals can hear sounds of 
a much higher pitch than human be' 
ings, in proof of which a German 
some time ago produced a whistle 
which, when blown, emitted appar' 
ently no sound. The frequency of 
the vibrations created were too rapid 
for the human ear to record, but the 
actions ■ of several police dogs who 
responded to the whistle proved that 
they had been able to hear it.

Speed of Sound
Sound, contrary to sight which is 

almost'instantaneous, travels compara' 
tively slowly. The thunderstorm is a typical example of 
this. Several seconds will often elapse between seeing a 
flash of lightning and hearing a clap of thunder, yet the 
two occur simultaneously.

A more unusual example was witnessed, or rather heard, 
by the author at the Schneider Cup race near the Isle 

of Wight in 1929. The sound of a motor boat passing up 
the Solent could be heard for a long time before the boat 
appeared, but the roar of aero engines racing overhead, and 
the appearance of the planes travelling at nearly six miles 

per minute seemed to come simultaneously.
This could not have actually been so, since sound 

travels at approximately twelve miles per minute, but 
it is not improbable that one day a plane will appear 
which will travel faster than sound, in which case it 
would have passed overhead before the noise of its 
motor reached the ears of a listener.

The strength of a note depends on the force with 
which it is created. A piano key heavily struck sounds 
louder than when struck lightly. Aside from the 
strength of a note and the pitch of a note, there is 
also the quality of a note. One voice is distinct from 
another by reason of its quality. The difference be' 
tween a note played on the piccolo and the same note 
played on a cornet is the difference of quality.

This difference of quality is carried along by smaller 
waves which accompany the main sound waves, andFig. 9. R.C.A. receiving room WSC, Tuckerton
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which so modify them that we can distinguish voices with- 
out seeing the speakers. Sound waves, however, do not 
travel very far, and in order to carry the human voice 
rapidly to great distances, electric waves must be propelled 
at high frequencies which will produce sound vibrations on 
some material object at the receiving station.

Telephone R eceivers
The material object in this case will be the diaphragm 

of the telephone receiver. Credit for the discovery of the 
telephone receiver has been finally given to Alexander Gra- 
ham Bell after a period of litigation that lasted several 
years.

T he fundamental principles of the telephone may be 
explained simply as follows: Electromagnetic waves 
transmitted from a distant station impinge themselves on 

a receiving antenna and this energy, passing through vari
ous circuits, causes a current to flow through a solenoid 
wound round a magnet inside the telephone receiver.

A solenoid is the name given to a coil of wire through 
which a current is passed, which is wound round a piece 
of metal. This current increases and decreases the mag
netism of the metal inside the solenoid, causing it to attract 
and release a thin metal disc, known as a diaphragm, which 
rests lightly on it. The vibrations of this diaphragm pro
duce sound waves which we hear as speech, music or 
signals.

You are probably asking yourself how it is that electro
magnetic waves intercepted and passed on by the antenna 
become sound waves in the receiving telephone. To ex
plain this we will take the case of a transmitting telephone 
known as the microphone or, more familiarly, as the 
“mike.’' The microphone 
has a similar diaphragm to 
the one in the telephone.
The sound waves caused 
by anyone speaking into 
the instrument cause the 
diaphragm to vibrate. ·

To the back of the 
diaphragm is attached a 
small carbon button which 
vibrates with it, and im
presses its vibrations on 
quantities of carbon gran
ules which rest in the 
microphone behind the 
diaphragm, and between 
two electrodes, usually al
so of carbon. Through 
these granules is passing 
the high frequency cur
rent necessary to radio 
transmission.

Now, with every dif
ferent word, every change 
of inflection, change of
tone, different vibrations will be caused on the diaphragm 
and impressed on the granules behind, every one of which 
forms a distinct contact. In this manner, the sound waves 
are superimposed on the carrier waves which thus become 
moulded into sound waves.

Expressed briefly, the electromagnetic waves may be said 
to have lost none of their individual qualities, but rather 
to have gained, in addition, all the characteristics of the 
sound waves imposed on them. The oscillations rise and 
fall with the voice inflections, and when they reach the 
receiving diaphragm, exactly the same vibrations are created 
as were created on the microphone diaphragm.

Fig. 4. “Silencer” 
plane transmitter 
and fright) ground 

microphone

Fig. 10. Western Electric receiving tubes

Loud Speaker
The loud speak

er embodies pre
cisely the same 
principles as the 
telephone receiv
er. Since sound 
waves are created 
by the vibration 
of a diaphragm, 
if we wish to in- 
c r e a s e  t h e i r  
volume we can 
e i t h e r  increase 
the size of the 
d i a p h r a g m  
so that a similar 
amount of vibra
tion, being spread 
over a larger 
area, will cause
correspondingly larger vibrations in the atmosphere, or we 
can keep the diaphragm more or less the same size but in
crease the extent of its to and fro vibrations.

The first system is the cone type of loud speaker which 
is found less frequently today, and the second system is 
the dynamic speaker which has become popular on account 
of its more convenient size.

Figure 2 is a telephone set specially designed for pilots, 
Figure 3 shows a set of headphones encased in hard rubber 
earpieces, and Figure 4 illustrates two types of microphones 
in use today. All of these are made by the Western Elec
tric Company. „

D etectors
Since the diaphragm of 

a receiving telephone does 
not respond satisfactorily 
to an oscillating current, 
the energy picked up by 
a receiving antenna has to 
be changed into a one
way pulsating current be
fore it can be passed on to 
the receivers. In other 
words, the current being 
received must be rectified, 
and to do this we must 
use a rectifier, or detector, 
as it is more usually 
called, though the first 
n a m e  m o r e  properly 
describes its functions. For 
practical use there are 
only two types of detect
ors used in present-day 
receiving sets, the Crystal 
Detector and the Vacuum 
Detector.

There are a variety of minerals which may be used as 
crystals, and these have further been given such a wide 
range of trade names that it would be impossible to dis
cuss them all in any detail. The majority of crystals are 
made of Galena, Iron Pyrites, Carborandum or Silicon, 
and these minerals are produced in various manners.

Most crystals have certain spots in them which are more 
sensitive than others, and these must be found to secure the 
best results. In order to find them, a piece of phosphor 
bronze wire (the “cat’s whisker”) is fixed to a handle that 
is movable in any direction, so that the whole surface 
of the crystal may be explored (Continued, on page 42)



T h e A m erica n  Sky  
C adets

P ac ific  C o as t M in ia tu re  A i r c r a f t  L eague 
R eco rd s a n d  F o u r th  A n n u a l 

T o u rn a m e n t  R e p o rts

Shanghai, China, an ardent model builder 
who would like to correspond with other 

enthusiasts

THE question of model airplane records of all kinds 
has been one of much dispute from time immemo- 
rial, and the situation has been greatly aggravated 

by the fact that so many model airplane clubs claim flights 
made by their members as “world’s records.”

M odel A irplane N ews, the only magazine of its kind 
in the country devoted solely to model airplane activities, 
takes this opportunity of inviting all model airplane clubs 
to submit for publication all records held by their members. 
In this way it is hoped to arrive at a definite set of records 
which honestly can be referred to and challenged as 
“World’s Records.”

To start the ball rolling, M odel A irplane N ews this 
month takes great pleasure in publishing a full report re' 
ceived from the Pacific Coast 
Miniature Aircraft League, an 
organization which long has 
held the esteem of this maga' 
zine, and which always has 
been in the forefront of model 
airplane activities throughout 
the country.

We are indebted to Mr.
John C. Henderson, of Los 
Angeles, Calif., for submitting 
the report, which is as follows:

“The following are the re' 
suits of the Fourth Annual 
Pacific Coast Miniature Air' 
craft Tournament, sponsored 
by the Pacific Coast Miniature 
Aircraft League and the Los 
Angeles Department of Play- 
grounds and Recreation. An- 
nouncements of this meet were 
sent to one hundred and sixty' 
two cities in the entire dis- 
trict west of the Mississippi, 
and the championships an- 
nounced will, therefore, cover 
this same area. While replies 
were received from twenty- 
seven cities, the meet settled 
down to a dual contest be- 
tween San Francisco and Los 
Angeles. The final results of 
the meet were as follows:

Indoor Events
Stic\ Models, Hand Launched—1, Walter Powell, San 

Francisco, 9 min. 45 sec.; 2, Tamotsu Shimazaki, San Fran- 
cisco, 8 min. 42 sec.; 3, John Berg, Los Angeles, 8 min.

Fuselage Models, R. O. G.— 1, John Berg, Los Angeles, 
6 min. 52 2/5 sec.; 2, Donald Donahue, Los Angeles, 5 
min. 56 sec.; 3, Huston Hager, Los Angeles, 5 min. 56 sec. 

O utdoor Events
Stic\ Models, Hand Launched— 1, Donald Donahue, 

Los Angeles, 9 min. 9 1/5 sec.; 2, Thomas Scully, Los 
Angeles, 8 min. 9 sec.; 3, John Berg, Los Angeles, 7 min. 
57 sec.

Fuselage Models, R. O. G.— 1, Donald Donahue, Los 
Angeles, 22 min. 22 1/5 sec.; 2, Howard Broughton, Los

Angeles, 21 min.; 3, L. A. 
Pratt, Los Angeles, 13 min. 
28 sec.

Los Angeles—28 Points. 
San Francisco—8 Points. 
Individual C h a m p i ο n— 

Donald Donahue, Los An- 
geles, 13 Points.

“The list of events was con- 
siderably curtailed this year 
and the contest was run un- 
der practically o p e n  rules, 
pending the results of the 
Miniature Aircraft Confer- 
ence at Toronto in October, 
at which time it was hoped 
that a standard national plan 
could be worked out.

“The present officers of the 
league are:

President, John C. Hender
son, Los Angeles.

Secretary, Louis Orsatti, 
Los Angeles.

Board of Directors, Donald 
Ashbaugh, Glendale; A1 Roh- 
land, Hollydale; W  i 11 i a m 
Kuring, San Francisco, and 
Leon Fletcher, Santa Monica.

“Election of officers for the 
year ending June 30, 1932, is 
now in progress. Following is 
a list of the member cities and

Mabel and Sheila Glass, two A.S.C. members from 
Scotland
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the official repre
sentatives:

Byron Wesner 
and D o n  Ash' 
baugh, Glendale; 
A1 Rohland and 
Harry Johnson, 
H ollydale; Ro' 
land Fitten and 
C l a r e n c e  W.  
Hickok, Lindsay; 
Fred A. Wright 
and Carl E. Slatt, 
L o n g  B e a c h ;  
Louis Orsatti and 
John C. Hender' 
son, Los Angeles; 
A. B. Drake and 
A l l a n  Nutter, 

Redlands; C. L. Burns and Chester Van Dusen, San Diego; 
Veda B. Young and William Kuring, San Francisco; H. 
H. Cochrun and Leon Fletcher, Santa Monica; Ernest J. 
Neilsen, Selma (second representative 
not yet appointed); Willis Downs 
and C. W. Hipplar, Pasadena.

“In addition to the official repre- 
sentatives appointed, the following 
names have been certified by the 
League as officials competent to con
duct miniature aircraft meets and to 
certify results therefrom:

Emory Bronto, San Francisco; W.
A. Kearns, San Diego; Charles Burr,
Lindsay; Raymond S. Kimball, San 
Francisco; Chas. W. Brown, Long 
Beach; Esten B. Koger, Long Beach;
E. V. Chandlee, Los Angeles; Walter 
A. Lacy, Whittier State School; Fred 
H. Clark, Redlands; E. W. Davies,
San Francisco; D. Webster Lott, Los 
Angeles; A. Milton Fish, Long Beach:
Louis McCrccry, Long Beach; Frank 
Flynn, San Francisco; Roy S. Melvin,
San Bernardino; Capt. Roy N.
Francis, San Francisco; L. R. Miller,
Pasadena; Albert Hooflich, San Fran
cisco; C. C. Moseley, Los Angeles; George A. Irvin, Los 
Angeles; Capt. Stanford Moses, San Francisco; Melbourne 
Jenrey, Lindsay; R. E. Munsey, Santa Monica; Edward F. 
Jewett, Fort Bragg; John W . Norviel, Glendale; Walter 
Scott, Long Beach; J. C. Beniwell, Long Beach; Earl .Vivell, 
Oakland; C. A. Price, Los Angeles; C. M. Brown, Bakers
field; Josephine D. Randall, San Francisco; Dr. Geo. F. 
McClelland, Fullerton; W . H. Orion, Santa Barbara; C. 
Nisewangcr, Santa Ana; John Ness, Los Angeles, and 
Capt. H. J. Loftus-Price, New York City.

Honorary Members—Mrs. Helen A. French, Los An
geles; Tom Rivers, New York City, and Major Luke 
Christopher, Washington, D. C.“

(The Miniature Aircraft records are given at the end 
of this article.—Editor.)

Joseph Warren, Hartford, Conn., Aero 
Model Club

fine model took sixth place honors in the Fourth National 
Contest conducted this spring at Dayton, Ohio, under the 
auspices of the Airplane Model League of America.

So when the judges submitted their selections and the 
model in question did not receive even honorary mention 
the maker protested and after explaining to the judges the 
manner in which he actually constructed his plane they 
reconsidered and allowed him to share first place honors 
with the winner already selected.

Mozick’s plane was made to scale one-fifteenth as large 
as the regular ship. The motor was reproduced with re
markable skill and was made of lead from a plaster-of- 
paris cast prepared by the builder and is an exact repro- 
ducation even to the details of showing the metal fins. 
This scale model has a 24-inch wing span, its propeller is 
made of metal and is 7 13/64 inches long.

The over-all length from propeller to rudder is 16 3/64 
inches. Incidentally the wings are built up and have the 
same number of ribs as are found on the regular outdoor 
ship. Even the metal surfaces are corrugated and made 
of brass shin stock.

At the same meet, which was the first outdoor meet 
that the Hartford Model Aero Club 
has participated in, Joseph Warren, 
another member of the club, won 
first place h o n o r s  in the hand- 
launched duration contest. His model 
was one of seventy-five entered and 
owing to the high wind it was impos
sible to keep the ships in the air very 
long. Warren’s p l a n e  won first 
honors by remaining aloft 2 minutes 
and 44 seconds.

T HE plane itself was of Warren's 
own design, similar to an indoor 
model, with a built-up balsa motor 

stick 45 inches in length. The pro
peller, carved from balsa, was 15 
inches long from tip to tip and its 
wing spread was 40 inches. All told, 
the ship weighed a trifle more than 
two ounces.

In the same contest Matthew 
Mozick placed t h i r d  and John 
Tyskewicz placed fourth. Both young 

men are members of the Hartford Model Aero Club.

(Continued on page 44)

IT isn ’t often that the fine workmanship of the model 
airplane completely fools judges in the scale model con

tests — but this is exactly what happened at the Model 
Airplane Meet held in New Haven recently in connection 
with the dedication of the New Haven airport.

The model in question is a Boeing 12-B pursuit plane 
made by Matthew Mozick, who is a member of the Hart
ford Aero Model Club' of the Hartford Y.M.C.A. This A group of Stern’s Sky Cadets and their trophies
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By Ken Sinclair

ST A B I L I T Y ,  of  
course, must be de
signed into the 

ship. Clever balancing of 
the centers of gravity, 
drag, and lift goes a long 
way toward solving the 
problem.

We can build a plane 
that will be perfectly sta
ble at three-quarters throt
tle and yet it will be prac
tically impossible to han
dle, and actually danger
ous as soon as the motor 
is opened wide. Freak 
things like this bob up 
every now and then, and 
the designer must know 
the game thoroughly to 
dodge them. Also, there is the matter of “bugs" to be 
considered. If you heard a man say, “That crate is full 
of bugs,” you might think the chap a bit daffy; but you 
would be wrong. Bugs, in the airplane designers lingo, are 
the small defects of stability and control that nearly always 
show up during the first test flights of a new type of ship.

Certain details, usually, have to be altered slightly to 
iron them out. Control surfaces may be changed a bit, 
perhaps the motor shifted slightly, or little refinements made 
in the outward design of the fuselage. Every bug must be 
corrected, and here again the designer’s skill and knowledge 
comes in handy.

Light planes especially are now designed against tail- 
spins. Nearly all of them have ample vertical area toward 
the rear, and powerful rudders. All of this helps against 
the spin.

With regard to the control of the ship, the designer 
spends quite a bit of time and energy. A private flyer, 
buying a ship for sport and recreational use, will hardly 
consider a job that is cranky on the controls, that skids to 
one side or drops a wing in landing, or that swerves into 
a ground loop whenever the inexperienced pilot lets her 
nose off a bit to one side while rolling along the ground. 
For this reason the designer must proportion his control 
surfaces skilfully.

Most successful light planes have rather large rudder 
areas. Elevators are usually large too, but the designer 
takes great care to keep his ship from being “touchy” on 
the flippers. That is to say, he designs a ship that does not 
move with startling violence when the stick is moved for
ward or backward a bit, because he knows that the private 
flyer is bound to overcontrol quite generously anyway; and

to build a ship with over
sensitive controls would 
be to make the poor chap 
pursue a course that 
would resemble that of a 
bucking bronco with a 
burr under the saddle! As 
said before in this course, 
a reasonably long fuselage, 
with well-placed centers 
of weight and well-design
ed c o n t r o l s ,  generally 
means a ship that will 
handle quite comfortably 
and yet not sluggishly.

A matter of utmost im
portance is visibility. The 
private pilot, being none 
too experienced at the 
stick and flying as he does 

only at intervals, must be given every chance to do his 
best. For this reason he must be given an excellent view 
of the ground blow and in front of his ship. He has not 
the skill that enables a transport pilot to set a ship down 
without a jar, even with a huge motor cutting off his vision; 
he must be able to see just what is happening at all times. 
So the light plane must be built with a maximum of visibil- 
ity.

This visibility problem has been argued and threshed 
out over many a drafting board. Take a look at Figure 
2. Here we have, first, a parasol monoplane with the pilot 

seated below the wing. He has a good range of vision 
downward and to the sides and forward—looking over the 
motor or to one side of it—but he can see very little above.

This shaded region above, in which the pilot can see 
nothing, is called a “blind spot.” It is the object of every 
designer to cut blind spots to a minimum. Why? Because 
another ship might approach in that area, and (it has hap
pened many times) a crash ensue because neither pilot 
could see the other.

Some designers of parasol monoplanes overcome this 
blind spot by using transparent wing covering in the cen
ter sections, or by leaving these sections entirely uncovered. 
This helps.

Now look at the center-wing job, also in Figure 2. Here 
we have a bad blind spot below and ahead of the plane. 
Landing a ship like this would be mainly guesswork, unless 
some provision were made by the designer to overcome the 
difficulty. The position of the pilot might be changed by 
moving his pit up forward, or perhaps transparent wing 
sections at the roots could be used as in the parasol

M o re  on  L ig h t P lanes a n d  P ro d u c tio n
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monoplane job. Then, too, some designers 
argue that a pilot should not look directly 
down when landing anyway, and the center' 
wing ship makes him keep his eyes where 
they belong—on the ground a good dis
tance ahead of the ship.

At any rate, it is a good idea to remem' 
her that blind spots arc bad business, and 
that every effort should be made to do away 
with them.

The comparatively slow speed of the light 
plane is a big point in favor of smooth 
flying and stability combined with easy con' 
trol, but, on the other hand, the ship must 
be maneuverable enough to do any reason' 
able stunt at the will of the pilot.

Comfort of the passengers is a big point, 
and one that designers are just beginning 
to consider. When space is provided for 
two persons, side'by'sidc seating is prefer' 
able, although a bit hard to design into a 
small ship. Dual controls, of course, should 
be fitted, and ample leg room is a necessity.

We cannot design a ship that only a 
contortionist can get into and out of again 
and expect to sell that ship to the general 
public. Doors must be provided—although 
it is harxl indeed to design a door in a light 
plane fuselage—and these doors must be of 
sufficient size for easy entrance and exit.

Scats, of course, must be spacious and 
comfortable. Cushions must be provided, 
with space for parachute packs if they are 
used.

Many of these things arc just beginning 
to engage the attention of light plane de- 
signers but it is certain that, in the near 
future, they will be very important points. 
Therefore, the chap who would become a 
light airplane designer will do well indeed 
to consider them carefully.

Nor are these all the problems cncoun- 
tcred by the man who designs the light 
plane. He must provide comfort and con- 
venience and easy repair and safety and 
case of control and so on—but he must do 
all these things cheaply!

Simplicity, as said before, is a big factor 
in lightness and ease of construction and 
case of repair. And the problem of sim- 
plicity rests on the designer alone.

S implicity is essential. The sooner the 
^  designer learns that the better. The auto- 
motive engineers have learned it. Produc- 
tion methods, with ships designed so that 
they may be assembled rapidly, is the secret 
of the cheap airplane. Production methods 
bring in savings that enable ships to be sold 
for lower prices. Lower prices, in turn, 
mean more sales.

Here we have a wide and fertile field for 
new ideas. The man who can work out new 
light plane designs, ships that will com- 
bine all of the qualities we have mentioned 
with ease and speed of manufacture will 
probably be able to name his own salary!

Here, too, is a big chance for the clever 
model airplane designer who has the itch 
for experimenting with new and novel ideas. 
The model airplane is the ideal flying labo' 
ratory. Models can be built resembling light 
planes in weight and area proportions. 
Everything can be scaled out. Then new 
ideas may be tried in actual flying condi' 
tions and improved, accepted, or rejected 
as impractical. There is no .expensive and 
inaccurate wind tunnel to bother with. All 
you need is a pair of sharp eyes, a few deft 
fingers, and a keen mind. Moreover, such 
experimenting develops these sharp eyes and

deft fingers and keen minds; and it’s great 
sport too. There is an excellent chance that 
some model designer will hit upon some' 
thing new, experiment with it and work 
it out on practical flying models, and then 
have something that will make him a 
fortune.

So you see, an engineer’s job is not a 
simple one. He may know all about aero' 
dynamics and stresses; and yet, if he fails 
to consider the consumer and the problems 
of production, lie will meet with very little 
success. He must be a business man as well 
as an engineer.

This applies to all airplane designers, and 
it is applying more forcibly every day. Next 
month, then, we will go deeper into the sub' 
ject of production, covering the design of 
all ships, large and small; and the methods 
of building them, methods that the engi' 
neer must understand thoroughly if he is to 
prove a valuable and high'salaried man to 
some big concern.

C ' VERY airplane designer, present or fu' 
ture, should lay aside his slide rule and 

tee'square now and then and do some good 
hard thinking about his job.

Is he giving his employers a full measure 
of valuable technical knowledge and work 
in return for his salary? Or is he being paid 
less than he is worth? If the latter is true, 
what is wrong? Is the concern just struggling 
along, barely managing to turn out ships at 
a profit; selling only a few planes because 
some competitor is building a better ship 
Tit a lower price? If that is so, what can the 
engineer do to pull the company out of the 
rut, make himself a more valuable man— 
and, incidentally, fix things so that he can 
be given a deserved increase in pay.

To anyone who looks around in the aero' 
nautical industry today it is plain that some- 
thing is wrong. Ships arc too expensive. 
Most manufacturing concerns are struggling 
along against overwhelming competition, sell· 
ing anything from three to twenty ships 
a year and making very little money on them. 
Many concerns, indeed, are losing money.

The engineer’s job is in many cases pre' 
carious. He is hired by a small manufactur- 
ing concern with more hope than money to 
make a design for a ship that is to do a 
certain thing in a certain way. He toils 
over his drafting table, pouring his special· 
ized knowledge into his latest masterpiece. 
The work at last is done. The ship is then 
built.

The day of the test flight rolls around. 
The designer, feeling a bit wobbly in the 
knees and rather cold in the throat, stands 
by the hangar door and watches the test 
pilot strap on four or five parachutes and 
climb into the cockpit. The motor is 
warmed. Someone catches a wing'tip and 
helps the pilot nose into the wind, and the 
brave gentleman, with a last look at the in- 
struments, opens her up and sits tight.

She’s off! The designer is breathing—but 
not easily. His eyes are gleaming with 
pride, however, as the test pilot after, half 
an hour of straight flying and perhaps some 
stunts comes down and says:

“She’s sweet. Got a few bugs in a power 
dive, and seems a little right wing heavy, 
but that can be ironed out. Congratulations.”

The engineer accepts the congratulations, 
plus a reasonable fee for his work.

However, what then?
The concern, remember, is a small one. It 

won’t make much money, probably, during

the first year. The ship is designed; the 
engineer’s work is done, so it seems; and 
therefore lie is released, and spends the next 
six months and all of his money looking 
for another job.

That is precisely the condition that is 
rather prevalent today, barring of course the 
few larger concerns that keep a permament 
engineering staff.

What’s the answer? 'What are we de- 
signers going to do about it?

The answer—and this applies in the large 
concerns, too, for the man who wants to get 
ahead—is this; the designer must make him' 
self so valuable to his employers that they 
cannot afford to let him go to some com
peting outfit.

Now a person gifted in the gentle art of 
jumping to conclusions might say:

“Oh, I sec. You mean he should stick 
right at his drawing board, turning out good 
designs by the hundred and burning up mid- 
night electricity.”

Not so. He should go home and get a 
good night's sleep so that he will be wide 
awake for the work of the morrow.

However, he should make himself valua
ble to his concern by helping to get that 
concern out of the rut that is holding it 
down. He should delve into the practical 
side of airplane building and find out just 
why it is that so many small aircraft fac- 
torics are losing money.

This does not mean that he should spend 
his time snooping around the factory, trying 
to catch some hapless workman taking ten 
seconds off to tie his shoe lace. Nothing will 
be accomplished by such tactics. Nothing 
will be gained except ill-will; and, presently, 
a blue envelope for Mr. Engineer who has 
incurred the generous hatred of every man 
in the plant.

No. What is needed is cooperation—co
operation of every man in the factory, from 
the engineer to the flying salesman who 
sells the finished product.

There is your answer. The engineer, in 
order to make himself indispensable to his 
employers and to build up the concern—-and 
to insure a fat pay check for himself—must 
find a way to exchange inefficiency and chaos 
for efficiency and close cooperation in this 
business of building airplanes.

Now just what does the aeronautical 
manufacturing industry need? The answer 
is in these two words: Production methods. 
Production methods, logically, are the work 
of the designing engineer, if he cares to 
make himself valuable to the concern.

Λ S we have said, most small aircraft fac- 
tories of today are just struggling along. 

With each factory building and selling but 
a few ships, prices are kept high. A few 
factories with plenty of money at their dis
posal have managed to bring in semi-produc
tion methods; and these have reduced sales 
prices so that the smaller fry make very 
little profit if they sell their ships at com
petitive prices.

What can the designing engineer do 
about this condition? He can study the fac
tory facilities and bring about production 
savings. He can design the product so that 
it may be produced rapidly and cheaply— 
yet with adequate strength and performance 
and beauty. He can, by a happy combina
tion of common sense and ingenuity, design 
a ship that can be built with a minimum of 
slow, expensive, unsatisfactory hand work.
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Then he can plan the production of that 
ship. After that he can make himself still 
more valuable to his concern by bringing 
about conservative changes and improve' 
ments in the ship and the methods of build' 
ing it that will make production still more 
systematic and efficient. By so doing he will 
enable his employers to build better ships 
at lower cost; and the expansion that is 
sure to come when that is attained will mean 
advancement for the engineer.

The basis of modern production method 
is standardization. Think this over: Is it 
better for a tablemaker to make one table 
of oak to one plan; another of mahogany to 
another plan; another of cedar to still an' 
other plan, and so on; or to concentrate on 
the production of one model of table, using 
one kind of material?

/'"Obviously, standardization is the thing.
It will enable him to save time by having 

each of his machines set to do one particular 
bit of the work and to do it rapidly. It will 
enable him to save money by buying one 
kind of wood in large quantities. It will 
mean better tables because each of his work' 
men will become accustomed to doing one 
type of work with one kind of wood and 
will hence produce better tables.

The same is true of the aircraft industry. 
Standardization is what we need.

Just as an illustration of this idea, in 
Figure 1 (A) we see a stabilizer and flipper. 
This is a fairly well-designed job with regard 
to outlines, but is that all we have to con
sider?

Think now of the internal structure of 
that stabilizer and flipper unit. How arc we 
going to build it?

Using duralumin construction, we would 
perhaps have several metal ribs. These ribs 
might be stamped from sheet duralumin. 
However, the design shown in Figure 1 (A) 
entails sixteen different sizes of stabilizer ribs.

That may seem all right at first glance. 
Consider, however, that those ribs are 
stamped by an expensive machine. To make 
sixteen different sizes of the ribs in rapid 
production we have our choice of using six
teen different expensive machines, which 
means a whole lot of money tied up, or we 
can use one or two machines and fit differ
ent dies to them for making the different 
ribs. This latter method, though, means time, 
and hence money, wasted in large quantity, 
because it takes a good workman anywhere 
from half an hour to an hour or more to 
change a die on a machine of this type, 
true things up, and start turning out good 
ribs again.

In Figure 1 (B) we see a stabilizer-flipper 
design that is very little less efficient, aero- 
dynamically, than the other; yet all but three 
of its ribs are of the same size and can be 
stamped by one machine working continu
ously.

That’s just an example. Standardization 
can be extended into every part of airplane 
building. It is being done, and it will be 
done to a much greater extent in the future.

Another advantage of standardization lies 
in simplicity and ease of repair. If a pilot 
makes a forced landing up in the middle of 
the Rockies, ground-loops to avoid striking 
something and crumples a wing-tip, his plane 
is likely to remain right where it is for some 
time. He walks miles, finds a telephone, and 
puts through a long-distance call to a dealer 
or an airport, telling them that he wants a 
couple of wing ribs, some covering and dope, 
and a wingtip outline channel for his par
ticular plane in a hurry.

The dealer looks around into his stock 
and finds that the plane in question has 
fourteen different sizes of wingtip channels, 
and no standard covering specified. He is in 
a jam. Probably he cannot get in touch with 
the unfortunate flyer again. If lie goes out 
with the wrong parts, making an expensive 
trip for nothing, he is sure to incur the 
wrath of the pilot. If he takes his whole 
stock along his ship will be so heavily loaded 
that he can’t get over the mountains safely.

As a result, the flyer comes down from the 
mountains several weeks later, afoot, pos
sessed of a murderous temper and an inflexi
ble resolution never to buy another plane of 
that particular make.

Now let’s get at production methods as 
applied to the aircraft industry itself.

First we will take a stroll through a typical 
small aircraft plant as it is operated today. 
The production is unplanned. Ships are 
built as they are ordered. Fifty men arc em
ployed this week to rush out four orders; 
five men are employed next week because 
there are no more orders to fill for a while. 
The men who were" discharged seek other 
jobs. When the orders pick up again the 
management of the plant hires other men; 
and loses plenty of money and time, to say 
nothing of wasted material, breaking the 
new men in at their jobs.

Worse yet is the scene within the plant. 
Men are welding compression struts today 
and sewing wing covering tomorrow. Ten 
men arc working on each ship, each doing a 
different job and each getting in the way 
of everyone else. Time is wasted, and time, 
in a factory, is money. If you don’t believe 
it, look at this:

Suppose we have one hundred men work
ing. They are more or less skilled workmen, 
drawing, let us say, a dollar an hour and 
up for their services. Through poor meth
ods, getting in each other’s way, and wasted 
time and effort as each man switches jobs 
from day to day and wanders around trying 
to find materials and instructions, we can 
estimate a waste of two hours a day per 
man.

Tt is not the man’s fault. It is the fault 
·*■ of the method. However, this little mat
ter of two hours a day per man counts 
up into a little matter of two hun
dred dollars a day, or twelve hundred 
dollars in a week, wasted. That alone 
is quite sufficient to wipe the profits 
off the books and send the owners into an 
orgy of firing; and the engineer, who is 
probably considered to be more or less of 
an expensive ornament once his designs have 
been completed, is the first to go.

Is it any wonder that these small aircraft 
factories are managing only to keep their 
noses above water? What can an engineer 
do to save his job? He can plan production, 
stimulate cooperation between departments, 
and see to it that things move efficiently. In 
short, he can combine designing engineering 
knowledge with production engineering 
knowledge—and he can draw a pay check 
commensurate with his combined knowledge 
and capability.

To see just how this can be done we will 
inspect another aircraft factory, one that is 
building good ships rapidly and cheaply; and 
is, in consequence, expanding and forcing 
its competitors either to close up or to adopt 
production methods. This factory, unfortu
nately, is merely imaginary today. Some are 
approaching this condition of production

efficiency, but few have come fully to realize 
what is yet to be done.

In this hypothetical plant we have planned 
production. Everything moves smoothly and 
without waste. Each man does one job and 
docs it well. One man stamps tail-surface 
ribs; another takes these ribs and welds them 
to the outline tubes. Another picks up the 
finished tail-surface and attaches it to the 
fuselage.

In this way each; man is doing a job that 
he knows. Good work is done. Little time is 
lost. Hence, production goes on efficiently 
and cheaply.

The designing engineer wants to bring 
about this condition in his plant. How docs 
he go about it?

In the first place, he can design his ships 
so that as far as possible, they may be easy 
to build. He can cut complication down to 
a minimum.

U ' NGINEERS arc just beginning to pay 
attention to the problem of simplicity 

in aircraft design. The welded steel fuse
lage, of course, is light and strong and dur
able; but a welded steel fuselage brings in 
a lot of expensive hand labor in the build
ing. This hand labor increases the cost of 
the ship enormously. Moreover, it decreases 
the speed of the production.

A few builders are using the monocoquc 
fuselage, built of wood or duralumin, with 
success. One large concern, for example, 
builds a wood monocoquc fuselage which is 
formed in a concrete mold. This saves a 
great deal of time and hand work.

A highly-succesgful builder of light air
planes uses a duralumin monocoque fuselage. 
Incidentally, the entry of this builder into 
the light plane field forced almost all of the 
other light plane concerns to reduce their 
prices.

It seems certain that greater simplicity of 
structure is to come. It must come, because 
prices must and will be reduced. Not only 
in fuselage building, but also in the con
struction of wings and other parts is there 
an opportunity for simplification.

Once the ship is designed, the next prob
lem is the actual production method. Here 
we can borrow a leaf from the automobile 
builder’s book, and make use of his produc
tion line. Instead of having four or five 
ships sitting here and there on the factory 
floor, why not begin at some definite point, 
say the fuselage jig, and move the fuselage 
along, producing other parts in separate de
partments and assembling the ship on the 
line?

That is done in automobile building. The 
frame of the car is placed in a moving, end
less chain. As it moves along, it passes from 
the hands of the men who install the motor 
to the man who puts on the tail light and 
finally to the man who turns the switch, 
starts her up, and runs her off the chain at 
the end.

So far, the application of this method 
to airplane building has been rather sketchy. 
This is due, probably, to a complication of 
airplane structure, small factories with lim
ited finances, necessity for highly-skilled 
workmanship, etc. It is going to come, how
ever. It has to.

For continuous airplane production the 
assembly line method might be used some
thing as shown in the sketch, Figure 2. Here 
we have a simple production plan, not com- 

(Continued on page 47)
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Real Xmas Gifts -  -  
for real b

T H E  H A W K  — an au
thentic reproduction of 
tho famous Army pursuit 
piano built by Curtiss. 
Its rakish lines, set
back winK and distinc
tive nose shape are fam
iliar to aviation enthu
siasts everywhere.

P ED EST A L  M O D ELS  

FLY IN G  M O D ELS

Exact Scale Models

Complete Collection 
oi Parts and Supplies

Solid W ood  
Replicas

T H E  H ELLD1VER—an ac
curate model of that Navy 
bombing tighter built by 
Curtiss. All Its distinctive 
features are retained In this 
miniature.

T hese realisitic, 12-inch scale replicas of 
Fam ous C u rtiss-W rig h t planes incorporate the 
h ighest type of professional model designing. 
They m ake in te res tin g  C hristm as gifts for dec
o ra ting  dens, and will last a lifetim e. _

E very model is com plete w ith full-sized con
struc tion  plans, clearly  showing all deta ils. 
T he fuselage, w ings, rudder and stabilizer 
a re  cu t to exact size from the best grade 
of balsa wood. A special d ie-cast, highly pol
ished propeller, com plete w ith shaft, bushing  
and wooden plug, sm all alum inum  disc rubber 
tired  wheels, rudder and w ing insignias, col
ored lacquers, cem ent and all m ateria ls  a re  in 
cluded in these  rem arkab le  k its .
PLANS ALONE _______________ 25c
P E D E S T A L  B A SE, especially designed m etal 
base, com plete w ith  fitting  for m ounting fin
ished model. F inished in black lacq u er.............

75c postpaid

T H E  FA L C O N—the original sm art.lines of 
that famous Curtiss ship are retained in 
this replica model. Every detail, even to 
the cockpit machine gun is present.

Th e  F ly in g  Falcon
Here’s an actual photo 
of the only official scale 
model approved by Cur- 

tiss-Wright

18" wing span—flies 400 ft.
W h at a  C hristm as G ift! This g u a r
anteed  Sclley Construction set from 
which you can easily built a  flying 
model of the  famous C urtiss  Falcon. 
The au then tic  lines and fighting a p 

pearance of th is  p lane a re  closely adhered  to  in  the  scale model. Every detail is exact, every 
step  laid ou t for you on our full sized w orking p lans. K it includes all necessary m ateria ls.

Exact Scale Models
The Hawk The Condor The Mystery Ship

25 inch W ing  Span. 34 inch W ing Span. 25 inch W ing Span.
Λ rem arkab ly  exact reproduc- H ere s a s trik in g  reproduction . , . . . . if
tion of tliis A rm y P u rsu it of the g ian t C urtiss  transpo rt , , s cxací  sca‘e model has all 
P lane—preserv ing  every detail plane. T he unusual _ cabin a r- the graceful zip of the original 
of the  original, even to engine rangfement, d istinctive  nose, C urtiss  racing plane winch 
exhausts and the cockpit com- 1 bladet! m etal propellers and  S£an i .H aw ks m ade famous, 
plete w ith w indshield and o ther featu res of t lie original th e  k it includes the iinest 
headrest. S m artly  finished in  are  all p resen t. I t 's  easy to  " '°od and m etal p a r ts —coin- 
orange and olive drab  lacquer, assem ble from our detailed P ?*.c direction booklet
All p a rts , m ateria ls  and full- construction  ch arts . All neccs- tak ing  you step by step 
sized w orking p lans a re  in- sary  p a rts  and m ateria ls  a rc  th rough the en tire  construe- 
eluded. included. tion.

$5.00 (plus 25c postage). $7.00 (plus 25c postage). $5.50 (plus 25c postage).
A dd 25c ex tra  W est of the  M ississippi and Canada.

ST O R E  O P E N  U N T IL  9 P . M . D U RIN G  T H E  H O LID A Y  SEASON

Manufacturers of Official Curtiss-Wright Models.

S E E L E Y  M E G . C O ., I N C .
1377 Gates Avenue, Brooklyn, N. Y.

T h e  “ W in n ie  M ae”
(Continued from page 9)

Mount the wing on the fuselage with the 
leading edge at fuselage former 5, with 
rib V on the center top longeron. Cement 
in place. The eight 1/16" sq. cabin ribs 
are now cut and assembled on the top of 
the fuselage at the leading edge of the wing, 
as shown on page 10 of the plans. Cover 
the top with Japanese tissue and the sides 
with celluloid.

This is constructed of 1/32" strip bamboo 
and a pin. The pin is carefully thrust 
through the bottom center longeron at fuse* 
lage former 1, and cut off at the point of 
contact with the bamboo, which is bent as 
shown. A drop of ambroid at both ends 
holds the pin in place.

M otor Stick and Propeller
A 1/8 X 3/16 X 12" motor stick is used. 

It is fitted with the usual rear hook and 
propeller bearing, which can be bent from 
No. 8 music wire, as shown on page 10. 
The propeller is made in three pieces, a 
hub and two blades. Cut the blades from 
1/32" sheet balsa. A length of
Va" dowel is cut, and a Va" deep groove cut 
in each end at right angles to each other.

The blades are inserted in these grooves 
and ambroid is applied to hold them in 
place. Insert and ambroid in place a 
propeller hook, which is made of No. 8 
music wire, as shown in drawing 10.

A nose plate is now cut from Vs" sheet 
balsa. At its center, a 3/16 x Vs" slot is 
cut with a Va" diameter hole at its top. 
This is now placed on the motor stick, so 
that the stick fits into the slot, and is then 
ambroided Ys" from the stick’s end. When 
the motor stick is in place in the fuselage, 
this plate fits just inside the first wire loop 
on the cowling.

Six strands of 1/16" sq. rubber, each 
about 11" long, are used for motive power.

Color
The body color of both fuselage and wing 

is white. On the upper side of the wing 
between the two ribs Z, and Va" hack of 
the leading edge and Va" in front of the 
trailing edge, the wing is painted a solid 
blue. A blue stripe runs from the leading 
edge of the elevator along the center side 
longeron, where it branches into two stripes 
at the cowling, as shown in drawing 12. 
This strip is duplicated on both sides and 
should be Vs" wide. It was found that the 
ordinary colored dope, which was used on 
the wing, could not be used for striping, 
as it “ran” on the tissue. This was cor* 
rcctcd by cutting out strips of blue tissue 
paper and attaching them in place with clear 
dope.

The stripes on the pants were made in 
the same way, as the dope also “ran” on 
the balsa. The words “Winnie Mac” were 
printed with a hard lead pencil. These 
letters arc about 5/16" high, and appear 
on both sides of the fuselage.

The rudder lettering was also applied 
with pencil, as was the Pathc News circle. 
Both these signs appear only on the left 
side of the plane. The letters “Lockheed” 
are Vs" high. The circles of the Pathe 
News sign were made with a half dollar 
and a quarter. A rooster was drawn in 
the center, and the lettering around it reads 
“Pathe News—Winnie Mae—Round-the* 
World Flight.”
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(Continued from page 29) 
rudder control wires arc attached to it. 

C ylinders
You need nine pieces—to be cut from 

the piece of balsa x lA" x 3:Ά”· Cut 
these %" long. After you have cut nine 
then shape each one round and paint black. 
No dope is necessary.

Assem bly
This is the most difficult part of your 

work so go slowly. Take the fuselage and 
measure from the front a distance of iVs". 
Put a pencil mark there. From that mark 
measure 21/»" (or the width of the wing). 
Start to carve out this section so that the 
upper part of the wing will fit snugly. Pick 
up your wing occasionally and fit it. Do not 
attach the wing yet.

Still holding the fuselage, cut a slot YY' 
from bottom and deep for the stabilizer 
and “flippers” (elevators). This slot is 
1/16" thick or thickness of the stabilizer.

Now let’s assemble the tail unit. Apply 
a little cement to both sides of this slot and 
insert carefully the stabilizer and elevator. 
Take the fin and rudder and cement that to 
the top of the fuselage. Here is where you 
use two small pins. Push one in all the 
way on each side of the fin and two more— 
one on each side of the rudder. Take the 
stabilizer struts and cement the end that 
you attach to the underside of the stabilizer. 
Cut off the required length so that bottom 
is attached to fuselage VV' from bottom. Do 
this on each side. Before cement dries, care' 
fully push in a pin to hold strut in place. 
Next attach the tail skid. Cement and pin. 
Push the heads of pins into the wood so 
they arc hidden.

Now put on the wing. Get the cement

The “ Gee-Bee”  
Plans

<r’% s>

and five long pins. Measure half your wing 
(five inches) and draw a center line. Do 
the same on the fuselage so that you attach 
the wing in the middle. Put cement on and 
push in the five pins. One in the center and 
the other four in each corner. Hold it level 
with the eye to align it with the stabilizer 
and allow at least a half hour or more to 
dry thoroughly.

Next is the motor—draw a line around 
the front part of the fuselage 3/16" in for 
nine cylinders. Take nine long pins and 
cement. Attach the first cylinder on top 
of the fuselage directly in center. Push one 
pin all the way in. (Sec front view draw
ing.) On bottom of fuselage—an equal dis
tance from cenfer-line — place two more 
cylinders and so on all the way round. Next 
take eighteen straight pins and bend over 
the heads as shown on side view drawing. 
Pain these black. These are the push rods. 
Insert them at an angle and cement to tops 
of cylinders.

Landing gear can now be placed in posi
tion. Refer constantly to your drawings and 
photos. That helps a lot in overcoming 
errors. Measure from center line on lower 
side or underside of wing a distance of 1 
5/16" and draw a straight line from enter
ing edge to trailing edge. Do likewise on 
opposite side of wing. Measure from enter
ing edge V4" an(f make a mark. Make an
other mark 5/16" from trailing edge. Take

both struts and cement them in place. Push 
in four pins on each side (two to a side) 
and allow to dry.

While that is drying get the tube of 
plastic wood and squeeze out enough to 
make a fairing (see front view). Smooth it 
with your fingers. When dry sand paper it 
smooth.

The hammered aluminum fillet can be cut 
from .034 gauge aluminum and pinned in 
place.

Cut off bottoms of pins that protrude. 
Or if you wish you can make it with 
plastic wood. One is as easy as the other.

Get your pants and cement them on to 
struts.

Push in s e v e r a l  pins and let dry. 
Attach cowling by pushing through three 
pins, one on top and one on each side. 
Align it and see that it fits all around. Take 
a long pin and attach propeller by pushing 
the pin into nose of fuselage.

Landing, flying, and landing-gear wires 
arc attached with pins. Also stabilizer wires. 
Measure on drawings the proper location 
and you will see where they fit.

Cock-pit cover or cowling is made from 
the celluloid. Notice in photographs how 
the pilot is entirely enclosed.

Painting the model is exacting work and 
a well constructed model can be spoiled by 
poor paint work and a poor model can be 
made to appear realistic if the paint is put 
on carefully.

Look at your drawings and you will see 
the color lines. Of course you may paint 
it some other colors but the original plane 
is maroon and cream, the light portions seen 
in the photographs being cream, and the 
dark areas maroon.

Instant LEADERSHIP!
Most Complete Kits Offered Today

A  W onderful 
X m as G ift for 
E very  Boy

Com plete 
with Plans 
and Instructions Postage 

10c extra

Headquarters for 
Scientific Model Airplanes 
Sweeping far beyond every  previous 
s tandard  of com parison in value and 
flying!
Our efficient engineering staff lias w orked 
continuously to m ake S C IE N T IF IC  model 
planes the best th a t can be purchased. 
No model is approved un til exhaustive  
te sts  have been m ade to insure  its  flying 
efficiency.
You will be m ore than  satisfied  w ith these 
S C IE N T IF IC  construction  k its . A L L  
S C IE N T IF IC  K its  come complete w ith  
full size plans, stam ped ribs and bu lk 
heads on balsa, hollowed out balsa cow l
ing, w ire, banana oil, tissue, glues, all 
balsa s trips and blocks, and every th ing  
to build these S C IE N T IF IC  Models. 
These are  the  m ost rem arkab le  flying 
scale models th a t possess unusual s tab il
ity because of the ir Scientific design, and 
arc  guaran teed  to  fly w ith g rea t success.

See our page ad on Outside 
Rack Cover

Lockheed Sirius— With retractable landing gear. 
15" Winn Span

Lockheed Vega— 15" Wing Span

Fokker Triplanc— 15" Wing SpanS. E. 5 British Pursuit— 15" Wing Span

S C IE N T IF IC  M O D E L  A IR P L A N E  C O . ( nY) jj
277 HALSEY ST. NEWARK, N. J. i

Dealers and Clubs: JFritc for Special Price List
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A DEPOSIT OF 75c
Urines your kit for approval. Wo trust you to scud us tho balance or return the set. There's no red tnpo 

or fuss. Just semi check or money order for half the price. (For Seniors Send $1.00). When tho insured 
lat arrives open and inspect it. We will immediately return your dei»slt if for any reason you wish to send 
it hack. I’lease act promptly one way or the other. For the first time in Model Airplane History this 
offer is made. Montgomery Models stand on their own merits. They are offered in Junior and Senior Sizes.

S J.5 0 JR S ., 16" Span. W t. 1 oz. 
C urtiss-N avy  F8C5 
“ H E L L -D IV E R "

Flying scale model, all battle equipment. 
Bomb dropping in flight. Machine Guns, 
Olllclal U. S. Navy colors and Insignia. 
Beal Cockpits, Pilot and Machine Gun
ner, Anti-Drag King, Life-like exactness 
to the Tappet valve rods on the Nine 
Cylinder Wasp Motor.

$ 9 - 1 0
SRS., 20" Span, W t. V/i oz. 
COL. LINDBERGH’S 
LOCKHEED “SIRIUS”

Flying scale model with pontoons, wheels or skils. water-proofed 
accurately colored dopes, celluloid windshield and hatch on 
cockpits, feather-weight aluminum cowling, motor machine wind 
without removal.

Kits contain over 70 separate articles not counting ribs carefully and accurately designed for flying per
formance. Not recommoiided for beginners unless above average ability or hoys under Π years. Have 
mother or dad countersign ycnir order.
Freo Prlco List No Extras Outside U. S.

Montgomery Model Aircraft Products, 732 West Broadway, Woodmere, L. I.

WIN THIS SPEEDY FAIRCHILD PLANE
IT CAN BE YOURS WITHOUT A  CENT OF COST

Besides this plane, you can win 
300 other prizes and earn your 
own spending money. Join the 
Crowell Club and deliver threo 
well-known magazines to regular 
customers.

JIM T H A Y E R ,  Dept. 23?
The Crowell Publishing Co., Springfield, Ohio.

Wow I Isn 't this the class
iest plane you over laid your 
eyes on? I t ’s the famous 
Fairchild low-wing model — 
built for speed! Bright red 
body; 13-inch wing span. 
Silk covered wings, tall ami 
rudder. Comes ready to 
fly. And just think! It 
can easily be yours without 
cost. Write to me at ouce.

CHRISTMAS BARGAINS—BIGGEST VALUES
BIG  18" R .O.G. TRA CTO R 50c

Kit contains the best balsa wood, 
straight splitting bamboo, pure 
I’ara rubber, rust proof wire, Jap 
tissue, transparent glue, ami com
plete plans. Very easy to construct.
An unbeatable flyer indoors or out
doors. The biggest, model plane 
raluo ever offered, at 50c. postpaid.

AH AMES-HAKRHLL kits arc guaranteed to contain 
to the buyer is our policy. In ordering please do NOT 
attention. We pay postage anywhere. Don’t fail to take

V E R V IL L E  20" SC A LE 
M O D E L—89c

Kit contains highest grade balsa 
wood, pure l ’ara rubber, rust proof 
wire, Jap tissue, transparent glue, 
complete plans ami directions. The 
flying qualities of tills excellent 
model can not 1» beaten. A bar
gain at 89c, postpaid.

only the highest grade materials, and satisfaction 
send stamps or foreign coin. Orders given prompt 
advantage of tlicso unexcelled values. B U Y  NOW.

AMES-HARRELL MODEL AERONAUTICAL COMPANY 
1319 Graydon Avenue Norfolk, Virginia

W , T H  EA CH  K I T  YO U W I L L  R E C E IV E  ONE H AND C A R V E D  P R O P E L LE R  A N D  A 
r r V I l f X - /  S P E E D  RING FOR T H E  “ BOEING F I G H T E R ”

Again we offer our newly designed "Boeing Fighter.’» This model has been accurately scaled down to a 
24" (lying model with all the quality ami the beauty of the big ship. Christmas kit contains full slzo 
drawings, celluloid motor, wheels, ready cut balsa ribs, not stamped, ready cut stabilizer and rudder ribs, 
shaped nose block ami motor mount. Star in circle, all wlro parts formed, tissue, glue, and dope. With 
eacli kit tids month you will receivo the above free offer. At a new low price. We pay postage in U.S. 
Add 10% on all foreign orders. Full size drawings (Boeing Fighter) 27 x 10 post paid 50c.

2 Ounces. $ 2 . 7 5  24" Wing Span

R ed B ird  M odel A irp lane &  S u p p lie s , 3910 N. 22nd S tre e t, O m ah a* N ebr.

Radio C ourse

(Continued from page 34)
for the most sensitive spot. As most crystals 
deteriorate if left exposed to the air, or al- 
lowed to collect dirt or dust, or if handled 
to any extent with bare fingers, the usual 
detector set has the crystal mounted in a 
glass frame. A crystal may be cleaned by 
scraping it lightly with a knife or washing 
it in alcohol or ether. Figure 5 shows a 
typical crystal detector.

Oscillations of the high frequency alter- 
nating current surge through the circuit un
til they reach the detector. The crystal, 
however, will pass on a current in one direc
tion only, so that the current energising the 
magnets in the receiving telephones, al
though still pulsating, is a one-way current 
only.

Figure 6 is a wiring diagram of a simple 
receiving set with a two-slide receiving coil. 
This has a moderate range and a fair selec
tivity. So long as the method of wiring 
shown is followed  ̂ the actual positions may 
be varied to suit circumstances. The head
phones should be of 2,0Í)0 to 3,000 ohms 
resistance.

Double Slide Tuning Coil
The double-slide tuning coil has four 

terminals, two at the base and two on the 
side. One of these base terminals (which
ever is more convenient) is left uncon
nected. Although the fixed condenser be
tween the headphones may be dispensed 
with, greater volume will be obtained if it 
is included.

Assembling a Simple 
Receiving Set

The first step, having decided on your 
base, is to mount the binding posts A and 
B, the detector and the tuning coil. (See 
figure 6.) One terminal of the detector is 
connected to post B, and the other to slide 
terminal D of the tuning coil. The other 
slide terminal C is connected to the aerial 
or to the lightning switch if this is being 
used.

Now connect the base terminal E of the 
tuning coil with the water pipe, if this is 
what you have selected as your ground, 
and to this wire should be soldered a wire 
leading to binding post A. Next, between 
the binding posts A and B, connect the 
fixed condenser, plug in the headphones as 
shown, and you are ready to test your set.

A loose coupled tuning coil is shown in 
Figure 8. A set of this sort will give you
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very much more selective tuning than the 
one first described. In neither of these dia- 
grams has a lightning switch been shown, 
the method of installing this was shown in 
last month’s Model A irplane N ews, and 
reference should be made back if necessary.

Strictly speaking, the inclusion of these 
diagrams and descriptions of receiving set 
assemblies is not necessary for the radio 
operator’s examination, though the knowl· 
edge gained will not be amiss. The diagrams 
may, however, be of assistance to amateurs 
who arc experimenting along these lines.

Vacuum Tube Detector
For short distance reception the vacuum 

tube detector has no advantage over the 
crystal detector; in fact the latter will often 
give a more faithful reproduction, but for

long distances the vacuum tube set must 
be used because, when properly connected, 
it is also an amplifier of the signals received.

A full description of tubes and the theory 
of their operation has been given in an 
earlier article. Tubes are obtainable for 
many purposes and in many sises. The local 
dealer will advise you as to the particular 
type most suited to your set.

Batteries are necessary to light the fila
ment and energize the plate, and the type 
of battery will also depend on the type of 
tube being used. The battery used for 
lighting the filament is called the A bat' 
tcry; in England, the low tension battery, 
and this may be a storage battery or one 
or more dry cells of appropriate voltage. A 
battery of higher voltage is needed for the 
plate circuit and this is called the B battery; 
the high tension battery in England. If a 
third battery is used with a three electrode 
tube, this is called the G battery.

The subject of batteries, their care and 
maintenance will be dealt with next month.

LAIRD 400
Ono of the prettiest 
fliers in our line. 
24" span, duration 
S3 seconds. Full sizo 
layouts, carved pro
peller, semi-formed 
celluloid cowl, pants, 
wheels, all material 
to dimension—every
thing needed. Slid
ing cockpit cover. 
Complete Postpaid

$3.00

P I O N E E R

COAST-TO-COAST “LAIRD 400” $3.00
N o te : D e sc rip tio n  a t  le f t.

Send
5c

Coin 
for New 
Catalog. 
Ask for 
Catalog 
M-12.

JIMMY DOOLITTLE’S LAIRD 400
and Six Other Up-to-the-Minute 
Flying Scale Models, Including 

Lowell Bayles Thompson Trophy G.B. No. 4

G. B. NO. 4 RACING MODEL LATEST CURTISS NAVY FIGHTER
Faithful replica of C. 1?. Racing sportster. Full nlzo 
layouts, Instructions, celluloid pants and wheels, 
hand carved prop, all material to dimension. Λ 
peachy tlyer. Duration 2a sec. Kit complete 'IC  
postpaid. «ρώ.Ον?

Uncle Sam’s Answer o the British "Fury”—a ship 
equally as fast or faster. K it makes 23<&" wine span 
model with duration of 40 see. Celluloid dummy 
motor and cowl, wheels, hand carved prop, full size 
layout and instructions, all material to di- V 'i  OC 
niension. NX27 Kit complete............. «Ρ·-»·£>ο

LONG DISTANCE BELLANCA
Sistor ship to N. T. to Turkey, and Japan to U. S. 
planes, holder of world’s non-refueling record. Kit. In
cludes full sizo plans, celluloid wheels, all material 
to dimension, radial motor easily assembled, prop 
"blanked" out. Compare size 20", and features 
with other models at or near this price! <Ct OC 
Kit postpaid ........................................................  Ί '1 · "

HOWARD RACING PLANE
Just as the real ship has won tho hearts of the 
thousands at the air races, this model has become 
the pet of thousands of toys. Duration 8" 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 this model of 2(|n tr i  Cfj 
m.p.h. racer. XX17 Kit complete.....................qJX.DU

FASTEST A. T. C. BIPLANE IN 
AMERICA

Approved Type Certificate Laird—faster than our pres
ent day Hawks and Boeings. , Duration til seconds. 
A beautiful 24" flyer. Full size layouts, instructions, 
celluloid cowl, pants and whools, hand carved prop, 
all balsa to dimension, easy to build and ΓΛ 
balance. NX16 Kit complete postpaid........ «Pfc.ou

STEARMAN MAIL PLANE
Used by big companies for fast express, etc. Model 
is a beauty—double cockpit type. K it includes full 
size plans you can use as jigs to work over, cellu
loid cowl, pants, front and tail wheels, all material 
to dimension. 1 »mation 55 seconds. Everything ne
cessary to build Ibis wonderful model. NX11) ffió 1ΓΛ 
K it complete postpaid ........................................«ρώ.Ου

Send 5c Coin, and ask for Catalog M-12
Order direct from this ad, casn or money order with your letter. Add 5c if you wish pared insured 

against breakage. Due to heavy mail at this time of year, this is advisable.

PIONEER MODEL AIRPLANE SUPPLY CO.,Champaign, III.
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The A irp lan e Engine
(Continued from page 8) 

drawn in by the Root device and passed to 
the carbureter after which it goes to the 
impeller before reaching the cylinders. Thus, 
advantage is taken of the supercharging 
eifect given by both devices and the impeller 
smooths out the pulsations given by the 
R.oot’s. A volumetric efficiency well over a 
100% can be gained by this method.

The increased temperatures of the com' 
pressed air must not be overlooked. This 
will often amount to a rise of as much as 
400° F. between the supercharger and the 
carbureter. Naturally the expansion of this 
air will prevent a full charge of fuel from 
entering the cylinder. Consequently, an in' 
tercooler must be placed in the system in 
order to reduce these temperatures.

Moreover, the increase in the power out' 
put will raise the operating temperature of 
the engine. This, may mean that a large 
radiator will have to be provided in the case 
of the watcr'cooled engine. In spite of the 
normal drop in temperature as altitude is 
gained, it must be remembered that the air 
density also is reduced. Because of this the 
air will not absorb so much heat as it docs 
at lower altitudes. Thus, there is a distinct 
tendency for an engine to run hot during an 
altitude climb

By critical altitude is meant the maximum 
altitude at which the supercharged engine 
will produce sea-level power. In other words 
a loss of power will occur above that alti' 
tude. Critical altitudes of from 10,000 to
15,000 feet are common in military planes 
of today, while this level in Lieutenant 
Soucck’s Apache was 27,000 feet. It is 
interesting to note that a supercharged en' 
gine will permit a plane to climb to 20,000 
feet in about onc'half the time required with 
the usual engine.

The solution for this problem is to use 
a variable pitch propeller. This is one in 
which the pilot can change the pitch while 
the plane is flying. This scheme has been 
worked on for years but it is only recently 
that they have proved practical.

Up to now they have been not only 
heavy, often twice as heavy as the normal 
propeller, but extremely complex and bulky. 
The weight has been a necessity, however, 
for the centrifugal load on individual pro' 
peller blades often reaches twenty-five tons. 
It has been exceedingly difficult to support 
this load on a moving surface. As a result, 
the blade bearings would wear unevenly and 
the pitch of the two blades would vary, 
causing vibration.

Attempts have been made to design a 
propeller which would automatically main
tain the engine speed constant. This idea 
generally incorporates a hydraulic pump con
trolled by a governor. This construction 
becomes very complicated and, moreover, 
removes the control from the pilot—an un
desirable feature in most cases.

One of the newest type of variable pitch 
propeller is controlled by a small electric 
motor and can be set as the pilot desires. A 
great deal of simplicity has been gained in 
this design and it weighs but thirty per cent 
more than the normal propeller.

Suppose a pilot were to set his propeller 
with no pitch. If he were to turn his engine 
over with wide open throttle under these 
conditions, there would be no resistance 
offered and no load would be placed on the 
engine.

Consequently, the engine would race and 
would undoubtedly disintegrate within a few 
seconds. The propeller blades would be 
thrown far and wide. Accordingly, it is 
essential that an interlocking connection be 
attached to the pitch-adjusting control. 
This will prevent a dangerously small pitch 
to be placed on the propeller at high engine 
speeds.

The variable pitch propeller need not be 
restricted to high altitude planes. They offer 
a splendid means of obtaining a short take
off run and at the same time permit the pilot 
to get good efficiency at cruising speeds. The 
less the pitch, the faster the engine will 
turn over. Therefore, for taking off a smaller 
pitch is used, as this permits the engine to 
build up its maximum power in the shortest 
time. As a result the plane will take off 
after the least possible run.

For cruising speeds, however, efficiency 
is desirable. Maximum propeller efficiency 
is obtained at speeds of around 1,500 revo
lutions. Therefore, if the pitch of the 
propeller is increased rather than throttling 
down the engine when the plane is once 
in the air, the propeller speed will be re
duced and higher efficiency will result. It 
has been estimated that the range of the 
Do-X would be increased from 1,760 to 
1,840 miles by the use of variable pitched 
propellers.

If an altitude climb is attempted and a 
variable pitch propeller is not available, as 
was the case of Lieutenant Souček, a pro' 
peller is used which would give its maximum 
efficiency somewhere near the expected 
ceiling of the plane. The pilot is willing 
to lose efficiency at low altitudes for he has 
sufficient power to pull him through this 
space. It is the climb during the last 5,000 
feet that determines whether or not a new 
record will be established.

Most propellers arc set at such a pitch 
that they will give a plane maximum speed 
at sea level. Obviously, this reduces their 
performance at altitudes, but on the other 
hand, a compromise in this case will not 
give full efficiency nor will it give a good 
high speed. It is thus seen that the need 
for a variable pitch propeller is acute. Bet
ter climb, high ceiling, more economy, and 
a shorter take-off run will result from its 
use.

Adjustable pitch propellers are used al
most entirely today. These are the built-up 
propellers and consist of the hub and two 
blades. They are generally made of an 
aluminum allow, although this material is 
sometimes erroneously called steel. How
ever, they may be made of some patented 
material such as bakelite or micarta. The 
value of this type is that the blades can 
be adjusted to any desired pitch, even 
though it must be torn down in order to 
make this adjustment.

We have seen that the greatest propeller 
efficiency is to be had at a speed of from 
1,200 to 1,500 revolutions. On the other 
hand, the best engine efficiency is had at 
higher speeds. There is but one way in 
which advantage can be taken of both these 
desirable factors. That is by means of the 
reduction gear in which the engine is per
mitted to turn up to its best speed while at 
the same time the propeller revolves at its 
most favorable speed.

The greater the diameter of a propcllor

the higher is its efficiency for it operates 
in a space which is not interfered with by 
the fuselage and tail surfaces. By means 
of the reduction gear the engine will be 
enabled to rotate this larger propeller. Be
cause of the increased efficiency the plane 
will take off with a heavier load and will 
fly it more economically, besides requiring 
less run to take off.

The installation of the reduction gear 
will add close to 100 pounds to the weight 
of the plane. This would be a large per
centage of the total weight of a fighting 
plane, although it would be insignificant 
in a huge patrol plane. Because of this 
one seldom finds reduction gears in other 
than extremely large planes.

It is thus seen that devices such as the 
super-charger, variable-pitch propeller, and 
reduction gears, can be used to permit an 
engine to develop increased power; or, 
advantage can be taken of these to gain 
efficiency and economy. It must be remem
bered, however, that only in particular cases 
do their inherent advantages stand out and 
for this reason they arc not necessarily 
applicable in all airplane powerplant in
stallations.

The next article will discuss the various 
engine instruments that are essential to the 
pilot if he is to l{now what his powerplant 
is doing at all times. The instrument board 
of the modern airplane loo\s quite as coni' 
plicated as a power house distribution panel. 
Astually, it is rather simple due to the 
ingenuity shown in locating the various 
instruments.

A m e ric a n  Sky C adets
(Continued from page 36)

M iniature A ircraft R ecords 
I ndoor Events

(Not under N. A. A. Classifications)
Stic\ Model— Duration—Western, Wal

ter Powell, San Francisco, 1931, 9 min. 45 
sec.; National, Ray Thompson, Detroit, 
1931, 11 min. 47 sec.

Fuselage Model— Duration—Western and 
National, John Berg, Los Angeles, 1931, 6 
min. 52 2/5 sec.

Rising Off Water Model — Duration — 
Western, Bangs Tapscott, Los Angeles, 
1931, 4 min. 13 2/5 sec.; National, Ernest 
Marcouillcr, Chicago, 1929, 4 min. 21 3/5 
sec.

Gliders — Duration — Western, Harold 
Zimmer, Los Angeles, 1929, 12 4/5 sec.; 
National, Donald Lockwood, Chicago, 1928, 
14 3/5 sec.

O utdoor Events 
(Not under N. A. A. Classifications)

Stic\ Model — Duration — Western and 
National, Lynn Sullivan, Los Angeles, 1929, 
36 min. 33 2/5 sec.

Fuselage Model— Duration—Western and 
National, Ralph Marzullo, Los Angeles, 
1931, 42 min. 23 2/5 sec. (This record 
under N. A. A. regulations.)

Rising Off Water Model — Duration — 
Western, Clarence Hcier, Long Beach, 1931, 
7 min. 46 sec.; National, Tudor Morris, 
Peru, Ind., 1929, 12 min. 30 sec.

Power Other than Rubber Model—Dura- 
tion—Western and National, Arthur John
son, San Francisco, 1930, 38 sec.

Speed — Western and National, Robert 
Siler, Los Angeles, 1928, 7 sec. (100 yds.).
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(Continued from page 5) 
for Lufbery when he was notified that he 
had been accepted as student-pilot in the air 
service of France. A few weeks of training 
to supplement the valuable knowledge he 
had gained with Pourpe was all that was 
needed for his quick, retentive mind to earn 
his flying certificate. The name of Raoul 
Lufbery, American, so soon to come into last' 
ing fame, was immediately added to the list 
of members of the brilliant Escadrille of 
Bombardment, “the V. 102, and his life as 
a flyer began.

A natural willingness to learn and the 
capacity for thinking clearly in emergency 
soon brought Lufbery to prominence in his 
squadron. His rank became that of Sergeant, 
and he was now taking off daily in his 
140 h.p. Voisin to penetrate far into enemy 
territory on observation and bombing expe- 
ditions. It was hazardous work but the con' 
elusion of each raid found him returning 
cheerfully to his airdrome with no personal 
injuries, though oftimes his machine was 
spattered with innumerable bullet holes.

Six months of this life and then Lufbery 
found himself drawn into the newly formed 
Lafayette Escadrillc with promotion to 
Major. This squadron had been organized 
by two Americans, Norman Prince and Wil
liam Thaw, both American-trained flyers who 
had entered the French Air Service but were 
determined at this stage of the game to 
found an all-American flying corps. When 
they heard of the mounting fame of an 
American named Raoul Lufbery in the 
bombardment division, they invited him to 
join them. So he became a member of that 
famous American fighting unit.

Lufbery was jubilant. The dream of every 
daring flyer at that time was to pilot the

Lufbery!

celebrated Nicuport fighter, which was grad' 
ually wresting acknowledged superiority 
in the air from the more sturdy but less 
maneuverable German Fokker (a single' 
seatcr with synchronized machine guns fir' 
ing through the propellers).

Accordingly, Lufbery went to the Bar' 
lc-Duc airdrome to join the N. 124, which 
was close by the famous Storks (Cigognes) 
Squadron, the N. 3. The enemy was now 
launching a terrific attack against Verdun 
and the French aerial forces were bracing 
themselves for the struggle. The American 
Escadrille, comprised of fifteen men, was 
now fighting hand-in-hand with such famous 
aces of the Storks Squadron as Guynemer, 
Hcurteaux, Dorme, and others.

July 30, 1916, brought Lufbery his first 
victory. It was a decisive battle over Etain 
and was followed by another on August 4, 
when he vanquished another of the enemy, 
this time with Adjutant Sayaret as com
panion. For these accomplishments the 
French Government cited the young Ameri
can for bravery. His response to the dis
tinction was another victory four days later, 
and still another in four more days. He was 
then awarded the rank of Adjutant for such 
consistent prowess in the air.

Then early in October he set out on a 
little matter of bombing the munition fac
tories at Karlsruhe. On the way he en
countered a large three seater Aviatik and 
it was a matter of minutes before the enemy

was down in flames under Lufbery’s fire. 
Number five on his growing list of official 
victories; he was an ace!

Then the escadrille was sent from Verdun 
to the Somme. It was in this sector, so rife 
with daily combats in the air, that on De
cember 27, Lufbery shot down two of the 
enemy, only one victory, however, being 
conceded to him. It was on this day that he 
returned to his airdrome with his flying coat 
shredded with bullet holes. The Legion of 
Honor was the next decoration bestowed on 
him, and then came in rapid succession the 
Military Medal and from England, the Brit
ish Military Cross.

On the occasion of Lufbery’s tenth vic
tory he was cruising alone at an altitude of
18,000 ft. when he spied in the distance a 
formation of enemy planes. In spite of their 
number—two two-seater observation and 
five escort machines he decided to try his 
luck. He flew high up in the sky in such a 
position that the sun was between himself 
and his prey. Then he waited for one of 
the planes to disengage himself from the 
compact formation.

At last one machine was cut off from the 
others. This was his cue. He dived on the 
lone machine, firing repeatedly. Imagine 
bis consternation when he found that his 
gun had jammed after twenty or thirty shots! 
Luckily, it had been enough—for the Ger
man plane staggered and crashed crazily 
into the enemy trenches, losing both wings 
in the descent.

Accounts of Lufbery’s individual achieve
ments arc almost monotonous in their sys
tematic precision—the careful patience with 
which he examined every component of his 
plane before going aloft, the cool manner 
in which he surveyed the skies for possible

WORLD’S FASTEST AEROPLANE

.Now you can build a 24" model of tho tSupcrmarinc S.O.B. Πιο kit to build this model is com
plete with full size three view drawings and layout sheet: in fact everythin« to produce a model 
just like tlic real ship. PRICE $4.00. Get tills kit for Christmas, it will be well worth it.
Kit for 12" exhibition model of the Supermarine S.6.U. Complete with parts cut from Italsa to 
shape and size, pigmented dope letters ami prim. All the hard work is done; all you have to do is 
tlie hand finishing of tho parts, assemble and paint. PRICE $2.50.

BLUE P R I N T S
SCALE NON-FLYING '

Scalo Non-Flying Sikorsky 10 P i....................$0.25
Super Army Hawk ................................................. 25
Lockheed (Winnie Mao) ........................................ 25
N. C. 1 ...................................................................... 40

SPECIAL PRINTS
10" to 15"

Curtiss Hawk P3A and Travel Air................$0.25
Curtiss Hawk P6 and Booing-
Pursuit ..................................................................... 25
Boeing 80Λ and CurUss Condor...........................25
Sikorsky S.38 and Boeing, 204.............................25
Walla™ Touro Plane and Inland Sport............... 25
keystouo Romber and Hall Aluminum; Patrol .25

SCALE DRAWINGS
OF

TROPHY WINNERS
Curtiss R.3.C.2........................................................... 40
CurUss R.3.C.1........................................................... 40
Supermarino S.0.B.....................................................25

SCALE
WORLD WAR PRINTS
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BRISTOL SCOUT ............................................ $0.25
FOKKER D. 7 ....................................................... 25
SPAD 220 .................................................................25
S.E.5.A......................................................................... 25
FOKKER TRIPLANE ............................................25
PFALZ (D 12)  25
CURTISS JN.4 ....................................................... 25
ITALIAN ANSALDO fS.V.A.) ...........................25
SOPWITH CAMEL ................................................25
SOPWITII TRIPLANE ........................................ 25
GUN nUS ................................................................ 25
NIKUPORT ...............................................................25
SOPWITH SNIPE ................................................. 25
ALBATROSS C.5 ................................................... 25
GOTHA BOMBER ................................................. 25

FLYING MODELS SCALE—24"
Super Army Hawk ....................    $0.40
Hawkers Fury ..................... ................................... 40
S.E.5.A ...................................................................... 40
Inland Sport .............................................................40
Supermarine S.6.B..................................................... 80

GAMECOCK R.O.G.

A L L  B A LS A

K it sot contains everything cut out to el20, all 
balsa. Easy to construct and fly. Has repeatedly 
gained alUtudos of over 100 feet, with dead stick 
landings. PRICE FOR KIT. $0.75, postpaid.

2 Hawk Soaring Gliders

This 24" glider can be assembled in 5 minuto3. 
All parts cut to slzo and shape. Ccmont and 
insignias and instructions are furnished. There 
aro 2 complete sets for 2 gliders in this kit. 
Has recorded flight of ono minute. PRICE FOR 
KIT $0.75, postpaid.

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

________________action.____________ _____ _

HAWK MODEL AEROPLANES
4944 IRVING PARK BLVD. DEPT. R7 CHICAGO, ILLINOIS, U. S. A.
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Reliance Models
MAKE EXCELLENT

Christmas Gifts
Be

cause
they
are

EDUCATIONAL 
EASY TO BUILD 
PRACTICAL and 
GUARANTEED TO FLY

Show this add to your DAD
No question  of doubt w h e th er y ou r boy can 

build a  Reliance M odel. F o r an  ex
am ple, ju s t read  carefully  w ha t our S T IN 

SO N —City of Chicago k it contains.

STINSON—“City of Chicago”
15" Span, A djustable W ing B alancing F ea tu re .

A ROOF TOP FLYER
So simple to build—You can’t go w rong.

IF  YOU CAN C E M E N T  2 P IE C E S  O F W OOD 
T O G E T H E R , you can build th is  model.
THIS KIT CONTAINS—Finished Ribs, Leading 
and Trailing Edges finished. A special wing as
sembly feature, no measuring, cutting or fitting, 
simply cement the wings together. Body pieces 
are all finished. Nose King parts finished ready 
to assemble. Tail surfaces completely finished 
ready to mount. NO BAMBOO PARTS TO 
SHAPE ÖR FORM. All wood parts cut to size. 
Celluloid wheels, cement, banana oil and every
thing else needed, furnished to complete this 
model with large full size drawings containing 
actual photo of the finished plane and instruc
tions for building.

PRICE—Complete Kit ----------------- $1.50
East of the Mississippi—Postpaid.

W est of the M ississippi and  C anada add 25c.

CURTISS ARMY HAWK
PR IC E  Complete K it $1.00; postage ex tra  15c

THE FOKKER D-7
(FLYING MODEL) 27" Wing Span

The F O K K E R  D-7 Construction Kit Complete 
with all materials, colored dopes. Full QJ. OK 
size Blue Prints with instructions........v ^ i / J

NO C. O. D. O rders Accepted.
Send 10c (no stamps) for new catalogue. 

DEALERS WRITE—only business stationery 
will be recognized.

Reliance Model Aircraft Co.
1304-18 N. Howard St., Philadelphia, Pa.

marauders, his crafty maneuvering for posi
tion, his uncanny marksmanship, a heritage 
of his U. S. Army days, and his modest mien 
despite his reputation.

In the World War days, the average pilot 
was about twenty or twenty-two years of 
age, and it was inevitable that the thirty-one 
year old “Luf” should receive his squadron's 
hero-worship and admiration. He was older 
and more worldly—the man was a veritable 
encyclopedia in his knowledge of everything 
—and a natural leader in an unassuming 
way.

Despite the fact that his rank and senior
ity could naturally preclude the necessity 
of his going out on routine patrols and re
connaissance, Lufbery never missed the 
chance to fly in all kinds of weather, not
withstanding a painful rheumatic condition 
which troubled him exceedingly. It is inter
esting to note that all Lufbery's victories, 
eighteen enemy planes downed, were gained 
in enemy territory—a great tribute to his 
courage and daring.

But the end was in sight. On Sunday 
morning, May 19, 1918, it was reported 
that a German observation plane was rap
idly approaching the airdrome. The only 
pilot to take off was a Lieu. Gudc, who went 
immediately to the attack. However, after 
firing repeatedly from an impossible range, 
he was forced to withdraw when his supply 
of ammunition was exhausted. As he landed 
the American batteries took up the battle 
but with no effect. The two-seater Albatros 
continued provokingly on its way in the 
direction of Nancy.

Lufbery had been among the spectators 
at the airdrome. His perfectly human desire 
to “do his stuff” before his comrades on 
their own territory, so to speak, triumphed 
over caution. He dashed to a motorcycle 
standing in the road and headed for the 
hangars. Since his own machine was tem
porarily disabled, he jumped into another 
Nieuport standing on the field and went to 
the attack. It was unfortunate. He knew 
nothing of the individual peculiarities or the 
armament of the plane he was flying.

The Nieuport had the advantage over the 
weightier Albatros, and in approximately 
five minutes Lufbery was at an altitude of
2,000 ft and within range of his quarry. ΑΠ 
eyes were on the two machines. Lufbery 
dived and fired. Suddenly he swerved away 
and the watchers saw him working over his 
gun, which evidently had jammed. They 
sighed with relief as lie circled over them 
again, the trouble apparently righted.

Again he blazed at the enemy from the 
rear, his favorite point of attack, and sud
denly those below caught their breath. . . . 
Lufbery's machine had burst into a mass 
of flames! It passed the German plane and 
flew at a speed of 120 miles per hour on a 
straight course. Three or four seconds passed 
and the plane was at an altitude of 200 ft.

Suddenly a form was seen hurtling from 
the blazing mass down to earth. Lufbery 
had preferred to jump to certain death with
out a parachute than be burned to a crisp. 
A hopeless but brave attempt to live.

Curiously enough, only a few days before, 
the subject of what one should do when 
faced with the prospect of catching fire in 
the air had been discussed by Lufbery and 
several of his command. He had been em
phatic in the opinion that to stay with one's 
machine and try to side-slip down in such 
manner that the flames could be fanned 
away from the pilot and the wings was 
best. Yet when the time came for just such

G lid e r G iv e n !
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F R E E  w ith  D ip
per or D a rt se t— 
order both  se ts— 
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N O W . H u rry !
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C. O. D. orders accepted.
CO M ET M O D E L A IR P L A N E  & S U P P L Y  CO. 

4205 W . 22nd S t., D ept. M-12-1, Chicago

MAKE THIS 36 inch 
MODEL SAIL BOAT

Complete *j ^*\C.
P lans o n ly  i  \ S

Patterned after the Cup Defender class of racing 
boats, this model sail boat is built for fast sailing. 
You can make it easily yourself. Stanley Plan No. I8g 
gives step by step instructions. The Plan tells you 
what materials you need, how to fit each part and 

howtorigitup. Send for Plan No. 18gand ask 
for listof 24 otherStanlcy Plans.
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WHEELS
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Full Baltoon Rubber Tired Alum Disc Wheels
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Celluloid Untircd Wheels

4Í" dia. lOe pr.—t" dia. 12r pr.—lvs" dla. 15c rr. 
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1‘oslagc cm Rubber Tired Wheel* 4c pr.·—Untired 3r pr. 
Sond Sc. for Illustrated Catalog of Models and Suppliei.

SELLEY MFG., I n c . S i^VV8:
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a decision, he took the other course. Later 
it was contended that in choosing to jump 
he had hoped to strike a small stream which 
was about 100 yards away from the spot 
where he fell.

Unfortunately, he had missed and fallen 
in the garden of a small house in the town 
of Maron, just north of Nancy. By the time 
his comrades had arrived there, Lufbery's 
burned body had been taken by the peasant 
folk of the town to their town hall and cov- 
ered with simple offerings of flowers from 
neighboring gardens. The plane had been 
burned to ashes. It was found that the

pilot’s only wound was a bullet through the 
hand, and it was conjectured that this same 
bullet had richochctcd off the control-stick 
and into the gasoline tank, causing it to 
explode.

On the following day, May 20, Raoul 
Lufbery was buried with full military honors 
in the “Airman’s Cemetery” on a hill be
hind the American lines, which already held 
the remains of six Escadrille who had sacri
ficed their lives in the struggle for supremacy 
of the air.

America’s then Ace of Aces had come to 
the end of the road.

A viation A dvisory Board
(Continued from page 22) 

course, which is triangular in shape and 
31.07 miles long. This course has to be 
covered seven times, a total of 217.49 miles, 
and the speed is so terrific that oftimes the 
spectators do not hear the roar of the en
gines until the planes arc out of sight.

The following is a short history of the 
races from the first.

In 1913 M. Prevost, piloting a Deper- 
dussin (100 h.p. Gnome engine) won the 
race for France over a course of 150 miles 
at Monaco, France, with a speed of 45.75 
miles per hour.

The next year Great Britain took the 
prize at Monaco with a speed of 86.8 miles 
per hour over the same distance. The 
Sopwith (100 h.p. Monosoupape engine) 
was piloted by C. Howard Pixton.

For four years after there were no con
tests because of the World War.

Then when the contest was resumed, 
Italy represented by Luigi Bologna took the 
trophy at Venice, Italy in 1920 with a 
speed of 107 miles per hour established 
in a Savoia S. 19 (550 h.p. Ansaldo) over 
a distance of 202 nautical miles.

The next year G. Lc Briganti flying a 
Macchi VII (flying boat), powered with 
a 200 h.p. Isotta Fraschini engine, won the 
prize again for Italy over a 200 nautical 
miles course at Venice by establishing the 
record of 111 miles per hour.

In 1922 Great Britain asserted her right 
to the trophy at Naples, Italy. Captain 
H. C. Biard, piloting a Supermarine Sea- 
Lion (flying boat) equipped with a 450 
h.p. Napier Lion engine, created the record 
of 145.7 miles per hour over a 200.2 nau
tical miles course.

In 1923 the United States won the prize 
for the first time at Cowes, Isle of Wight, 
over a distance of 186 nautical miles. It 
was Lt. D. Rittenhouse who accomplished 
the great feat of flying 177.38 miles per 
hour in a Curtiss N/*uy Racer C. R. 3 (465 
h.p. Curtiss D.12 engine).

There was no contest in 1924.
In 1925 the United States again won the 

trophy at Baltimore, Md., over a distance 
of 188.86 nautical miles. The pilot was 
Lt. J. Doolittle in a Curtiss Army Racer 
R.3.C.2. (Curtiss V.1400 engine) and flic 
speed record was raised to 232.57 miles per 
hour.

The next year Italy took the lead at 
Newport Roads, U.S.A., with a speed of 
246.496 miles per hour. This was attained 
by Major M. de Bernardi in a Macchi M.39 
monoplane (Fiat 800 h.p. engine) over a 
distance of 188.86 nautical miles.

Great Britain in 1927 was winner with

a speed of 281.656 miles per hour over a 
course of 188.86 nautical miles at Lido, 
Venice. The record-maker was Flight- 
Lieutenant S. N. Webster, R.A.F., in a 
Supermarine'M&pier S .5 (Napier Lion VIIC 
900 h.p. engine).

Then, since the winner of the preceding 
year’s race has the choice of determining 
the place where the next race is to be held, 
Great Britain chose to hold the contest at 
Ryde, Isle of Wight, in 1929. Again 
Britain won over the course of 188.86 
nautical miles, when Flying-Officer H. R. D. 
Waghorn, A.F.C., R.A.F., attained a speed 
of 328.63 miles per hour in his Supermarine 
S.6, equipped with a Rolls Royce "R’’ 
1900 h.p. engine.

The next race was held this year in Sep
tember at Calshot, Southampton, England. 
Flight-Lieutenant J. N. Boothman won per
manent possession of the trophy for Great 
Britain by attaining an average speed of 
340.08 miles an hour flying on a 31.7 miles 
triangular course seven times. His first two 
laps, made at an average speed of 342.9 
miles an hour, created a new record for 
62.1 miles (100 kilometers).

D esign ing  C ourse

(Continued from page 39) 
plete by any means, but sufficient to show 
the general idea.

We start witth the fuselage. It moves 
slowly along the chain. The landing gear, 
made up in a separate department, is at
tached. Then the tail surfaces, the controls, 
etc. The motor is installed. Last of all, be
cause they take up so much space when 
attached, come the wings.

This is purely imaginary. For some par
ticular plant it might be impractical, and 
another order might be adopted. The idea 
remains the same, however; smooth, efficient 
work, done at a set pace by men who have 
one job, and one only, apiece.

The engineers work doesn’t stop when 
he has a ship that is easy to build and has 
the production planned nicely. The next 
problem is twofold; to keep things moving, 
and to bring about constant improvements 
in method and product.

As to smoothness of plant operation. Take 
another look at Figure 2. Suppose a man 
in the landing gear department were to get 
off his pace. As a result, we get fifteen land
ing gears for twenty ships. Five ships must

struggle along without landing gears.
That won’t work. Landing gears are 

highly valuable things to an airplane. So 
we must slow down production from 
twenty ships to fifteen a day—and lose out 
on five orders per day and hence something 
like one to three thousand dollars profit, 
depending, of course, on the size of ships we 
are building.

Perhaps we can let the five ships go by 
without landing gears and hope to catch up 
tomorrow. This plan is not so good. It 
tangles things up. The landing gears arc, by 
production plan, to go on at a certain time. 
To put them on later means men getting in 
the way of, say, the wing attachment work
men; and this brings in the wasted time and 
money that production methods seek to 
eliminate.

Faulty production in one department 
then, may gum up the whole works. How
ever, the matter may be overcome by having 
the whole production plan flexible enough 
to permit slight changes from day to day. 
An extra man might be shifted from some 
similar work to help those in the landing 
gear department; or the plant could—and 
should—be run with a slight surplus of parts 
always waiting at the assembly line. This 
slight surplus would be enough to smooth 
out any irregularities in the separate de
partments and keep things moving. Carried 
to extremes, however, it means a lot of ex
pensive material—and therefore money— 
tied up doing nothing but using floor space.

There is a personal angle, too, for the 
engineer to study. Men’s work changes pace. 
We all know that. We work well today and 
not so well tomorrow. A man may weld a 
landing gear strut in two minutes today and 
six minutes tomorrow. Who is to say how 
long it will take him? How arc we to plan 
production unless we know?

We can’t; so we make a time schedule of 
every operation. This may seem, perhaps, 
like a lot of wasted time and energy over 
nothing; but it has been proven time and 
again and still again that a complete—but 
not too rigid—time schedule of operations is 
a sure method of getting smooth production 
without halts or piling-up.

Timing each man as he reaches for a piece 
of steel tubing, places it in a jig, reaches for 
another, and welds the two of them together 
is denounced by some as a diabolic method 
of making machines out of flcsh-and-blood 
human beings. It isn’t, if handled correctly.

The making of a time schedule by a per
son lacking in tact and common sense may 
start hard feeling among the workmen 
against the engineering department. On the 
other hand, if it is handled with tact, it will 
lead to a close cooperation between men 
and engineers that will be one of the most 
valuable assets of the plant.

Now about cooperation. Suppose we have 
a plant wherein a straight-laced engineer in
sists upon men doing their jobs in his way 
in a certain length of time specified by him. 
There will be, as mentioned before, hard 
feelings. Each man is entitled to an oppor
tunity to do his best. He has a right to 
do his job in his own way, as long as he does 
good work. If his method is inefficient, a 
common sense talk, man to man, between 
workman and engineer, will clear things up. 
Vice versa, if a workman develops a new 
method of doing a job, whereby time and 
money is saved, he should be given full 
credit, both financially and morally.
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SKI-HI ANNOUNCES
a new line of profile fusilage scale models which 
reduce model building to a simple job. All tru e - 
to-scalc and excellent, speedy Hiers. All wood 
p a rts  ready-stam ped, w ire pa rts  formed. K it 
also contains celluloid wheels, simplified propel
ler, propeller block, and full-size b lueprint with 
instructions. Your choice of the following planes 
a t $1.00 each, 3 for $2.50. Buhl “ B U L L -P U P ", 
C urtiss-W righ t “ JU N IO R ” , Lockheed “ V EG A ", 
H eath  “ BABY B U L L E T ” , Gee Bee “ SPO R T S- 

HERE AT LAST! T E R ” , Bellanca “ P A T H F IN D E R .”  C l  Λ Λ
The first successful fly ing-scale model A U TO - ^x-v·'’ τ η τ > ί  ί?η8ρ Ιί τ ( Γ ^ η\  ^·!ι—
GIRO produced. Very com plete k it, contains A N \ 1H R E E  K ITS postpaid $2 .50p . p -  
all ribs, w ing-tips, body form ers ready stam ped, 
w ire p a rts  formed, celluloid wheels, m arked 
prop block, plenty  of wood and o ther m ateria ls, 
and instruc tions. K it also contains full-size 
blueprin t. R otor-span 22 inches. Ď O  ΚΠ
Com plete K it—po stp a id .............  «JZr.D U

B lueprin t only — $1.00 p. p.
R em it B y M oney O rder O nly!

2c S tam p  B rings P rice  L ist—15c e x t r a -  
C anadian O rders

SKI-HI MODEL AIRCRAFTERS, 333 Central Ave., Lawrence, L. I., N. Y.

SPECIALS FOR THE HOLIDAY SEASON
THE FINEST MATERIALS OBTAINABLE AT THE LOWEST POSSIBLE PRICES 

BEST QUALITY PARA RUBBER '/a" FLAT—Time BANANA OIL—2 oz. 15c; 1 oz. 10c; Wins Dope,
feet for lc or 50c a .skein postpaid. (Not less than 2 oz. 15c; 1 oz. 10c.
11“ja p a n  ESEd IMPERIAL1"OR HAKONE T ISSU E - ,  SPECJAL-THEMOST POPULAR SIZE BALSA-
Cliolco of cither in extra largo sheets (21" x 3Ί") 4c 1/10 x 1/10 x ->6 a usual lc  table at three for -c.
a sheet or 22c for 6 sheets. Not less than 15c worth sold.

FAMOUS No. 22 A.M.L.A. FUSELAGE KIT—I>ost- OTHER BALSA VALUES: 
paid. 75c. l/3 ‘>x2x:ifi" Go ner sheet

THREE-IN-ONE BABY R. 0. G. KIT-W lth can- Y . . . . . . Y . Y . . . . . . . . . . . . .7c per sheet
11 WORLD’ ’RECORD' ENDURANCE KIT NO. 21— Bo*?«®!../...................................... . .8c per sheet
po-tpald $1 25 1/Sxl/SxJG .■■.■■·■··■.·■·.·.■· 1 c each. 0 for oc

CHRISTMAS SPECIAL OF ALL THREE OF THE 1/8x1/4x30" .....................................2c each, S'for 5c
ABOVE KITS—Λ*$2.50 value for only $2.00 postpaid. l/4xl/4x3G" .................................... 2c oath, 3 for 5c
Λ whole season of model building is in store for the Not less than 50c worth of halsa sold; 10c packing 
lucky boy who gets ono of those combinations for t bo selit for all balsa umler ?1.00.
his Christmas.

SMASCO GLU—the best model airplane rement on COMBINATION: I SKEIN (210 ft.) %" flat para 
the market. Colorless lit order to make your models rubber, 2 uz. of SMASCO GLU. G sheets of Japanese
look good, and strong. In order to mako them fly Tissue. G thrust bearings, 1 pair 2" celluloid wheels,
good; a 2 oz. bottle for 20c; 1 oz. 10c. a $1.25 value, postpaid for $1.00.

Get your order in early and avoid tho rush. Twelve hour shipping service through tho whole holiday 
season as usual. New illustrated price list. Send ?c lu stamps.

SOUTHERN MODEL AIRPLANE SUPPLY CO., P. 0. Box 149, Atlanta. Ga.

Protect Youth and Strength— H elp Fight Tuberculosis
BUY CHRISTMAS SEALS

Tiie National, State, and Local Tuberculosis Associations of The United States

ASSEMBLED
READY TO FLY AND GUARANTEED TO FLY

Silver-Flash Racing Seaplane 
SILVER FLASH RACING SEAPLANE—wing span 

25 In., distance tip to 1000 ft.. high speed, powerful 
rubber motor, adjustable controls for STRAIGHT 
FLIGHT, CIRCLES, or STEE1’ CLIMB. Λ wonderful 
flyer, strongly built with shock absorbing features, post- 
ptid lu U.S. $3.50. Other ready to fly models: SILVER 
FLASH CABIN FLANK 21%" span $?.25; SILVER 
FLASH LOW-WING SPORTSTER $2.95. Special 
XMAS offer, all three planes ready to fly, postpaid m 
I’.S. $8.00. Photos and price l.st 5c. Money order 
preferred.

SILVER FLASH MODELS
Box 88 Portland, Penn.

U. S. ARMY HAWK OR AUTOGIRO

24" inch F ly ing  
Scale Model 

A utogiro

I ft. C urtiss  A rm y 
H aw k

Complete Kit co n ta in in g _________________________
a.l parts tor flying model. Complete K it contain-

Pr !ce.................... 99c. ing all p a r ts  for flying
Model

P rice .............99c.
250 ft. H" Flat Rubber—99c.
Send Cash or Money Order

HUTULA SALES
3770 Roston Blvd. Detroit, Mich.

TH E  
HOOSIER 
WH
C O M P R E S S E D

A IR

M OTOR

C h a m p len - 
R A D IA L  s h ip  M otor- 

All Assembled. 
ONLY .. .$3.70
-■"‘•lied Parts 

Instruc-
...$1.95

ONLY %■ OZ. D χ  
• D IAM ETER  anl| |yj0_

76-IN. BORE 
76-IN. S TR O K E

tor Comb. 
SPECIAL $9.93

S TR O N G  A N D
■powerful

60" Wingspread 
C h a m p i o n- 
sliip Air Mod
el Kit.
SPECIALS4.95

Holds All Records. 
Also Uses Co.. Gas. 
THO USA N DS SOLD 
For 4 to 8 ft. Mod
els. RUSH YOUR 
ORDER.

BIGGEST ILLUST. CAT. 
Savo money!. We Pay Post
age. No Extra Feos or 
Charges! Best Quality—2 
Hour Service. ONLY lOc. 
(No froo copies).

Peru Model Shop

HERE ARE SOME REAL BARGAINS!
Model Builders Complete Material Kit—Less than 

wholesale cost! Contains over 100 pieces! Includes over 
50 balsa veneer» and spars IS" lung In 15 popular 
sizes, 30 ft. 3 sizes quality rubber, 5 pairs different 
sizes balsa wheels, latest dural and steel thrust bear
ings. nsst'cL washers, 14" bamlxio. 4 prop, blanks, true 
pitch balsa propeller. Hoosier Model Glue, special paper 
cement, 3 kinds model tissue. 5 sizes music wire, 18" 
plcco 1/1G" din. aluminum tube for entering edges, clc. 
model blueprint, and many other quality Items. More 
than enough parts for 5 models! Regularly lists over 
$2.50. Think of It! Special price for complete kit. till 
February 1st—ONLY 99c postpaid: 2 kits, (different 
plans)—$1.89 postpaid. 3 kit- $2.79. ORDERS OUT
SIDE OF U.S.—add 10c each kit to price.

Rubber and Lubricant Combination—Rest Lubri
cant and llvest. rubber made. Used by champions and 
contest winners everywhere! Uln-ral supply of lubricant 
and full skein—over 201) ft.—of peppiest rubber. Post
paid prices till February 1st only. ]/?2" sq. 49c; 1/20" 
sq. 59c; 3/32" or ! i"  flat C9e: yifl" lint 99c.

At Last! Accurate Model Scales—Weighs to 1/lOOG oz. 
Used by all champions! Build models ecientillcally 
with this special scale. Easy to use. Accommodates 
any model or part. No moro guesswork! You can't 
afford to bo without tills exact scale at sucti a low 
price—ONLY $3.50. postpaid.

P lans, P ho tog raphs, 
an d  In s truc tions  for 
Building and  F ly ing

C lassy P lanes
The finest plans you 
ever laid eyes on 
and actual photos of 
finished and partly 
finished ships. All 
famous ships—every 
one a flyer. Com- 
p l e t e  instructions. 
Over 350 pages. 15G 
pictures, plans and 
diagrams. Fine Cloth 
Binding.
F ree  M em bership
Mr. Ott will curoit 
every purchaser of 
bis book as a mem
ber of the Junior 
Sky League of Amer
ica. with headquar
ters at Sky Harbor, 
Chicago.

HFY ! FELLOWS !
G et th is  New Book on

MODEL
PLANES

Whether a beginner or an 
experienced model builder 
you will want "Model Air
planes—Building and Fly
ing." by Joe Ott. America’s 
foremost model builder and 
designer of ships that actu
ally fly.

Ill this new book lie tells 
you all. He gives you 25 
brand new detailed plans of 
snappy model ships, with 
photographs nnd full direc
tions for building nnd fly
ing them. Also complete 
instructions for building 
every type of modet plane, 
with every type of material. 
Ott has built nnd flown every 
ship In Ills book. Follow 
bis instructions and your 
ships will fly, too.

Be tiie first in your town 
to build and fly these new 
Ott ships. Oh Boy! What 
a thrill. Book sent postpaid 
for $2.50. Order today and 
mall remittance to address 

below.
GOODHEART-WILLCOX CO., I n c .

D ept. 49, 2009 M ichigan A venue, Chicago

SS8 S/S! DORNIER DO-X
German All-Metal Flying Boat!

Complete 109OÍ TRUE SCALE, accurately de
tailed drawings and instrhetious; for 30',i"  
span, 30" length and 7!4" height.

Now 50c — Was $1.00
Literature 5c— Catalogue 15c 

MODEL AIRCRAFT Whitewater. Wls.

New Scale Models, 
Motors

The finest selection of high grade flying models 
from the smallest to the laigost. Made In this 
country. 1 In. to 6 In. models Model gasoline, 
steam, and 4-6-8-cylInder air motors for models. 

Supplies, etc. New catalogue.
10c MINIATURE AIRCRAFT CORP.

83 Low Terrace New Brighton, N. Y.

Build a Model of the 
Thompson Trophy Winner
S p e c i a l  small-scale 

plan, drawn by designers 
of "City of Springfield." 
champion plane at Cleve
land Air Races. Plans 
are clear, easy to road 
and easy to follow. A 
model of unusual Inter
est, showing radical new features of nitplane design. 
Complete plan $1.50. Photos of “ ( ity of Springfield" 
plane are great helii In planning model. 8" x 10" suit
able for framing. Choice of front. -;4 front or ví rear 
view, black and white. 50c each: hand colored. 75c 
each. Send money order for your plans and photos, 
today. Write also for Information on model-building 
supplies.
Granville Bros. Aircraft, Inc. 

Dept. M i 2, Springfield, Mass.

FLYING SCALE MODELS

(P hot·.) of Rejl Gar Bee Sportster)
2 ft. Gee Bee Sport " IV —postpaid.................  $2.00

—2 ft. Models—
Post and Catty's "Winnie Mae’' —postpaid... 3.00
Thompson Trophy Winner- postpaid................. 3.50

These models include blueprints, wood cut to size, 
celluloid cowlings, pants, dope, and cement.

Write for our free price list!
LOCKHART MODEL AIRPLANE CO.

5533 So. Lincoln St.
Chicago, Ills.



Get the New
ID E A L
3 - in - 1

C om bination  K its!

The ID E A L  Waco Taper Wino Biplane 
15 in. Wing Span

Included in Combination Kit No. 2 The ID E A L  Lockheed Vega 
15 in. Wing Span 

Included in Combination Kit No. 2

Build Three 
Popular Models 

for the Cost of One!
The ID E A L  Fokker D-7 

15 in. Wing Span
Included in Combination Kit No. 2

“n p IIE  best idea ever invented for Model Builders” 
A say hundreds of enthusiastic boys. These new 

IDEAL 3-in-l Combination Kits give the biggest value 
ever offered for the money. Three popular, well-known 
Models in each Kit. Full fuselage Models, too, perfect 
in every detail and 15 inch wing span. If put up sepa
rately they would cost at least a dollar each. You save 
the cost of extra Kits—and you can have three times 
as much fun building and flying all three Models at 
once!

All Materials 
and Plans 

for 3 Models 
Complete for

You get a complete Combination Kit containing everything needed 
to build the three Models: Balsa, Bamboo, Jap Tissue, Stamped Ribs, 
Finest Fresh Rubber, Finished Wire Parts, two types of Propellers for 
each Model, Giant Tube Cement, Dope, etc., etc., also Full Size Work
ing Drawings and Instructions for each Model. You can build them 
easily and they’re fine-looking, sturdy Models that will fly wonderfully. 
Everything is furnished — you can start to work the minute you get 
your Kit. Select the Kit you want and send your order now.

The ID E A L  Boeing Biplane 
15 in. Wincj Span

Included in Combination Kit Nc. I

Kit No. 1 Kit No. 2
Contains Contains

The ID E A L  T ravela ir M ystery  P lane 
15 in. W ing Span

The ID E A L  Lockheed Vega 
15 in. W ing Span

The ID E A L Boeing Biplane 
15 in. W ing Span

The ID E A L  Fokker D-7 
15 in. W ing Span

The ID E A L  A rm y Falcon Biplane 
15 in. W ing Span

The ID E A L  W aco T aper W ing Biplane 
15 in. W ing Span

Be the first to get one of these Combination Kits. 
Send your order at once, and be sure to mention 
which Kit you want: No. 1 or No. 2. We guaran
tee everything as represented and to be satis

factory. The ID E A L  Travelair Mystery Plano 
15 in. Wing Span

Included in Combination Kit No. I

The ID E A L  Army Falcon Biplane 
15 in. Wing Span

Included in Combination Kit No. I

IDEAL AEROPLANE & SUPPLY GO., I n c .

You Can Depend Upon IDEAL for a Square Deal !

20 - 24 West 19th Street, New York City
Send Canadian M ail O rder to Canadian Model A ircraft, 47 H aw arden Avenue, M ontreal.

(C anadian Prices a re  40 per cent. H igher to Cover Custom s Duty)



W h eth er  you are giving or receiving . . . . . . .

S cientific M odel A irplane K its
insure a M erry Christmas for all

WORLD'S LOWEST PRICES! 3 HOUR SUPPLY SERVICE!
S c i e n t i f i c  B a l s a Scientific Balsa Wood is the lightest and hest Balsa 

grown and is im ported from South America. Model 
aeroplane experts at every corner of the globe have used our Balsa for both their flying and 

scale models. Scientific Balsa Wood is Kiln D ried—stra igh t-g rained  stock, especially prepared 
and cut to convenient usable sizes.

3 6 " S T R I P S 3 /1 6  j 3 / 1 6 . . . . . .  .0 2 6 f o r .10
1 /1 6  X 1 /1 6 . ............i n 6 f o r .05 3 /1 6 1 / 4 . . . . . .  .02 6 f o r .10
1 /1 6  X 3 / 3 2 . . ............01 6 f o r .05 3 /1 6  > 5 / 1 6 . . . . . .  .02 6 f o r .10
1 /1 6  X 1 / 8 . . . ............01 6 f o r .05 3 /1 6  > 3 / 8 .......... . .  .03 6 f o r .10
1 /1 6  X 3 / 1 6 . . . . .  .01 6 f o r .05 3 /1 6  > 7 / 1 6 . . . . .  .03 A S f o r .20
1 /1 6  X 1 / 4 . . . ............01 6 f o r .05 3 /1 6  X  1 / 2 .......... . .  .04 8 f o r .20
1 /1 6  X 3 / 8 . . . ............02 6 f o r .10 3 /1 6  > 3 / 4 . . . . . .  .05 4 f o r .15
1 /1 6  X 1 / 2 . . . ............02'A 7 f o r .15 3 /1 6  X 1 ........... . .  .06 6 f o r .25
1 /1 6  X 3 / 4 . . . ............03 8 l o r .20 1 /4  X 1 / 4 ............ . .  .03 6 f o r .10
1 /1 6  X 1 . . . . .  .04 8 f o r .25 1 /4  X 5 / 1 6 . . . . . .  .03 8 f o r .20
3 /3 2  X 3 / 3 2 . . ............ 02 6 f o r .05 1 /4  X 3 / 8 ............. . .  .04 8 f o r .30
3 /3 2  X 1 / 8 . . . ............02 6 f o r .05 1 /4  X 1 / 2 ............ . .  .04 8 f o r .30
3 /3 2  X 1 / 4 . . . ............ 03 6 f o r .10 1 /4  X 3 / 4 ............ . .  .0 4 Ά 5 f o r .20
3 /3 2  X 1 . . . . ............05 S f o r .20 1 /4  X 1 ............... . .  .07 6 f o r .33
1 /8  X 1 / 8 . . . . . .  .01 6 f o r .05 5 /1 6  s 5 / 1 6 . . . . .  .0 3 'A 8 f o r .25
1 /8  X 5 / 3 2 . . . ............01 6 f o r .05 3 /8  X 3 / 8 .......... . .  .05 6 f o r .25
1 /8  X 3 / 1 6 . . . . . .  .OVA 11 f o r .15 3 /8  X 7 / 1 6 . . . . . .  .05 6 f o r .25
1 /8  X 1 / 4 . . . . ............02 6 f o r .1 0 3 /8  X 1 / 2 . . r . . . .  .06 6 f o r .33
1 /8  X 5 / 1 6 . . . ............02 6 f o r .1 0 3 /8  X 3 / 4 ............ . .  .06Ά 5 f o r .30
1/8 X 3 / 8 . . . ............02 6 f o r .10 3 /8  X 1........... . .  .10 3 f o r .25
1 /8  X 1 / 2 . . . . ............03 6 f o r .12 7 /1 6  j 7 / 1 6 . . . . .  .ov a 5 f o r .30
1 /8  X 3 / 4 . . . ............ 0  3'A 6 f o r .12 1 /2  X 1 / 2 ............ . .  .07 3 f o r .20
1 /8  X 1 ............05 8 f o r .30 1 /2  X 5 / 8 ............ . .10 3 f o r .25
5 /3 2  X 5 /3 2 ............02 6 f o r .10 1 /2  X 3 / 8 .......... . .  .10 3 f o r .25

1/2 X 3 /4 ... . . . .  .10 3 for .25
1 / 2 x 1 ......... . . .  .19 2 for .35
1 X 1 ...................... . . .  .18 2 for .30
5/8 X 3 /8 ... . . . .  .05 6 for .25

S H E E T  BALSA 
36" L engths

1/32 X 2" ............................
1/32 X 3" ............................1/20 X 2" ....................
1/16 X 2"

........................ 03

........................ 10
........................ 06
........................ 06

1/16 X 3" ....................................10
1/8 X 2"
1/8 X 3" . 
3. 16 X 2" 
3/16 X 3" 
1/4 X 2" .

.07 
.12 
.09 
.15 
.11

1 /4 x 3 "  ......................................19
3 / 8 x 2 "  ..................................... 16
3 /8 x 3 "  ..................................... 30
3/32 X 2"..................................... 07
3/32 X 3" ....................................12

PROPELLER
BLOCKSy» X y2 X s ........ oi <4

y% X -34 X 6 .............. oi y2
V» X H  x  7‘A ............ 02
54 X y4 X 7 Zi............ 02
Ά  x ’/« X 6 ...............02
Vi X 34 X 5 .............. Oila
J4 X 34 X 6 . 3  for .05
’/ ,  X 1 x 7 ......... .02
34 X 1 X 8 . . .  .2 for .05
Vt X V/t X 10 ........... 04
54 X VA X 10.............. 04
54 X 1'á X 11 .............05
y , X VA X 11.............. 06
Vt X 1>4 X 12.............. 06
Vt X VA X 12...............07
1 X 154 X 12.............. 08
1 X 1J4 X 13...............10
54 X 154 X 1 4 .............09
54 X 134 X 16.............. 13
1 X 154 X 16 ........... 13
1 X 154 X 16 . . .  .15

PLANK BALSA
36" lengths

1 X 154 .............................25
1 X 2 ...............................29
1 x 3  ......................  35
1 X 6 .............................. 65
β X 3 ................................ 65
2 x 6  ................................ 95
3 x 3  ............................. 1.25
3 x 6  ............................. 2.20
2 X 6 v 40  95

W OOD V E N E E R  
P A P E R

F or scale models.
Each .................................IS
2 for ............................ 25

JA P A N E S E  S U P E R  
F IN E  T ISSU E

E xtra  Super Fine Tissue. 
U sed by expert model build
ers all over the  country.
Sheet 18 X 24 .....................08
Super Fine red colored 

tissue, per large sh ee t.. .07

Y O SH IN O  S IL K  T ISSU E
A new tissue.

Sheet 18 x 24 ....................... 07

JA P A N E S E  T ISSU E
F or the  com m ercial ship. 

Sheet 20A  x  24 ...................... 05

SCA LE M OD EL T ISSU E
For models th a t are  to be 

covered w ith colored dopes. 
Sheet 21 x 25 ............. 2 for .05

P E R U  R U B B E R  
L U B R IC A N T

Used chiefly for breaking
records and w inning prizes.
2 oz. can ................................. 30

R EIN F O R C E D  H EA V Y  
D U TY  W IN D E R S

F or tw in pushers and other 
outdoor ships.
E ach .......................................... 35

L igh t w inders for indoor
ships.
E ach ............................................25

CLEAR D O PE
This is genuine model aero 

plane experts dope thinned 
down to meet the require
m ents of model aeroplane 
users.
L arge  2 oz. can .....................14
Per p t .......................................1.00

COLORED D O PE
Real pigm ented a irc raft 

dope. Do not confuse this 
with dopes of inferior quality. 
Colors: In ternational O range, 
G alatea Orange, Fokker Red, 
Spartan  Green, Silver, Loen- 
ing Yellow, C urtiss Blue, 
Black, W hite, Olive D rab, 
M ahogany, Buff, N avy Grey.
2 oz. can ..................................14
Per p t ..........................  1.00

A CETO N E
To th in  out your heavier 

liquids.
Large 2 oz. can .....................12
Per p t.....................  90

REED
1/32" diam., 1/16" diam., 

3/32" diam., 1/8" diam., 6 ft. 
.05.

DO W ELS
1/8" diam., 18" long, 6 for .05 
3/16" diam,, 36" long, 3 for .05 
1/4" diam., 36" long, 2 for .05

A M B R O I D B A N A N A O I L W A S H E R S
G e n u in e  A m b ro id  m a n u - L a r g e  2 o z . c a n  .12 p e r  p t .  .90 Vt j a r  l ig h t  in d o o r  m o d e ls ,

f a c t u r e d  b y  th e  w o r ld ’s C E L L U L O I D  W H E E L S p e r  d o z e n  ................ . .01 ’A c
l a r g e s t  m a k e r s  o f a m b r o id . L i g h te s t  a m i s t r o n g e s t p e r  g r o s s  ..................
U s e d  e x c lu s iv e ly  b y  th e  b e s t w h e e ls  fo r  m o d e l a e ro p la n e s . Ά  j a r  o u td o o r  m o d e ls
m o d e l b u i ld e r s . J4  d ia m . p r .  . . ............... 07 p e r  d o z e n  ................ . .O P/.c
L a r g e  2 o z . c a n  ........................ 18 1 d ia m . p r .  . . ............... ns p e r  g r o s s  ............... . .15c
P e r  p t .  ........................................1.25 V /t d ia m . p r .  . . ............... 12 S H E E T  A L U M I N U M
C O L O R L E S S  C E M E N T V /t d ia m . p r .  . . ............... 18 12" w id e  .005 p e r  f t. ...........13

A t  l a s t  c o lo r le s s  c e m e n t 3 d ia m . p r . . . .010 p e r  ft. ...........20
t h a t  is  a l l  i t  s h o u ld  b e . U s e d A L U M I N U M T U B I N G B A M B O O
b y  e x p e r t s . Ά  o u t s id e  d ia m . p e r  f t . . . .  .07 S tra ig b t-g ra ln e il no-knot bamboo
L a r g e  2 o z . c a n  ......................18 5/16 o u ts id e  d ia m . p e r  f t .  .11 1/16 X A  X 15 l o n g . . . ...........01
P e r  p t ..............................................1.25 Yi o u t s id e  d ia m . p e r  f t ...........13 P e r  d o z e n  ........................ ...........09

See inside page of this booh for  
A dvertisem ent 
featuring new

SCIENTIFIC MODEL 
AIRPLANE KITS

THRUST BEARINGS
V ery light.

L arge  size .035 hole e a c h .........02—per doz...........20
Small size .025 hole e a c h ....... 02—per doz............20

SCIENTIFIC “EXPERT” RUBBER
Scientifically prepared  by the  w orld’s la rgest 

m anufactu rer of model aeroplane rubber.
F ive sizes.
.045 sq......................... 3 ft. for .01 225 ft. skein .70
1/16 fiat ..................2 ft. for .01 225 ft. skein 1.00
3/32 flat ..................3 ft. for .01 225 ft. skeins .70
1.8 fiat ....................3 ft. for .01 225 ft. skeins .70
3.16 fiat ................. 2 ft. for .01 225 ft. skeins 1.00

DUMMY RADIAL ENGINES
9 cylinder dum m y whirlw ind motors made of

celluloid 3" in diam. and very light e ac h ...........35
Streamline Pants takes any wheel from 1" to 1 %" 

diam. In perfect proportion with our N.A.C.A. cowl* 
ings. Price pr. S .20.
N.A.C.A. Cowlings (black celluloid), each............... 2So

MUSIC WIRE
Strong , light, used by every model builder. 
S izes: .014, .020, .028. .034; 15 ft. for .05.

PLANS
Wc carry a full line of plans for model aeroplanes.

10c each: 3 for 25c.
Fokker Amphibian. Dekl iced Vega. S.K. 5 ltritish 

Pursuit Plane. Stinson City of Chicago, Korket Plane, 
Capt. Hawks Mystery Ship No, lit. Fokker Triplane. 
Nleuport Baity Scout. S.P.A.P. Chaseiur. Albatross Dill, 
Camel English. .Many more are to be added to (his list.

Wo also have the complete line of A.M.L.A. Seale 
Model plans. Each drawing is approximately :M"x44".
Vought Corsair .............20 Spirit of St. lands .. .20
Fokker F-10 ...................20 Waco Taper Wing............ 20
Lockheed Vega ...............20 Lockheed Sirius ..............20
Stinson Lycoming .........20

Add Sc when ordering separately.
Featherweight Compressed Air Motors

Finished tank 3"x3"x20" with 3 cylinder motor 
mounted. Tested ready for use. $7.25 complete.

Tanka for all model airplanes. 3x3x20" price, $4.00: 
3x3x24". $-1.50: 3x3x30". $5.00.

America’s lowest price for a knockdown motor kit, all
pans are ready to be assembled. They are drilled,
formed and shaped to correct size. 1 set completo $.98.

Important! Instructions How to Order
Orders win absolutely not be tilled unless you comply

with Instructions below.
1— Orders under $.25 will not be accepted.
2— Add $.15 for packing and postage on orders up to 

$1.50.
On orders of $1.51 and over add 10 per cent for pack

ing and postage charges.
3— Add 10c extra to above chargor on balsa blank 

orders less than $1.50 .vest of the Mississippi.
Canadian Cltarocs.

Add 25c for packing and postage on orders tip to 
$1.50. On orders of $1.50 and over add 15 per cent 
packing and postago.

4— Postage stamps. Canadian or Foreign Coin net ac
cepted as payment.

5— Remit by check, postal or express money order. 
Make payment to Scientific Model Airplane Co., 
277 Halsey Street. Newark. N. J.

G—Each and every article purchased from us is guar
anteed to be of the highest, standard.

7—All orders will be shipped 3 hours after receiving 
them.

S—Orders amounting to $4.00 and over are sent, post
paid and insured.

Send 2c stamp for latest summer catalog containing 
world's lowest model aeroplane prices.

9—Add lfle more to orders West of Mississippi.

Scientific Model Airplane Co. 277 Halsey St. ( dn!7 ) Newark, N. J
Dealers and Clubs: Write for Special Price List


