FREE!!—Flying Course, a Complete Ground Course, a 200-mile Flight (See Inside)

IN THIS ISSUE:
Two Sets of Flying Model Plans

Two More Pictures to Unscramble

More on Airplane Engines and
Radio
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16 DIFFERENT MODELS

MIDGET FOKKER D-7

National Midget. Fleet of Flying Scale Models

ORDER ONE TODAY, ONLY $1.10 »

THOUSAND'’S OF

MIDGET LOCKHEED VEGA
(Round the World Plane)

NATIONAL offers you this great
selection of Midget (12”) models. All
are easy to build and good Flyers.
They can be flown numerous times
without cracking up. Note the attrac-
tive covering and insignia of each
plane, as supplied with each kit. No
coloring necessary. It is already done
for you.

For the boy who dees not care to
build his own model, we can furnish
any model ready built — Guaranteed
to Fly.

Other Mipger MODELS, not pictured here, are:
Curtiss Hawk Curtiss Falcon Curtiss Robin
Heath Parasol Lockheed Sirius Boeing P-12

—

MIDGET BELLANCA
(Liberty)

YOUR SATISFACTION GUARANTEED!

SATISFIED CUSTOMERS!

MIDGET BRITISH S. E. 5

ANY MIDGET CONSTRUCTION SET

Only $1.10 Post Paid

BLUEPRINT OF MIDGET MODELS
l 25¢c Each

ANY MODEL READY TO FLY
$4.40 Postpaid

Each Midget construction set contains all necessary Balsa Wood, Cement, Wireparts, Drawings,
‘etc. Also National’s Colored genuine Jap Tissue and imsignia in correct colors for each model.

NATIONAL SPEC!ALTIES

camouﬂﬂeﬂvﬁeguine Japanese Tissue to Cover Your

artime Models of Any Design
Par sheetfuaiiies T - s
Checkered Tissue, ¥yellow, orange,
or Dblack on white, also black on red.
Per sheeb i\, ...odevaii,oecmeat 10e
Army Air Corps Insignias—Seven different in-
signias, right and left, on gummed paper...
No, (. Orders accepted.
Catalogue 1), 86 pages,

tional’s actlvities sent anywhere for 2e.

c
red, green, blue

loc

0 listing all NATIONAL
MODELS and SUPPLIES, sent upon receipt of Se.
National Model Aircraft Bulletin, deseribing Na-

NATIONAL 2 ft. Flying

Six Wartime models—Seven peace time models.

Model construction sets

AGENTS WANTED
We want one dealer or agent in every town to
handle National Model Airplane Sets and Supplies.
Because of their proven quality, a National model
dealer with sets and parts to supply Immediate
wants can make big money. Write for full details.

Name
Address

Roeing P-12 ...
Vought Corsair .
Heath Parasol .
Nieuport Scout .
Spad

Fokker, D-7

SEPARATE BLUEPRINTS

Lockheed Sirius ....$3.00
Stinson Jr. ....oees

BT - .

ANY 2 FT. MODEL, READY TO FLY...

3.50 Army Hawhk jigioisi: (]
..... 3.00 Travel Alr :..io., 3.50
...... 3.00 ATDBErOgs b, Sl L SR O
Fokker Triplane ........ 3.00
ceeene-$12.00
..................... .50

NATIONAL MODEL AIRCRAFT & SUPPLY CO.

29 North Avenue

New Rochelle, N. Y.

P PRSI

Dept. A-17




- countries

~ A course in aerial radio, likewise
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1. New Zealand
- 2. Australia

3. Philippine Islands

4, India

5. China

6. Japan
7. Russia

8. Hawaii

9. Vancouver Island
10. Alaska

MobpEL AIRPLANE NEwSs has made a

- perfect landing in every corner of the globe.

ook at-the map above. All those lines,

. with New York, the home of MopEL AIr-

"PLANE NEWS, as the starting point, repre-
sent hundreds of readers in the foreign
designated. . Why?  Because
" MopEL AmPLANE NEwS is just “‘another™

 Aviation Magazine?

Certainly not!
It is because they know that for only
- fifteen cents each month they receive a basic

~ education in aerodynamics and the aviation
 world in general.

They know, too, that by

learning in this manner they SAVE

MONEY. For instance:

A course (book) in aviation engines
would cost you at least .............. $ 5.00

would cost you about ................ 5.00

- A course in airplane designing would
cost approximately ... 5.00

A course in gliding and soaring costs
Eomrebhinee ke ol 5.00

A course in aerial navigation, also,
would cost about ...l 5.00

- 24 plans for model airplane construc-
: tion @ about 50c. each .............. 12.00

This makes a total of approximately_.$37.00
- All these authoritative courses have been
published and are now being published in
" MODEL AIRPLANE NEWS. ;
- Now—as these courses (the engine, radio
d designing are appearing in current is-
mé‘ of l\g/IODEgL AIRPI:.ANE NEws) form the

.
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MODEL AIRPLANE NEWS

ROUND THE WORLD
WITH

MASTER MOBELS
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11. Yukon Territory
12, Canada 5
13. Mexico

14. Great Britain
15. Germany

16. France

17. Switzerland
18. Italy

19, India

20. West Africa
21. Brazil

—_———

ground work for successful careers in avia-
tion, you can readily see the bargain you
drive when you buy the magazine each
month. At cost of fifteen cents a month,
you obtain everything for which you would
have to pay so much more if purchased in
book form.

Isn’t that convincing enough?

Naturally we haven’t mentioned the other
interesting features of this great magazine
of the air. The articles on famous airmen
of the Great War and of the present day;
the Aviation Advisory Board, (the mem-
bers of which only too willingly will answer
all and any questions you care to ask); club
news of the American Sky Cadets (spon-
sored by MopeEL ARPLANE NEwS); and a

MobpeL AIRPLANE NEWS,
570 Seventh Avenue,
New York, N. Y.
W54

KEY TO NUMBERS ON THE ABOVE MAP e

22. British Guiana
23. Trinidad

24, Virgin Islands

25. Porto Rico

26. Jamaica, B, W. I.
27. Cuba

28. Canal Zone

29. Turkey

30. Sweden

31. Newfoundland

hundred and one other things that mean
so much to the aviation enthusiast.

Then there are our covers; Ever see any-
thing like them? Beautifully finished paint-
ings of wartime planes in action. Look at
them—they stand out on the news stands.
Notice how we have purposely framed them.
There is not a word of type on them.
Why? So that you can cut them out and
have them framed to hang in your den.
Bet you never even thought of that!

Fill in the coupon below. Then sit back
and enjoy the fruits of having driven a good
bargain. We'll be satisfied, too, because we
want to enter your name On our ever-grow:
ing-roster of international aviation enthu-
siasts.

I am enclosing check (M.O.) for $1.50 ($2.00 in all countries outside the U. S.,
and its possessions, or Canada, Mexico and Panama) for twelve issues of MODEL

Name ..

Street or P. O. Address

City
State

|
1
|
|
|
I
: ARPLANE NEWS,
I
|
|
|
I
I
I

Start with: S rim i

iiicien.. issue, please.




and JUNIOR MECHANICS

Published by Harold Hersey ' eﬁ
Edited by Capt. H. J. Loftus-Price

CONTENTS
OCTOBER, 1931 In Our Next Issue

The Latest in “Flying Windmills” 4 s
Kellett Autogiro Embodies Many Novel Features
Snapshots from the Royal Air Force Pageant 6 A SCOOP!!!—Full-sized plans for a
Modern Science Balks the Elements 7 solid scale model of the monster German
Sperry Horizon and Directional Gyro DO-X FITTED OUT FOR MILITARY
o PURPOSES with 15 machine-guns, one-
Monster “*Scrambled Picture™ Contest 3 pounder guns, torpedoes and bombs!!
Win a Free Flying Course!
Winning My Wings By Ken Sinclair 10 g

“Solo-ing’’ with Our Designing Expert
.How to Build a Super-Light Wing
By Major H. W. Landis 11 _Also full-size plans for a flying model
Truss Bracing System Adds Strength and Rigidity of the Bellanca Airbus.

Guynemer of France By L. Elsen 13
An Invalid Who Wrought Havoc in the Air St
von Richthofen’s Fokker Triplane 14
A Three-View Layout Another wartime airplane cover.

How to Build the Heath “Baby Bullet”
By Thomas Rettig 15

A Flying Replica of this Famous Airplane et
The Wartime Sopwith “Camel” 18
Three-View Layout Two more “Scrambled Pictures.”
The Airplane Engine (Chapter 5)
. By Lt. H. B. Miller 19 p—

The Lubrication System

i 22
The American Sky Cadets o All this in addition to so many high-
A Course in Airplane Designing By Ken Sinclair 24 class features, of which you are fully aware!

The Light Plane
Special Course in Aerial Radio (Chapter 5) s

By Capt. Leslie 8. Potter 25
Condensers and Tubes 3
s a 5 H Don't forget—MODEL AIRPLANE NEWS,
Aviation AdVISOry Board a8 November issue, on all_ newsstands October
How to Build the Curtiss-Wright “Junior™ 23 next, and only 15 cents a copy

By Prof. T. N. de Bobrovsky 29
A Scale Flying Model of this Popular Plane

Published Monthly by GOOD STORY MAGAZINE COMPANY, INC, Myrick Bldg., Springfield, Mass.
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Amerlc.a s Greatest Supply Houses

MODEL AIRPLANE NEWS

World’s Lowest Prices J
3 Hour Supply Service ¢

We Have Moved Into Our New Larger Quarters!

Scientific Balsa

Scientific Balsa Wood is the lightest and best Balsa
grown and is imported from South America.

aeroplane experts at every corner of the globe have used our Balsa for both their flying and
scale models. Scientific Balsa Wood is Kiln Dned—-stralght -grained stock, especially prepared
and cut to convenient usable sizes.

Model

36” STRIPS 3/16 x 3/8... 03 6for A0 | 1/8x1/8........ .02 6for .10
1/16 x 1/16 .01 6for .05 | 3/16 x 7/16.. 0382 Bfor .20 | 1/8 x 3/8....... .03 8ior .20
1/16 x 3/32 01 6for 05 | 3/16 x 1/2... 04 8for 20 | 1/8 x 1/2....... .03 - 8for .20
1/16 x 1/8. 01 6.for 05 | 3/16 x 3/4....... 05 4for .15 1/ 8 e Bt .05 4 for .15
1/16 x 3/16 01 6far 05 | 3/16 x 1 ...;... .06 6for.25 T o e B K 6 for .25
1/16 x 1/4....... 01~ 6for .05 | 1/4x1/4........ 03 6for A0 | 3/16 x 3/8...... .03 Bfor .20
1/16:x 3/8. .. .. W02 6for .10-] 1/4x 5/16....... Q3 Bfor .20 | 3/16x 1/2....... .04 dfor .15
1/16 x 1/2....... 02 Fdor 5 | 1/4x3/8... ... .04 8for .30 | 1/4 x 1/4 ... 4 for .15
}ﬂg oS L SR R 8 for .SD ;,{: X ;}’f ........ '3:1‘5/ ?ffor %g 1/2 x 142 3 for .25
b <ol B3 .. .04 8for .25 x ........ H or .
3/32°x 3/32...... 02 6for 05| 1/4 x L...oiis 07" & for .33 T DAL
3/32 x 1/8....... 02 6for .05 | 5/16 x 5/16 ..... . 0314 8 for .25 >
S U R T 03 S 6 o0 i 3/8 X 3 05706 for 25| " 38 x 2T .0
332 x- 1o sona05 cBfor 20| 38 x 7/16.. ... 05 6for .25 | 1/32:x 3% ..
e s B
X - =all o6 for . 8 x ........ 0614 or x
1/8 x 3/16 .01% b B8 e L] R L o e S R et 10 3 for 25 1/16 x 3"
178 x /4. 002 g?or }g ggﬁ xlgm ...... 36/ S{for gg };-:g x g"
1/8 - 5/16. .02 or-. XA e or . T e e v
1/8 x 3/8.. 225 6 for 00} - 1/2.x 5/8. ... .. 210, 3 for 20 ST GRsmD T e S s .09
1/8 x 1/2 .03 6Gior.12 | 1/2x 3/8...... R L Hom s T B 7 BT e A L e e .15
1/8 x 3/4 0314 6 ;or .:152 ]1!% x %f‘i ........ ;g ggor gg 1;: x ? ont R b T e %é
......... : or .
S e e 38 2for M- hape g 16
3/16 x 3/16.. .02 6for .10 5;’8 X 3/8. 205 .6 for: “26% | ayaey A ST S e | |
3/16 x 1/4....... .02 6for .10 407 STRIPS LY ki e e S .07
3/16 x 5.-"]6 ...... .02 6for .10 116011605 s 02 5 for 07 |- sy32encatmin S = e 12
JAPANESE SUPER down to meet the require-
PR[?]FC]‘-'E(%I%SER FINE TISSUE ments  of model aeroplane
Extra Super Fine Tissue. users,
- 0% | {ysed by expert model build- | Targe 2 oz can .......... .14
g;yl ers all over the country. T P A
; £ LT e e R e A .08
8% Super Fine red colored COLQRED DOPE_
014 tissue, per large sheet.. .07 Real pigmented aircraft
aipireins dope. Do not confuse this
: YOSHINO SILk TISSUE o i i
2 for .05 A new tissue. Ol : ’
) e | Galatea Orange, Fokker Red
"'?)1 e S Spart;vnuGrcent;Silycr, %ulacn-’
L JAPANESE TISSUE ing _yellow, Curtiss Blue,
e For'the commercial ship, _ | Blacks White, ‘Olive Drat,
. 06 Sheet 2014 x-24 1b......... J » s
07 2 oz, ean ...
SCALE MODEL TISSUE § 2T oy 1) Ay A o g 1.00
?g For models that are to be iy
09 covered with colored dopes. ACETONE
ol Sheet 21 x 25 .50 2 for .05 _To thin out your heavier
13 Jliquids.
SRS ol e o | .15 REIN‘F‘I.'%R(\:REFI?\TI‘.IO{EEI'{%VY {;al’ge BT R L v Bt e D ;g
DU (TR 1] et A gt
PLAISK B‘QLSA For twin pushers and other
36" lengths outdoor ships. REED
e R e R AT RS e 35 1/32” diam., 1/16" diam.,
1x2 .. s Light winders for -indoor 3/32” diam., 1/8” diam., 6 ft.
!l 2.5 36" : ships. .05.
2= X Bachi i mmis T e .25
| . DOWELS
L B e i _ CLEAR DOPE 1/8” diam,, 18" long, 6 for .05
i e PR T e TR 2-20 This is genuine model aero- 3/16” diam., 36" long, 3 for .05
g i%x‘t{) ----------- w2 plane experts dope thinned 1/4" diam., 36" long, 2 for .05
AMBROID BANANA OIL . WASHERS
: f E Large 2 oz. can .12, per pt. . 1% jar light indoor models
A d (] s
onae Al mersy | PCRLLULOID. WHERLS Der dozen s ion s, B1%e
largest makers of ambroid. Lightest and  strongest per gross .......... .15¢
Used exclusively by the best wheels for model aeroplanes. Y4 jar outdoor models,
model builders. 1% glam, pr. J PC\' dnzensar .?g‘/gc
2 an R 18 iam. pr. groEas e
B e 12 1% diam. pr. SHEET ALUMINUM
T 7s diam. pr. 12" wide 005 per ft. 000013
CSLBELIEo?glgEI\geijM 3 diam, .010 Eer fho it e
that is all it should be. Used ALUMINUM TUBING BAMBOO
by experts. 1% outside diam. per ft.. ‘itralght grained no-knot bambon,
Large 2.0z, can  .i..oo. 18 3/16 outside diam. per it. . ,11 I/16 x V; x 15 long.... . = .01
Per pt. oo oiviiiaaaiion 1:25 Y4 outside diam. per ey ) PR pzan rs s 09

Mf’s‘
i

LOCKHEED SIRIUS CONSTRUCTION KIT
*’ Wing Spread.
Contents of Kit: All wood parts cut to-size:
All wire parts formed. Tube of cement, rub- 100

ber motor, true pitch propeller block, tlssue,
and full size plan.

'ostpa!(l
Packed fn an attractive box.

THRUST BEARINGS
Very light. :
Large size .035 hole each .... . 02—per doz. .....20
Small size .025 hole each .... .02—per doz. .... .20

SCIENTIFIC “EXPERT” RUBBER
Scientifically prepared by the world’s largn:st
manufacturer ufpmodel aeroplane rubber,

Five sizes.

) LT 1 e 3 ft. for .01 225 ft. skein .?0
Ae Hat-rE i 2 ft. for .01 225 ft. skein 1.00
SRt G 3 fr. for .01 225 ft. skeins .70
T8 Aag=. ..-3 ft. for .01 225 ft, skeins .70
= T B R L 2 ft. for .01 225 ft. skeins 1.00

DUMMY RADIAL ENGINES

9 cylinder dummy whirlwind motors made of
celluloid 3” in diam. and very light each..... .35
Streamline Pants takes any wheel from 17 to 17%"

diam. In perfect proportion with our N.A.C.A. cowl-
ings. Price pr. § .
N.A.C.A, Cowlings (black cellulold), each......... 23¢

MUSIC WIRE
Strong, light,
Sizes: .014, .020, .028, .034; 15 ft. for .05.

PLANS

We carry & full line of plans for model agroplanes,
Fokker Amnhibian. Lockheed Vega, §.E. 5 British

Pursuit Plane, Stinson City of Chicago, Rocket Plane,

Capt. Hawks Mystery Ship No. 13 Folker Triplane.
Many more are to be added to this list.
We also have the complete line of A.M.L.A. Scals

Model plans. Each drawing 1s approximately 347x447.
Vought Corsalr . Spirit of St. Louis .. 0
Fokker F-10

Lockheed Vega .. S.P.A.D.—Chaseiur o

Stinson Lycoming .... .20 :

Waco Taper Wing..... .20 Sloatross=DIL1 25
Lockheed Sirius ...... .20 Camel—English »
d 5c when ordering separately.

Featherweight Compressed Air Motors
Finished tank 3”x3"'x20" with 3 c:linder motor
mounted, Tested ready for use, $7.25 comp

Tanks for all model airplanes. 3x3x20” prics, $4.00;
3x3x24”, $4.50; 3x3x230°°, $5.00

‘Ameriea’s Jowest price for a knockdewn motor kit, all
They are drillad
1 set complate $.99,

-20  Nieuport—Baby Scout} 3

parts are ready to be assembled.
formed and sl:aned to correct size.

InrorTANT! Instructions How to Order I

Orders will absolutely not be filled unless you comply
with instructions below.

1—Orders under $.25 wlll not be accepted.
2——?611 $.15 for packing and postage on orders up to

On orders of $1.51 and over add 10 per cent for pack-
ing and postage charges.

3—Add 10c¢ extra to above charges on balsa Dblank
orders less than $1.50 west of the Mississippi.

Canadian Charges.

Add 25¢ for packing and postage on orders up ta
$1.50. On orders of $1.50 and over add 15 per cent
packing and postage.

4—FPostage stamps. Canadian or Foreign Coln not ac-
cepted as payment.

5—Remit by check, postal or express money order.
Make payment to Scientific Model Afrplane Co.,
277 Halgey Street, Newark, N. TI.

6—Each and every article purchased from us is m.l.a.r\-
anteed to be of the highest standard.

T—Ahl] orders will ra shipped 3 hours after rwel?lnx
them.

8—Orders amounting to $4.00 and over are sent ‘poat-
paid and insured.
Send 2¢ stamp for latest summer catalog onntalnlns

world’s lowest model aercplane prices.

9—Add 10c more to orders West of Mismsslm)i

Scientific Model Airplane Co. 277 Halsey St. (22T ) Newark, N. J.

Dealers and Clubs:

Write for Special Price List

used by every model builder. -
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- Above, a side view of the
newest in Autogiros (the
Kellett K-2), and at the
right, a three-quarters’rear
view showing the side-by-
side seating.

On the opposite page are’ '
two more enlarged views of
the machine; the lower one

‘illustrating clearly  the
power plant and the Rotor

pylon

formed of the latest developments in the aviation world,

we feel that a description of the new Kellett autogiro
will be of great interest, both from an educational and a
technical point of view.

It has been known for more than two years that the
Kellett Aircraft’ Corporation, affiliated with the Ludington
group in Philadelphia, has been developing an autogiro
under the Cierva patents, to supply the modern demand
for an aircraft that could be flown by almost anyone and
would not require the use of an airport for its operation.

The Kellett autogiro, although designed and built by a
group having long experience in the airplane industry, is not
an airplane and is not intended to replace the airplane, nor
to compete with it on a speed-performance basis.

The present models are not designed for high speed, hav-

IN LINE with our policy of keeping our readers in-

ing a top speed of only 100 m.p.h., but their real utility

lies in their ability to land with practically no forward
speed, to fly slowly and at low altitude with security, and
to operate out of fields not accessible to airplanes.
Although the K-2 has an excellent gliding angle, this
is not of great importance. Its ability to descend vertically
permits the operator to fly at high altitude right up to the
edge of his landing place, select the exact spot on which
he will land and glide to it at a very steep angle if he
so chooses, and to correct or alter that angle depending on
weather conditions and to land deliberately with ample
time for observation of all details. ) -
This is of great importance in all cross-country flying,
but of particular importance to the person who has not
the time or opportunity to get and maintain the skill neces-
sary for landings at high speed. e
K-2 is a two-seater, where the passenger and driver sit
side by side as in an automobile—a sociable arrangement—

cf

=

The Latest in
"Flying Windmills

-

Kellett Autogiro Embodies
Many Novel Features

oo

with dual control system,
making it a simple matter
for one to learn how to
fly this ship. Before the
days of the’ autogiro,
learning to fly consisted
of acquiring caution in
avoiding the “stall” and
the undesirable tail-spin,
which often resulted from
loss of control due to
stalling. However, most
of the training consisted
in getting and maintain-
ing skill necessary to bring
a rapidly moving vehicle
into smooth and accurate contact with the earth.

With the autogiro it is different. The wings (or rotating
blades) always have flying speed and control. The auto-
giro ‘cannot stall and cannot be spun, and in landing the
approach to the ground is so deliberate and there are so
many ways of doing it properly that it is logical to con-
clude that the average person can oOperate an autogiro
about as readily as he learns to drive a car. It must be
remembered also that for the present, there is far less
traffic congestion in the air than there is on the ground.

' HE cockpit of the autogiro is about as wide as the

front seat of the average automobile and one immedi-
ately feels at home in it. The cockpit is so cowled in that
one is very well protected from the wind and conversa-
tion can be carried on very nicely.

Although the Kellett autogiro follows very closely the
fundamental Cierva theory, the result of much develop-
ment is seen in many items of the structure. For instance,
the under-carriage and fixed wings are supported entirely
by steel struts without the use of any external wires. The
wheels are set twelve feet apart and are provided with
long-travel Oleo shock absorber struts which cushion the
landing forces so that even vertical landings may be made.

Even the tail wheel is provided with a long-travel Oleo
shock absorber strut and a pneumatic tire, so that when
landings are made on lawns or golf course fairways no
damage is done to the sod by either the landing or tail-
wheels.

Of course, brakes are provided so that forward speed

_can be checked very rapidly.

Vertical landings are considered more or less as stunt or
emergency landings. Normal autogiro landing involves
gliding to the earth at an (Continued on page 40)
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An imposing display of British single-seater At left in picture below is the familiar Autogyro,
fighters in formation, flying over and thrilling the and at right a Pterodactyl, an English tailless
great crowd during the Royal Air Force pageant monoplane, which has developed from a single-
at Hendon, London, England (above) seater to a three-passenger machine
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SMALL ro-
tating
wheel,

which until recent-
ly was known to
the public chiefly
as an interesting
toy, to a large ex-
tent made possible
the world flight in
record time of
Wiley ' Post and
Harold Gatty.
The rotating
wheel, supported
in such manner as
to be free to move
on all its axes, is
known as the gy-
roscope.
It was
simple  gyroscope
such as children
delight in playing
with, of course.
More particularly,
it was a new and
practical applica-
tion of the gyro-

not a

|
.‘
:
=

actually provides
an absolutely ac-
curate substitute
horizon when fog
“or other natural
elements  obscure
the pilot’s vision of
the natural hori-
zon. As the na-
tural horizon is the
reference which a
pilot heretofore has
had to use to be
sure that his ship
is not slipping side-
wise, the Sperry
horizon was de-
signed to provide
on the instrument
board an attitude
indicator which
works instantly
and simply, which
requires no inter-
pretation and
which immediately
registers every
movement of the
airplane.

scope in aerial
navigation and
known to all pilots
as the Sperry gyro
artificial  horizon.
This instrument
afforded the only
means the world-flyers had of keeping their plane right
side up and speeding onward, even though the fog over
Russia and the Bering Sea was at times so thick they
could not see the nose of their ship. y

As a result of the credit which the fliers attributed to
their instruments, aeronautical engineers and scientists who
for years have been devoting much attention to the per-
fection of the new instruments of navigation which the
globe-girdling aviators gave so strenuous a test, concluded
that one of the chief problems in aviation has been solved.
It was recalled that when the United States Army Air
Corps made the first world flight in 1924 it took 175 days,
and that the plane carrying the flight commander crashed
blindly into an Alaskan peak hidden by a snow storm.
That was be-
o fore the de-
| velopment of
the gyroscopic
blind flying in-

struments.
The artificial
horizon, as its
name implies,

Modern Science Balks the Elements

Sperry Horizon and Directional Gyro Important
Factors in Success of Post-Gatty World Flight

Illustrations at top of page show
indications of the Sperry Horizon
for five attitudes of flight. All in-
dications show the plane’s rela-
tion to the horizon as if pilot
were observing the natural hori-
zon. Below, left, the Directional
Gyro; right, the Sperry Horizon

Across -a dial
and controlled by
a small gyroscope
so that it is always
independent of the
actions of the
plane is a white
bar which represents the horizon. Stationary on the dial
is the silhouette of a tiny airplane in the same posfion as
the real plane.

Thus when the ship climbs, dives, tips to the right or
to the left, the sensitive mechanism moves the horizon in
reference to the tiny silhouette airplane and the pilot knows
that his ship is getting into a dangerous position. He at
once works his controls until the craft is on a level keel,
as indicated when the little plane on the dial again ap-
pears level with the white horizon bar.

The Sperry directional gyro is an airplane navigating
instrument for indicating to the pilot the compass course
of his plane. It has no meridian seeking properties and
therefore must be occasionally checked and re-set in accord-
ance with the
heading as giv-
en by the mag-
netic  compass.
Unlike the mag-
netic compass it
does not oscil-
(Continued on

page 40)




Mr. C. S. (Casey) Jones seated in the cockpit of a Curtiss-Wright Junior

O THE merry tune of “Clip, clip, clip and paste,
paste, paste,” the rush to enter the monster
Scrambled Picture contest is on! Entry blanks
are pouring into this office .in such numbers as to make
us proud not only of ourselves but also of the avid in-
terest in flying which is indicated by our loyal followers.
You've simply no idea how pleased the editor of a maga-
zine feels when his readers respond so quickly to some-
thing that is offered to them for their amusement and
education. It's great. Keep it up,

WIN A

WHAT YOU DO!

In brief—Unscramble the two
scrambled pictures at the bot-
tom of these pages, paste them
neaily together and then thore
oughly identify the planes they
represent. Hold these two pic-
tures until you have six in all—
two from the September issue of
Model Airplane News and two in
the November issue. Then send
in all six pictures for judging, re-
membering that NEATNESS and
ACCURACY will play a large
part in your success. Read the
full details in this article!

repeat that. If you have left school you nee
not obtain the signature of your school teacher
to the entry blank, the filling in and mailing
of which is essential to bona fide entry in
MopeL AIRPLANE NEws Scrambled Picture
contest. T

There, is that clear?

ANOTHER point arises in connection with
new readers. This great contest started
with the September issue of MODEL AIRPLANE
NEews. If you are unable to obtain a copy
from your local newsdealer, you can obtain
one by sending into this office twenty cents in stamps
with a letter outlining your request. . The magazine will
be forwarded to you immediately. Do not fail to give
your FULL postal address.

Now about the contest itself.

We're willing to bet that you are finding it just as easy
as we said you would. Right? Isn’t it great fun to fill
in the odd five minutes leisure by clipping the pieces of
the photograph and pasting them in the proper positions,

please. The more, the merrier!

We're not going to pretend to you
that every such effort is so perfect that
everybody is simply tickled pink. Far
from it. So with our Scrambled Pic-
ture contest.

Coupled with the great number of
entries we also have received many in-
quiries from readers who consider
themselves left out in the cold because
of one of the stipulations governing
the contest.

“SWhat am I to do,” they ask, “‘when
you say that I must obtain my teach-
er’s signature, and I've already left
school?”

Well, that’s easily answered. We are
sorry not to have been a little bit more
explicit in announcing the fact that
readers who have left school naturally
can dispense with the teacher’s signa-
ture.

For the benefit of new readers, we’ll

Scrambled Picture No. 3 =—
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FREEFLYING Course!

and then testing your knowledge of
airplanes by identifying them?

Sure it is. Isn’t it worth it, too,
when you consider that the lucky
winner of the first prize is to receive
such a wvaluable Flying Course, and
the second prize, a complete Ground
Course, and that third prize—a 200-.
mile cross-country flight with Mr. C.
S. (Casey) Jones?

Don’t forget what we said about not hurrying yourself.
Many of you, no doubt, thinking that time means every-
thing, will paste the photograph together and then rush
them to the Contest Editor without their proper identi-
fications.

Study them well. Plan everything carefully so that you
will fully identify each plane. Remember that neatness
counts. This does not necessarily mean beautiful art work.
Just get your information together neatly and leave the
rest to us.

E SURE, however, that you do identify the planes.

Remember, as ‘we warned you last month, that just
to say ““This plane is a Curtiss Condor, or this is a Key-
stone  Air Yacht,” doesn’t mean anything in the counting
of points for the winners.

Every plane, as we said, has a definite identification
which stamps it as only that type of plane. That's what
we want.

Now, just to intrigue you a bit concerning the thrill of

learning to fly, we are publishing on another page a story'

The type of plane in which the winner will be trained

i

WHAT YOU WIN!

A 10-hours Flying Course, or to
be more exact—sufficient flying
time to enable you to sit jfora
a Private Pilot’ 8 license—is the
First Prize in this Monster
“Scrambled Picture’® Contest.
Second Prize is a Complete
Ground Course;and Third Prize,
a £)0-miles cross-country flight
with Mr. C, S. ““Casey’ Jones as
your host-pilot. Three extraor-
dinary great prizes, for some ex-
traordinary effort! Startrightin,
now!

entitled “Winning My Wings.” It is by Mr. Ken Sin-
clair, our expert who has been delving into the mysteries
of ‘aviation for you and explaining to you in understand-
able language all about airplane designing.

Read that story through, and if at the end you don't-

double your efforts to paste these ‘photos together and
identify them, then we're crazy!

You really should have no dxfﬁculty whatsoever as every
day the types of planes depicted in the photographs fly

overhead. Some are used by the U. S,
Army and U. S. Navy, and there is
no boy who does not know hls military
and naval planes.

Now, for the benefit of those who
did not enter the merry gathering last
month, we are again publishing both
the rules and the entry blank: for the
contest.

Read the rules carefully, and re-

member that they are rigid. They mean
exactly what they say. Be sure to fill
in the entry blank and mail it*immedi-
ately to us. We must have your name
on file before we can consider you as
a bona fide competitor.

Above all, don’t forget that this

monster  Scrambled  Picture - contest
opens the door for you to a career in
aviation—something, we know, that
you have dreamed about for a long
time. It is a great opportunity, and
no boy with the real interest of avia-
tion at heart (Continued on page 44)

<= Scrambled Picture No. 4
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Winning My Wings

By
Ken Sinclair

in the ship and settled myself beside the instructor.

I was about to learn to fly! True, I had been up be-
fore, but never had I had my hand on the stick. This
was the day!

We were sitting in an Arrow Sport, side by side, with
a set of controls for each of us.

“Ever been up before?” asked Gene Meyhering,
ing instructor.

I\Yes.‘|‘|

“Good. Cet that safety belt. We'll try some air work
today, and if you get along well, some shallow turns. I
take her up and then you'l try to fly her straight.”

Throttle and stick went forward simultaneously. The
nose went down, then raised a little and the bumping
stopped. We were in the air and after two circles of the
field, we were at a sufficient altitude for me to try my
hand at the stick. Gene leaned toward me.

“Now just try to keep that nose on the horizon.
her!” :

Somewhat cautiously, I took hold of the stick and held
it. Nothing happened!

“Don’t forget about the rudder!”

I placed my feet in the rudder stirrups.
happened. Great guns, was it this easy?

“Get that right wing down!”

I had not noticed that it was up! I pushed tremulously
on the stick in the direction of the high wing, remember-
ing that I had read somewhere that the controls were very
delicate. Nothing happened! I pushed harder and got re-
sults. The wings levelled.

I FELT like a person entering a new world as I climbed

my fly-

Take

' S?ﬂi nothing

« G ET that nose down! Keep it on the horizon!”

I pushed forward on the stick, remembering that it
took quite a push. Down went the nose! Down was right!
To me it seemed to be nearly vertical. In a panic, I pulled
back vigorously. Up came the nose! Too high. Again I
pushed forward. Again it went down too far. Up and
down, up and down. Finally I got the hang of the thing
sufficiently to keep it in a fairly steady position.

“The controls are very sensitive forward,” explained
Gene. “Don’t forget to keep a little right rudder to over-
come shipstream. You are making a big circle to the left.”

After a few minutes I could hold her fairly steady.
This was great. I looked over the side of the ship at the
green fields below.

“Get that nose down!”

Rats, T hadn’t felt it go up!

“Well,” T thought. “I better lay off the scenery and
. watch that nose.”

“Good. Now try a right turn.”

Cautiously, I kicked right rudder, at the same time ap-
plying some inside stick. We started going around like
a comet.

“Hey! Too steep. Take out some bank and some rudder.”

After several more turns Gene took the controls and
we started down. Gee, what a short half hour that was!

When we were on the ground, I mentally braced my-

10

self for a thorough bawling out covering all the bum work
I had done.

“Well, you got along all right,” said Gene. “You made
some good turns and you don’t squeeze the stick as most
beginners do. It is better for beginners not to bank so
steeply, though. Keep your turns shallow.”

My second experience at the stick found me more at
home. It was easier for me to hold the ship level with-
out having to keep a constant watch on the nose, giving me
more time to look around and enjoy myself. Before we
went up my instructor said:

“Now today we’ll try some approaches to the field. We
will dive down to about twenty feet above it and then
give her the gun and fly around again.”

ONCE in the air, I managed to get the ship headed
for the field and held her there, wondering when to cut
the gun. Gene, my instructor, settled my doubts by cut-
ting it for me. Everything seemed all right. We glided
along smoothly. s T

“Get that nose down. As soon as you cut the gun,
you must put the nose well below the horizon to keep
flying speed.” =

Down we went, picking up speed. Too steep. I raised
the nose a trifle. Nearer and nearer came the ground.
1 thought it was about time to level off and I did, giving
the ship the gun at the same time.

“Good! Now next time try to land her.”

Around the field we went. Again we glided down. As
the field slipped under us I levelled off. Then I looked
down. There was the field twenty feet below us! No
good. Another try. -

This time I did not level off too sooii; and we skimmed
along just above the ground.

“Keep the stick coming back
ship climb.”

I eased back. Still we glided on. Then we dropped a

slowly, but don’t let the

Alittle, T heard a scratching sound as the tail skid hit, and

there we were.

“Good, give her the gun!” .

Many times I asked Gene how I was getting on. “All
right. You'll solo in ten hours.” That was all he could
be coaxed to say. Well, at times I doubted that I would
ever solo. Gene had said that he would not solo anyone
in anything under ten hours, but I was beginning to think
that I would need a hundred. Then one day, after we
had come down from my usual series of circles and land-
ings, Gene said:

“Let’s go into the office and check up on your time.”

E pip. I had nine and a half hours!
“Well,” said Gene, “"Next time we’ll do a spin,
and then you solo!”

“Huh, why the spin?” I asked.

“You have to know how to get out of one. You might
get into one flying alone, and knowing how to get out
of it will come in handy.”

The day of my solo finally arrived. When I reached
the field, Gene, the flying (Continued on page 36)
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T HE construction of a super-light model

wing is shown in drawing No. 1. The
internal structure consists of a rather
peculiar truss system of bracing, making for

extreme strength and rigidity and yet of a
lightness that cannot be compared with any
of the older types used in model construction.

A most radical departure from the old
type wing is that the new wing requires no
external bracing of any sort. Only the wooden
structure is in compression, the two steel
wires A and B are the main tension members.

These wires are No. 40 B and S gauge
tempered music wire. This-size is suitable to
incorporate in a wing from three to five feat
total span, or in other words each wing be-
ing two and one-half feet long from side of
fuselage to the tip. The ends must have com-
pression members located as shown to trans-
mit the push to the spars.

The dotted lines represent cotton thread
stretched taut and doped.. Be sure to dope
the threads together at the intersections
marked C as this is where the diagonals cross.
This makes rigidity and prevents the ribs from
canting, which would result in the collapse
of the entire wing structure. '

Ribs 1 and 2 are shown in sketch No. 2.
Sketch No. 3 shows all ether ribs with the
exception of the end rib, which is illustrated
in drawing No. 4. Drawing No. 5 presents
ribs 1 and 2 assembled with the dowels for
sliding into aluminium tubes placed across
the fuselage.

It will be very necessary to supply the
corner brackets marked A, B, C, and D in
the positions shown. These brackets prevent
the ribs 1 and 2 from canting when the ten-
sion members pull on them.

Sketch 5 shows the fastening of the ten-
sion wires at the fuselage side of the wing,
and point A in drawing No. 6 shows the
fastening of this tension member at the wing
tips.

The wing tip is well stiffened with short
compression struts as shown in drawings Nos.
1 and 6. The thread in the leading edge is a
tension member and takes care of a great per-
centage of the binding moment caused by the
drag of the wing. The balance of this force
is taken care of by the tension members F.
All tension members are cotton thread pulled
- taut in position and doped with a very thin

airplane dope. :

The sizes given are suitable for a model
using a four foot span. It would be much
more desirable to use elliptical-shaped alumi-
num tubes for the wing attachments, and
substitute 34" elliptical-shaped dowels in place
of 14" round ones, shown at positions A and
B in sketch No. 2, and at F in sketch No. 5.

After wings are in place on the fuselage,
pass a thin wire around the main tension wire

~ at point X and lead it taut to the correspond-
ing point in the opposite wing, passing it
through the fuselage. This should be done at
both the forward and aft wing beams. It can

How to Build

A Super-Light

Wing

Truss .Bracing System
Adds Strength and Rigidity

By Major H. W. Landis
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readily be understood how this tension member relieves
the bending movement on the dowels F. _

Wire the wings together from one main beam to the
same beam on opposite wing to relieve the dowel pins of
the landing shocks. This is a true cantilever wing and
much lighter in weight than other cantilever types em-
ploying full length spars on top and bottom sides of the
ribs with some necessary diagonals.

(Other methods of building light truss wings for models
will be described in the mext issue of MODEL AIRPLANE
NEwWs.) : SEEs

'S o

Editor’s Note: Since the subject of wing. construction
is one of such wide interest and controversial nature, it is
perhaps fitting to present what our
European friends have to say about
this most important part of the
model airplane.

With this end in view, we are
taking the liberty of quoting a chap-
ter headed, “Wing Construction,” "
from The Model Airplane Manual
(published by Percival Marshall &
Co., Ltd., London). The chapter
reads: :

This subject is one very rarely
touched in books on model aero-
planes, which is rather surprising, for
the wing is easily one of the most
important parts of a flying machine.
In fact, it is the wing of an aero-
plane which differentiates it from
other mechanical means of transport
from one place to another.

- In full-sized practice, of course, it
is dealt with fully, but for some rea-
son or other the aeromodellist is usu-
ally left to his own resources in this
matter. This chapter is written in an
effort to give to those who are just
beginning to build model aircraft
some idea of the various methods of
wing construction and their respective
good points.

Assuming in the first place that we
are dealing with monoplanes, these
can nowadays be divided into two
classes; (1) Cantilever monoplanes,
and (2) semi-cantilever monoplanes.
A cantilever monoplane is one in
which all the strength of the wing is
due to its internal structure and a
semi-cantilever monoplane is one in
which the wing is partially supported
by external struts, usually running
from a position along the wing to
the fuselage.

The general trend of model design
today veers towards the cantilever
type, as it is more efficient, having
less resistance and also being much
easier to construct. One advantage of
the semi-cantilever type is that the
two sides of the wing can be made
as separate units and are, therefore,
easier to pack, but this is balanced by
the fact that the braced wing has to
be in a fixed position and, unless the
design of the model is exceptionally
accurate, it will mean that a small
piece of lead will have to be added to
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the model in order to get the correct balance. This, of
course, is where the cantilever wing scores, as it is only
necessary to slide the wing along the fuselage to get the
true position without adding any unnecessary weight. The
last few remarks will, perhaps, explain why one sees so
many non-braced models today.

Having outlined the two types of wing used on aero-
planes, let us now turn to the construction of cantilever
wings. In the first place, the wing span and the weight
of the model complete largely determine the strength of
wing necessary, but one of the most important factors to
take into consideration is the aspect ratio. This is obtained
by dividing the span by the chord, or, if it is a tapering
wing, the mean chord. Thus, a wing with a span of 48
inches and a chord of (Continued on page 37)
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- Guynemer of France

By
L. Elsen

VIATION experts all
over the world are
stressing the impor-

tance of physical fitness for
flying—and rightfully so—
yet not so very long ago as
one counts time in retro-
spect, a boy of nineteen, thin,
sickly, with weak lungs and
nervous temperament, as
tounded the world with his
aerial prowess and proved
himself a brilliant exception
to the rule.

It must have been the
tension and the stress of the
day, and the desperate need
to try oneself beyond one'’s
utmost, but whatever it was,
it took Georges Guynemer,
a semi-invalid, from a cod-
dled existence in a well-to-
do home in Compiegne into
the seething currents of war
and created an immortal hero
in the history of France.

The World War was re-
sponsible; and when the
meteoric career of Guynemer
as chief of the French Esca-
drille was over and it was
left to Rene Fonck to carry
on in his place, Guynemer’s
official record of fifty-three

enemy airplanes downed
was the memorial he left
behind.

Some time before the shadow of war had darkened over
Europe, the youthful Guynemer, born on December 24,
1894, and just out of Stanislas College, had pleaded with
his parents for permission to choose aviation as his life
work. They were aghast. Aviation! It was a toy, a play-
thing, and not to be considered seriously in the light of
one’s future career! Guynemer was heartbroken and
abandoned all his dreams.

HOWEVER, fate in the shape of the events of 1914 took
a hand. To the elder Guynemer, an ardent patriot
and himself a retired officer of the French Army, the
dangers which now suddenly threatened his beloved coun-
try warranted the sacrifice of his fragile son. Twice the
boy offered himself as a volunteer in the army and was
refused because of his extreme youth and bad health.
Then, one day in November, 1914, a‘chance meeting with
a pilot who had secretly taken him up several times, de-
cided him. Why not the air service? Off he trotted to
try to enlist in the cviation corps at Pau.

There the need was great and his persistence swayed
the better judgment of the officials in charge so he was
accepted—not as pilot, however, but as mechanic’s helper.
Georges Guynemer was now the humblest of workers in
the great airdrome, but he found time to hover near his

., ... ] am not too young to be
hit by the enemy’s shells.”

beloved airplanes and to
learn all he could from
whomever he could cajole
into talking about them. He
would beg to be taken up
whenever  practice flights
were in progress—and so a
natural curiosity, a great will
power, and a devouring in-
terest in - mechanics soon
taught him all there was to
know about aviation.

The promotion from stu-
dent mechanic to student
pilot was a speedy one for
him, and on March 11,
1915, Guynemer earned his
pilot’s certificate on a Bleriot
machine equipped with a 6-
cylinder, 50 h.p. engine.

NOW his natural cunning
and perseverance came
to the top. Never content
with merely performing the
customary practice flights in
his plane before actual war-
ring activities should take
place, Guynemer = would
spend hours on end famil-
iarizing himself with every
part of his machine, and its
slightest reaction to every
angle of ascent and descent.
Up he would go in constant
practice, noting every detail,
working out the easiest way for every possible maneuver—
until the possibilities of his machine were as familiar to
him as the fingers on his hands. A born mathematician
who became a killer by chance!

Guynemer’s expertness was soon rewarded with the rank
of Corporal, and then on June 8 he was assigned to
Squadron M. S. 3 at Vauciennes, the unit which was later
to become the illustrious “Cigognes” (Storks) Squadron
under the leadership first of Capt. Brocard and later of
Guynemer himself. A machine gun was mounted on the
youngster’s plane and he was ready.

He proved to be fearless. On June 15 while on his third
reconnaissance flight he had his first taste of danger when
some shells dropped close to him. He laughed. It was a
game to him. In his aerial tactics Guynemer was very
like Capt. Albert Ball, famous English ace. With the same
disregard for danger and the number of the enemy, each
would hurl himself at the prey and scatter them by sheer
daring and brilliancy. However, while Ball was the im-
petuous fighter who was fortunately endowed with extra-
ordinary judgment under fire, Guynemer possessed in ad-
dition the cunning of a master tactician who plans before-
hand every move in the game, and then cooly carries them
out. Bvery possible turn of events which might take place
in a flight was painstakingly (Continued on page 45)
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von RICHTHOFEN'S FOKKER TRIPLANE
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The actual Heath “Baby Bullet*

How to Build
the

Heath ‘“Baby Bullet”

By Thomas Rettig

American light plane speed records by the late

Edward Heath, one of America’s greatest light air-
plane designers. During the Cleveland National Air Races
this small airplane caused a sensation by out-performing
nearly every light airplane on the field.

T HE *Baby Bullet” was designed and flown for the

Fuselage

To start the construction of the “Baby Bullet” fuselage
we must first cut to the correct sizes all the necessary fuse-
lage formers as shown in the drawing 2. These formers
are all cut from 1/16” sheet balsa wood, making sure that
the wood grain runs from the top to the bottom of the
formers. The formers shown in '
drawing 2 are all full-sized
drawings.

The main longerons are all
made of 14” square balsa wood
and are cemented to the form-
ers as shown in the drawing,
the stringers are made from the
bamboo which is split to 1/16”
square pieces with a sharp
knife. The fuselage drawings
shown are all half size with
full size dimensions.

Special note must be taken
of the “R” tubing that extends through the fuselage and
acts as the wing supports, and /4” tubing should be used
for these mountings.

The motor stick clip “Z” is fastened with model build-
er's cement to the front former No. 1. The landing-gear
struts are made of 14” x 34" balsa wood sanded into a
strearn-line shape as shown in the drawing 2. The axles
are made of No. 14 music wire bent to shape, as shown
in the drawing.

Celluloid wheels, 134" in diameter, purchased from any
local supply store, make good light wheels for the model
and add to its flying qualities due to their lightness.

The tail skid is also made from No. 14 music wire

A Flying Replica
of the
Famous American

Light Airplane

bent to the correct shape as shown in the drawing and is
then fastened securely to the fuselage with model builder's
cement. The motor stick is a piece of 14” x 3/16” spruce
or hard balsa wood, to which the metal propeller hanger
and rear metal hook are fastened. It is advisable to use
thin cotton or silk thread to hold the propeller hanger
to the motor stick in addition to the ambroid or cement.
The motor stick is shown in the drawing 2.

Wing and Tail

THE wing and tail surface ribs are all made from 1/16”
sheet balsa wood and are cut to the correct shapes
as shown in the drawing 1. ‘The main spars are of 3/32”
birch dowel wood, and are in-
serted through the ribs. Allow
114" spacing between each rib.
Each rib in turn should be fast-
ened to the spar with model
builder’s cement, after which
the entire framework is put
aside to dry.

In the construction of the
elevator and rudder the same
procedure takes place as in the
main wing construction except
that -1/16” square bamboo is .
used for the leading and trail-
ing edges. Bamboo can also be used for the main wing
tips. The best way to bend bamboo into any desired shape
is to heat the bamboo over a candle flame and keep bend-
ing to shape with your fingers.. :

The spars of both the elevator and rudder are made
from 1/32” x 3/32” balsa wood cut to the correct size

. as shown in the drawings.

The entire model is covered with light superfine Jap-
anese tissue. Banana oil is used as an adhesive in fast-
ening the covering to the framework of the model. In
covering the wings it is advisable to start fastening your
covering to the framework at the center section of the
wing and work toward the tips. (Continued on page 38)
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- The
Airplane Engine

By
Lt. H. B. Miller, U. S. N.

R
The Lubrication System

(CHAPTER 5)

'

OST of us normally think of the function of
M lubricating oil in terms of friction elimination.

This is true as far as it goes, but it does not tell
the whole story by any means. The first evidence the
engineer has of friction is in the appearance of heat. It is
essential that this heat be carried away from its source
and dissipated quickly. Otherwise, it will accumulate until
the temperature of the bearing or other affected part
reaches such a high degree that the bearing metal will
actually melt and thus “‘freeze” the engine. An expensive
overhaul will result.

Friction between two moving metallic surfaces can not
be entirely eliminated. If this were possible, it would be
a simple matter to construct a perpetual motion machine,
for if such a machine were doing no useful work and no
energy were being lost in friction, the original amount of
energy stored up would remain unchanged. Consequently,
the machine would continue moving forever,

Friction, thus, is a loss of useful energy. We know,
however, from nature’s law of the conservation of energy,
that there can be no complete disappearance of energy.
It will appear in the form of heat at the point that fric-
tion occurs. ’

The surfaces of bearings and journals may appear to be
very smooth with no rough spots on them. When investi-

Heating oil by leading exhaust around oil line

ol g

A graphic illustration of the oil cooler

gated under a powerful microscope, however, it is seen
that the surfaces which are so smooth to the eye are rough
and ragged areas. They are full of little holes, and sharp
projections appear all over the face of the bearing. It is
practically impossible to make any surface actually smooth,
even though it may appear to be so under the touch of
the hand.

IT FOLLOWS, then, that if the rough journal of a shaft
should revolve in a jagged bearing with no lubricants,
not only would friction result but, also, both parts would
rapidly wear away and soon the shaft would fall com-
pletely out of line. In turn, this would aggravate the con-
dition and before long the engine would be badly in need
of an overhaul. More than that, the loss of energy would
be a serious drain on the total power developed by the
engine.

Since it requires a certain amount of energy to overcome
friction, this energy can be deducted from the total power
generated by the engine. This is known as Friction Horse-
power. This, subtracted from the Indicated Horsepower,
which is that actually produced within the cylinders, will
give the power available to turn the propeller of an air-
plane or the wheels of an automobile. This is known as
Brake Horsepower. Naturally, if the friction can be re-
duced by skillful design or by the use of roller bearings,
more useful power will be available to pull the plane
through the air.

The use of lubricating oil solves satisfactorily both the
problems of heat and of wear, and, to a lesser extent, that
of loss of total power. This oil is forced into the slight
clearances allowed by the éngine designer. A reservoir of
sufficient capacity is provided for the engine in order that
a continuous supply of oil may be pumped to all bearings
during the entire time the engine is operating. As the
lubricant is forced out of the bearings, it is collected and
returned to the oil tank. This process continues indefinitely

19
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as long as the engine is turning over and
as long as the oil supply is maintained.

As the oil is forced into the bearings,
it provides a film or cushion which com-
pletely separates the two bearing surfaces
and prevents their contact. This oil fills
in the rough spots on the surfaces. In
addition, the oil will build up so that
there is a distinct layer separating the
two metal surfaces. Consequently, if
proper lubrication is had, bearings will
wear only slightly even after hundreds of
hours of hard work. -

As THE oil is pushed through the bear- -
[ings it absorbs the heat that is being
created and carries it off. The lubricant
will be collected in the sump of the en-
gine and be returned to the oil tank
where it will be given an opportunity to
cool before it is required to again circu-
late through the lubrication system. If
the oil collects an excessive amount of
heat, it may be necessary to provide some
form of an oil radiator or cooler in order
that the in-going oil will be of suffici-
ently low temperature to take up the heat of the bearings.

It might appear that all friction could be eliminated
providing the two metal surfaces are separated by the oil
film.” Unfortunately, this is not so. As the journal revolves,
a layer of the oil film will adhere to its surface and will
turn with it. Likewise, part of the film will remain station-
ary along with the bearing surface. It is seen, then, that
the oil is being constantly torn apart and separated. Since
lubricating oil has a thick body, it resists this continuous
breaking up. This is known as internal friction and can
not be eliminated.

The amount of pressure necessary to maintain the pro-
tective film between the two bearing surfaces is dependent
on the design. It is essential to keep this pressure well
within the capabilities of a reliable oil pump. The load per
square inch will decrease as the bearing area is increased.

FOR economy of ‘upkeep it is a general practice in en
gineering to anticipate a certain amount

of wear at the bearings. The turning sur-
face, or the journal, is invariably a shaft
which is transmitting power. Consequently,
it must be constructed of a hard, durable
metal. It would be prohibitively expensive
to permit this surface to get out of true.
It is possible, however, to build the bearing
out of some soft metal which will take the
wear and which can be
easily replaced. There are
various types of babbitt or
white metals, but in the
main their major constitu-
ent is tin. This may be al-
loyed with such metals as
nickel and copper.

Not only will the bearing
take the wear but being
softer it will permit the revolving jour-
nal to wear the bearing into a smooth,
snug fit. If too much wear should take
place, this clearance can be taken up by
removing shims, or thin metal strips
from between the two halves of the
bearing.

The babbitt or bearing metals are
generally built up as a layer inside a

Above, method of oiling accessory
section, and, below, the lubrication
chart (Wasp)
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hard bronze or steel backing. Thus, the
soft metal will have a firm foundation. If
too much wear occurs, it may become
necessary to melt the softer babbitt out.
It will then be replaced by spraying the
hot metal on the backing as it is revolved
in a lathe. After it cools, it may be
turned down to the required dimensions.
Thus, it is relatively inexpensive to renew
a bearing surface.

The roller or ball type of bearing con-
struction uses a somewhat different prin-
ciple than the sliding bearings we have
just discussed. We all are aware of the
fact that it is much easier to roll a box
on wheels than it is to slide it along the
ground. The roller bearing takes advan-
tage of this fact and reduces friction con-
siderably.

Practically all radial types of engines
use roller or ball races on their main
gearings. Having only one crank onits
crankshaft, this engine is ideally fitted to
make use of this system. It is more diffi-
cult, however, to fit ball races to the long
irregular crankshaft of a liquid-cooled
type of engine, and for this reason it is seldom done.

In this type of construction extremely hard steel balls or
cylindrical ‘rollers are contained within concentric circular
cages or races. A portion of the ball or roller projects
from the race both on the inside and on the outside. It
is this projecting surface that takes the rotating load and
permits the journal to turn inside the bearing surface. -

In selecting a lubrication oil for use in the airplane en-
gine many properties must be carefully considered. Of
these, perhaps the most important is viscosity. This is the
ability of the oil to flow. It is well known that as oil is
heated it becomes more fluid—in which property it is anal-
ogous to molasses, and everyone has heard the expression .
““as slow as molasses in the winter time.”

IN A previous article we discussed the tremendous heat
that is generated within the internal combustion engine.
If the lubricating oil were to get.too hot, it might become
so fluid that it would pass quickly through the
bearings without separating the moving surfaces.
It is necessary, then, to use an oil of such vis-
cosity that it will retain its body even though it
should absorb a great amount of heat.

The normal temperature of the air affects the
selection of the oil as regards viscosity. For in-
stance, in the winter the engine will
run quite cold. Consequently, as the
oil circulates through the
system it will absorb little
heat. As a result, the oil
will not thin out even
though the engine is oper-
ating. For this reason, rela-
tively thin oils are used by
aeronautical operators dur-
ing the cold, winter months.

On the other hand, the
natural heat of the engine
is considerably increased
by the heat of the summer
and the heated oil would
thin out considerably, thus
] affording poor lubrication

at the best. For summer
use, then, a much heavier
oil must be used. For ex-
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tremely hot
weather, such as
the tropics, a still
heavier grade’ of
lubricating - oil is
necessary. These
three grades are
practically stand-
ardized throughout
the aviation and
oil industries.

The Flash Point
of oil is a second
important consid-
eration. This is the
lowest temperature
at which oil will
give off a combus-
tible vapor. In
other words, if a
low flash point is
permitted the lub-
ricating oil will be
a dangerous fire
hazard. To raise
the flash point it

AIRPLANE: ENGINE:: 2%

due will be circu-
lated over and
over.
_If thepiston
rings are not in
good condition
drops.of this
metal-laden oil will
eventually find its
way  Once more
above the piston
and will finally be
deposited upon the
electrodes of the
sparkplug. There
it will short-circuit
the plug by offer-
ing a conducting
path of metal
across the gap.
Consequently, no
arc will take place
and the cylinder
will fail to fire.
Moreover, the
grit contained in

becomes necessary
for more vapors to be driven off by heat during the dis-
tilling process at the refinery. A low flash point will also
be produced if gasoline vapors pass by the piston rings and
saturate the lubricant.

It is essential that the lubricating oil contain no acids or
any foreign matter that might result in acids. This factor
also affects the selection of the fuels. Suppose, for in-
stance, that the fuel contained sulphur. As it burned, it
would form sulphur trioxide (SO;3). We have already
seen that complete combustion of the fuel will result in the
formation of water within the cylinder. The water (H,O)
will combine with the SO; to make sulphuric acid
(sto-l)'

If this acid condenses, as it might in a cold engine or
after the engine was stopped, it would eventually work
its way down the cylinder walls and fall into the crank-
case and combine with the oil. It is obvious that as the oil
circulated when the engine was again operated, the acid
would score and etch the smooth bearing surfaces until the
erosion was sufficient to necessitate a complete overhaul
of the entire engine.

The heavy loads placed
on the airplane engine re-
sult in an extremely diffi- -
cult problem of lubrica-
tion. Only the finest oil
should be used if the best
results are to be expected.
On the other hand, even
though the highest quality
of oil is poured into the
engine, it takes only a
relatively short time be-
fore it will gather up grit
and particles of carbon
that have worked down
from the cylinders. Mi-
nute particles of metal
will be worn from the
various cylinders and
bearings. All of this resi-

Above, precautions in remov-
ing oil tank

the oil will form
an abrasive compound which will tend to scratch and
erode the steel cylinder liner. The most satisfactory thing
to do-when the lubricating oil becomes saturated with
gasoline or water, and when it gathers up a load of resi-
due, is to drain the oil and replace it with a fresh supply.

N oiL filter, while effective when clean, would be able
only with difficulty to handle the large quantities of
oil that the airplane engine demands. Besides, its weight
is a factor. Both the Army and the Navy consider this
point of sufficient importance that their regulations provide
for an oil change after every ten hours of engine operation.

In this connection it is interesting to note that it is per
fectly feasible to work over used oil almost indefinitely.
The used crankcase oil is allowed to' settle. Many of the
impurities drop to the bottom and are drawn off. After
boiling and acid treatments a product is obtained that is
as good as.new, unused oil. Eighty-five per cent of the
original volume can be recovered. Various names are used
to designate it, such as “‘reclaimed oil” and “re-refined oil.”
3 Efforts have been:made
to market such a lubri-
cant, but have met with
no success for the unin-
formed- person doubts its
quality. Several companies
that operate fleets of auto-
mobiles and cabs have
adopted this system and
are saving thousands of
dollars a year, and at the
same time getting satis-
factory service.

We ordinarily think of
all lubricating oils as 2
mineral oil. This is not
necessarily true. There are
the organic oils which are
derived from animal and
plant life. - The animal
(Continued on page 47)

Left, oil system of the
Wright *J-5”




Donnie Crawford, five years old, who solo-ed in a Waco glider
and won the Goldsborough Trophy, at Ashtabula Air Meet.
Note the extra rudder bar for short legs

HE following contribution by Dr. Don Crawford,

Chairman of the Aviation Committee, Ohio Affli-

ated Exchange Clubs, Cleveland, Ohio, is worthy
of your interest.

Here it is: st =

Did your dad or mother, or possibly grandma, ever say
“Boys—what next?” to you? If they did not, I am sure
they thought about it many times since you first began
creeping around on the floor on all-fours. You know all
boys are subject to that very communicable disease ““what
next.” Every boy is looking around for something new
and exciting. So in this article, I'm going to tell you about
a new ‘‘what-next” which comes between the making of
flying models and the actual flying of a glider.

I know lots of
boys who have
built models until
they are weary of
it-—they are not .
yet old enough to
become glider
pilots and yet they
are a little too big
for models any
more. These are
the fellows to
whom this stunt
will - appeal. The
fellow who is just
itching to get into
a glider seat and
feel out the con-
trols, wiggle the
rudder a bit, and
jerk the joy-stick
back just to see
what happens.
This is the wvery
thing that you all
can do easily and safely,
and have a barrel of fun
if you follow out the
plans as laid down and
accomplished by the East
End Exchange Glider
Club of Cleveland, Ohio.

‘The Ohio Afhliated Ex-
change Clubs have adopt-
ed as one of their objects,
the advancement of avia-
tion. In addition to hold-
ing meetings, showing
movies, installing air bea-
cons, air-marking roads,
opening landing fields and
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| The

American Sky
Cadets

Below are winners in the
New England Champion-
ship Contest. Left (read-
ing from left to right),
Carl Harvey who took
fourth place. Paul Nord-
man who created a nation-
al record of 3 mins. 47-2/5
secs., and 5,000 ft. dis-
tance; and Leslie Jenkins
who took first place.
Right, Leslie and his prize
winner. Bottom, a close-
up of the Grant Twin-
Pusher that carried off the
Mulveyhall Trophy for
Leslie Jenkins

R

other promotional enter-
prises, the sponsorship of fly-
ing clubs, glider clubs® and
model airplane clubs has
been a huge success. The fly-
ing clubs, of course, are for
men; the gliding clubs for
boys sixteen and older, and
the model clubs for younger
boys.

In the case of the East
End Gliding Club it was
found necessary to admit
boys younger than the aver-
age. In fact, we
had one little fel-
low of five years
of age and another
of twelve to whom
we just had to al-
low the privilege
of membership.
Moreover, it turn-
ed out to be the
younger boys® par-
ticipation which
caused us to find
out how to use a
“glider - trainer”—
a real “what-next”
for you fellows
who are now
building models’
and want to do ad-
vance work.

We purchased a
light primary glid-
er early and before
we got along very
far in the actual art of fly-
ing, we had our glider all
smashed up. It was not so
greatly damaged from flying
accidents but we ruined the
thing completely by towing
it on a home-made trailer for
120 miles to an air meet.
The wings. were so badly
damaged it was necessary to
rebuild the whole thing.

While this was in process
of repair_the idea of using
Glider No. 1 for training
came to us, and we pur-
chased a Waco all-steel pri-
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Ohio Affiliated
Exchange Clubs

Promote Novel
Air Training Idea

mary for the man who was more advanced. The slower
ones were destined to fly the trainer—and in so doing
derived more fun and experience out of it than the
other man. The trainer was made by suspending the
glider on a cable which was placed between two sixty-
foot trees, located about 100 yards from the hangar
at the East End Gliderport.

HE glider containing the student could be put in
flying position by adjusting the supporting rope
toward or away from the center of gravity and when
a wind was blowing, all the sensations of gliding were
experienced while the glider was safely suspended. be-
tween the trees. The rudder controls responded with
all the alertness of a thirty-five-miles-an-hour flight;
the ailerons could lift up a wing on the slightest pres-
sure and the flippers would surprise you at the lift-
ing power when you pulled the stick back to your stomach.
So here was a device which a fifty-pound boy or a 200-
pound man could sit in for an hour and really learn to
fly. It proved much less costly than any other method of
trainer; it allowed the student plenty of time to master
the controls, especially the co-ordination of rudder and
stick, which every student seems to do wrong at first. It
is hard, after sled riding in a flexible flyer, to turn your
airplane to the right by pushing your right foot forward.
However, in this trainer you can soon get the “feel” and

there your solo flight in a shockscord release is made a.

whole lot easier.

When there is no wind an airplane propeller can make
plenty for you—have the pilot
stand the ship in front of you
while he’s warming up his
motor—you'll get flying ex-
perience, I assure you.

This glider trainer is a
wonderful asset in training;
it is a dandy way to get non-
flying, contributing members
of your glider club more in-
terested because they, too, can
have a “feel” of the stick. The
biggest and best thing is the
fact that without any danger
of damaging the wings or con-
trol surfaces, you can master
the technique of control, the
co-ordination of stick and rud-
der, and have a lot of real
pleasure doing so.

The East End Exchange
Gliding Club has been flying
every Wednesday afternoon
and Sunday morning since
May and has never had an
accident- to any of its flyers.
Moreover, it has -4 flock of
gold and silver plaques, cups
and money to show that in

o MODE
At right, Nie® Watlace
with the Travel Air “Mys-
tery Ship” that won third
place in the New York Eve-
ning Graphic Contest; and
below, some more of his mod-
els. Atbottomisthefamous
boy pilot, Robert Buck, who
holds several junior flying
records

o

competition it was able to “bring home the bacon.” We
have used shock-cord launching—wore out two 150-feet
shock cords, and are still at it, especially with the glider-
trainer device hanging between the trees.

-So that’s the story of a new ‘“‘what-next.”” Whether
you're five or fifty you can fly this safely. You can
get a glider trainer in three ways: Build one; get a
cracked-up one that some club has discarded, or borrow

- your big brother’s real glider and hang it up in your back

yard. Try it—you will have lots of fun.

R

Seventeen years old, holder of the junior transcontinental
: record both ways, also of the
junior record for a flight to
Havana and back, and with
over 350 flying hours to his
credit, Robert Buck, - known
the country over as “Bobby,”
has achieved the ambition of
every boy who reads this
magazine. -

What gave Bobby his first
interest in flying? He was
asked this question when in-
terviewed at his home in Hill-
side, N. J. “Model airplanes,”
was his reply. He went on to
say how he built his first R.
O. G. at the age of twelve.
What is more, he is still
building models and has just
finished an autogyro. You
might think that a young fel-
low who flies around breaking
records would not bother with
models, but Buck says that the
finest way to learn about avia-
tion is through models—and
‘he is still learning.

Many boys consider them-

(Continued on page 48)




A Course in Airplane Designing
By Mastering This .Valuablé Course, fhe Model Builder of

Today Lays the Cornerstone for His Career as the
Aeronautical Engineer and Designer of Tomorrow

~y

By Ken Sinclair

FFICIENCY, combined with safety, is the goal to-
ward which every aircraft designer is striving. He
tries to make his ships more and more efficient;
~ which includes such matters as payload, speed, comfort of
passengers, economy of construction and operation, etc.
He tries to make them safe, which requires among other
things an ample factor of safety against stresses, a low
landing speed, freedom from dangerous stalling and spin-
ning characteristics, and so on. ' _

In the two articles previous to this we have discussed
the work of various designers who are trying to attain this
goal by building machines that differ, either in principles
of operation or in methods of control, from the more con
ventional airplane. However, there is another group of
engineers—a very large group—who are pinning their faith
to the accepted type of airplane, claiming that it is the
only practical solution to the problem.

It has often been said in recent years that modern air-
planes show little or no improvement over the ships that
were built during and immediately after the World War.
The designers who are sticking to the conventional type
. of ship, however, point out that, payload and power con-
sidered, the modern airplane is greatly superior to its pre-
decessor.

For example, 2 modern two-place light ship with a sixty
horsepower motor shows a high speed that is comparable
to that of a single-seater wartime pursuit job that had
twice the power! This modern ship, too, is stronger in
every detail; it lands much slower than did the wartime
bus; and it is, when compared to almost any of the older
planes, a dream to handle. :

That is_just one example. Airplanes today, through
painstaking research and designing skill, have been de-
veloped into machines that are a great deal more satis-
factory than were

have all of the characteristics that are sought after by the
designers of the more or less “freakish” machines; and they
say that the airplane will combine these characteristics
with operating efficiency and low cost. :

In this article we will discuss the work of those men,
touching on the highlights of modern development in air-
plane design.

Perhaps the most outstanding of recent developments in
airplane design is the light plane. It is not quite accurate,
to call the light plane a recent development, as the history
of the type goes back into the old days of rotary motors
and castor-oil lubrication and pusher “flying kites.” Santos-
Dumont built the first featherweight ship."He called this
tiny monoplane the Demoiselle; and, being a small man, he
managed to make some very remarkable flights in it. Other
pilots flew it too, but it was rather tricky and hard to
manage. In fact, its antics at a British flying meeting
caused it to be called the “Infuriated Grasshopper.”

THE Demoiselle was the first ship that was built with
the express idea of constructing a small, light plane
that could be used by the average man.

In more recent years, aircraft manufacturers have just
come to realize that the greatest market for airplanes lies
in the general public. Thus, after a long period of almost
total extinction, the light airplane has come to the fore, -
being developed into a machine that is both cheap and
thoroughly airworthy.

What is the purpose of the light airplane? Who is to
use it, and what will he use it for? Its purpose is this:
to supply the average®man with a machine for air travel—
and to do this at a price that he can afford to pay.

The average man will find the light airplane extremely
useful. As a sport machine it is unexcelled, increasing as
it does man’s range of

their older brothers.
The engineers who
are sticking to the
conventional airplane
and  developing it
further build their
arguments on this <
fact. They contend =

that in view of the n
Flight path ef
Ffaster slp —

ment that has already

ANGLE of CLIME

= Flight path of

existence and chang-
ing his viewpoint. In
an automobile, even
on the best of roads,
it is difficult to aver-
age — with safety —
more than forty miles
an hour on a long
trip. However, in .a
light airplane speeds

lightplare.
: of from seventy to

tremendous develop-
Fower Line

taken place, the ac-
cepted type of air-
plane is our best bet.
They say that the
airplane can be de-
veloped from its pres-
ent state of safety
and efficiency into a
machine that will

The angle of c/imb, and rot
necessarily 1he rate, - governs a

ninety miles per hour
are easy, and the air-
plane is not troubled
by slow traffic and

Ferce

plane’s ability fo get ouf of a srmall winding roadways
field and over obsiructions that cover twenty
= miles or more to go a
(Continued on page
41)
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Special Course in Aerial Radio
By Capt. Leslie S. Potter

L

(CHAPTER 5)

ONDENSERS built for radio purposes have to be
built to withstand high voltages. When used for
transmitting they are commonly named high poten-
tial condensers. The insulating material, whatever medium
is used, is called the dielectric.
If we connect a condenser with a battery and transmit-
ting key, the moment the latter is

When the key is released and the charging circuit
broken the condenser will discharge round the circuit pro-
viding the outlet, and these series will continue until the
energy is worn down by the resistance of the circuit. The
current that is sent round a circuit following the discharge
of a condenser is called an oscillating current. :

When a spark gap is included in

pressed and the circuit completed, a
current will flow into the con-
denser. The plate in the condenser
that is connected to the positive® |
terminal of the battery will become
positively charged, and the plate
connected to the negafive terminal
will become negatively charged.
Owing to the insulation between
the plates, no current can pass
through the condenser, so the dif-
ference of potential between the
plates increases as the current con-
tinues.

Owing to the law of like repelling
and unlike attracting, when con-
densers are made up (as they usu-
ally are) of several plates, a positive
charge on one plate will cause a
negative charge on the next, and
this, in turn, will cause a positive
charge on the one after, and so on.

Fg. 8 (above). Western Electric
transmitter and receivers installed in
fuselage of mail plane

a discharge circuit from a condenser,
the latter will charge until the dif-
ference of potential is high enough
to break the resistance offered by
the air between the electrodes of
the spark gap. Then a spark will
jump the gap and oscillations will
go round and round the circuit, con-
tinually crossing and recrossing ‘the
gap and producing the crackling
noise known as the spark discharge.
Each oscillation is somewhat similar
to the twanging of a harp string.
The vibrations are violent at first
but gradually die down.

The speed with which the oscilla-
tions of an oscillating current de-
crease is determined by the resis-
tance, or the damping in the circuit
round which they are passing, and
the extent of the oscillations de-
pends on the rate of damping.

Fig. 4 (left). A view of the interior of
an airplane transmitter showing the
component parts
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" on to the inductance. The

* resistance at this point. The gap can

former. The secondary coil

ing the condenser discharge
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Now the length of a spark gap determines the amount of
be made larger and
the resistance increased or the gap can be reduced and
the resistance decreased.

If the gap is too large, however, so that when the con-
denser is fully charged the difference of potential is still
insufficient to send a spark across the gap, it will probably
ruin the condenser. The energy, seeking to find some out-.
let which is denied it by the length of the spark gap, will
probably puncture a hole through the dielectric, or insu-
lating material of the condenser.

N Figure 1 we have a power circuit being stepped up
I by a transformer and passing on to a condenser. A
discharge in the form of oscillations passes from the con-
denser across the spark and E

smaller coil is the primary
coil, and the larger is the
secondary coil of an oscilla-
tion transformer. It wi

be noticed that neither coil
has an iron core, and for
this reason it is sometimes
called an air core trans

is connected to the antenna
and ground as shown.
The oscillations follow-

are transferred by induc-
tion from the primary to
the secondary coil, and on
to the antenna. Several
thousand oscillations cross
the spark gap and pass
round the circuit in rapid
succession, causing vibras
tions to be set up similar to
the harp string. The read-
ing of this explanation
would suggest the process
just described was a lengthy
one, but in reality each
train of oscillations occu-
pies only an infinitesimal
fraction of time. Figure 2
will help to make the pic-
ture of oscillations clear.

Capacity of Condensers
THE capacity of a con-

denser depends on the
size of the plates used and
the thickness of the dielec
tric. Increase the thickness
of the dielectric and you -
will increase the capacity of the condenser. Condenser
capacity is measured in microfarads, written mfd. Con-
dlens?g used in transmitting generally range from .001 to
.1 mMid.

We spoke, in an earlier article, of how the total capac-
ity of batteries and resistance coils is affected by coupling
them in different ways. The same applies to condensers.
Condensers connected in parallel bave a total capacity
equal to the sum of their individual capacities. Condensers
connected in series have a total capacity less than the
capacity of one. ;

Look at (a) in Figure 3.
same individual capacity, but the pressure reaching each
has been reduced, and this, of course, reduces the total

o

capacity. Each has an individual capacity of .004 mfds.,

A T L

Fig. 7. Typical Western Electric two-way radio-telephone
in mail plane

Each condenser has still the -
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but by connecting them in series the combined capacity
is reduced to .002 mfds. If, however, they are connected
in parallel as shown in (b), the total capacity will be the
sum of the capacity of each.

Sometimes the voltage may be too strong to permit the .
condensers being connected in parallel, and if we do not
want to reduce their capacity, but want to protect them
against the high voltage, we can ‘connect them in parallel
series as shown in C. Here the total capacity has not been
sacrificed but the total resistance strength has been in-
creased. :

The frequency of a condenser discharge is regulated by
the condenser capacity and the inductance in the circuit.
The greater the capacity of a condenser, the longer it will
take to discharge and the frequency will be correspond-
ingly less. Reduce the ca-
pacity of a condenser and
you reduce the time needed
to. discharge, and conse-
quently increase the fre-
quency. Therefore, by con-
necting condensers in par-
allel their capacity is in-
creased and the frequency
reduced. By connecting
them in series the capacity
is reduced and the fre-
quency increased.

IT 15 similarly with induc-
tance. The greater the
inductance, the longer it
will take for a given
amount of current to flow
through it, and the fre-
quency will be reduced.
The smaller the inductance,
the less time will be taken
by a given amount of cur-
rent flowing through it and
the greater will be the fre-
quency. These are impor-
tant points in the study of
radio and should be com-
. mitted to memory. Ques-
tions bearing on them are
often included in the ex-
aminations. They are set
out again below for the
sake of greater clearness.
Increase capacity, in-
crease inductance —
; Decrease frequency.
N Decrease capacity, de-
crease inductance —
Increase frequency.
Capacity and inductance
not ‘only influence the frequency, they also influence the
amperage, that is the quantity of current flowing through
a circuit. Both capacity and inductance have a reactance
of their own, but these, fortunately, offset each other be-
cause they have opposite effects on the frequency. There-
fore, at some particular point of adjustment these two
reactances can be compensated to a point where each neu-
tralizes the other and the effective reactance is zero.
When this happens, the circuit is said to be in resonance,
and this is the point when the greatest flow of current will
be passing through it. It can be determined by including
an ammeter in the antenna circuit. When this indicates
the greatest flow of current the circuit will be in resonance.
The antenna circuit must be in resonance with the os-
cillatory circuit. A receiving aerial must be in resonance




SPECIAL - COURSE IN AERIAL RADIO 27

with a sending aerial to get the strongest signals.

It has already been explained how frequency affects
wave length. 'We have now seen how frequency is
affected by capacity and inductance. From here it is an
easy step to see how intimately the latter are connected
with the wave length. Increase the inductance and longer
wave lengths are possible. By add-

heat and the length of the wire.

If we call this wire a filament and insert a piece of
metal into the glass tube, giving it a positive charge from
a battery, these free electrons, instead of hurtling back
and forth, will be attracted to the positively charged piece
of metal, called the plate, and an electric current will be
created. The positive charge on

ing condensers in series and so re-
ducing the capacity (see Fig. 3),
the wave length is shortened.

Tubes

Hitherto we have dealt solely
with spark sets because they have
defined more simply the problems
under discussion. Spark sets, how-
ever, are rapidly dwindling in
numbers, and the use of certain
types after a given date has al-
ready been forbidden. The vacuum
tube is now used in practically all
receiving sets. Its compactness has
made possible the installation of
radio apparatus in airplanes which
would have been otherwise impos-
sible, and as we are concerned in
this article primarily with aerial
radio, a knowledge of the vacuum
tube becomes essential..

The first tubes were invented by '
Dr. A. J. Fleming of London in
1904 and were known as valves.
In England they are still known
as valves.

this plate must, of course, be
greater than the positive charge
remaining on the filament.

Following the production of the
original Fleming valve, various
improvements have taken place.
The addition of  the “Grid” is
probably the greatest of these.
The grid is a small coil of wire
inserted into the tube so as to in-
tercept the electron flow from
filament to plate. If the grid is
positively charged from another
source,: this will increase the posi-
tive charge being exercised on the
negative electrons and cause a con-
sequently increased flow of cur-
rent. The grid current can be al-
tered to regulate the flow of cur-
rent from filament to plate.

The capacity of the tube will
depend on the size of the plate
and the size of the filament, and
also on how completely it has been
evacuated. Tubes nowadays have
been given wvaried titles such as
audions and amplifiers, but what-

To understand the principles
underlying the construction of the *
vacuum tube we must get back to
the theory of electrons discussed °
in the first article in this series. It will be remembered
that atoms contain minute particles known as electrons,
and that these electrons are of two types, negative and
positive. The tendency of electrons is always to maintain
a state of equilibrium,—negative electrons will be attracted
by a positively 5
charged atom —
one that has less
than its normal
complement of
negative electrons,

When a piece
of metal or wire
is heated to a suffi-
cient intensity it
will throw off mil-
lions of negative
electrons, and this
will leave the wire
positively charged.
If this takes place
inside a glass tube,
the electrons hurtle
back and forth at
tremendous speeds,
being  alternately
attracted and re-
pelled by the heat-
ed wire. Their
numbers and the
speed of their
- movements will be
regulated by the
intensity of the

Fig. 5. Airplane transmitter designed for remot
control ;

Fig. 6. Two-way Western Electric radio-telephone installation in Fairchild monoplane

‘ever particular purpose they serve,
‘the principles. of construction re-
main unchanged. The filament is

: often called the cathode and the
plate the anode.

The use of tubes in receiving sets is dealt with in ar-
ticles devoted to reception problems. It will suffice for the
moment to remark that their chief functions lie, perhaps,
in amplifying the volume of the signals received and in
rectifying the di-
rection of flow of
an alternating cur-
rent, A two-elec-
trode tube will
pass. on an alter-
nating current in
one direction only,
and for this reason
is often used in
charging storage
batteries from an
alternating current

supply.

creasing the power
of signals is con-
cerned, this will be
easily understood
if it is remembered
that there is al
ready a current
flowing through
the plate from a
separate source be-
fore the alterna-
tions created by
(Continued on

page 36)

So far as in-
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Cagt. H.J Loftus-Price,
X=-ROYAL A!.R. FORCE

CHAIRMAN OF THE BOARD

HIS month ‘some of our readers have asked such
interesting questions I deem it worth while to go in-
to them in this department for the benefit of the rest.

The subject of armament deserves a little explanation.
Guns which shoot through the propeller are those weapons
which are firmly mounted on the airplane, just forward
of the pilot, and which shoot in the same direction that
the airplane flies. Were these aerial machine guns to shoot
a continuous stream, the bullets would hit the propeller,
as the blades pass through the line of fire.

However, through an ingenious device which is geared
to the engine, called the gun gear or interruptor gear, these
guns are prevented from firing whenever a propeller
blade comes about in the line of fire, even though the trig-
ger (which is on the end of the pilot's control stick) is
being pressed by the pilot. :

A better way to phrase it would be to say that, instead
of the gun “shooting through the propeller,” there is a
device which prevents the gun from firing when the pro-
peller gets in the way. . 3

Were this device to malfunction and a half-dozen or
5o bullets go through one propeller blade tip, this tip would
tear off. The propeller, so unbalanced and whirling around
at about 1,700 revolutions per minute, would vibrate the
engine off its bed before the pilot could pull back the
thror;&le and idle the engine down. This has actually hap-
pened. ;

On one occasion, while testing a synchronized gun at

T T

the gun butts, the rod which holds the gun at a fixed
distance from the engine, buckled, and this allowed the gun
to fire a bit prematurely. Sevéral bullets went through
the propeller blades and both tips tore off, one of the latter

being hurled more than 100 yards and ended up by slid-
ing across the floor of the woodworking shop, the door of
which had been left open. /

Now let us take up the question of how Army Air
Corps planes are designated. These airplanes are divided
into eight classes, according to the type or model. Al
though these planes are invariably known to the layman
by their commercial names, the Air Corps knows them
by their' model designation, viz.:

Model Designation
Pursuit (fighting planes) oz Pogeovagd
Observation planes - (@)
Attack (ground straffing) planes ............ A

Transport, cargo, ambulance, workshop planes C
Bombardment planes
Primary training planes
Basic training planes; used in transition from
primary type to service type planes............ BT
Photographic planes B
Airplanes on experimental and service test status are
prefixed by the letters “X” and “Y”. Thus a pursuit type
developed either at a factory or at the Air Corps Material
Division at Wright Field, Dayton, Ohio, would be labelled
“XP”, followed by a number  (Continued on page 38)

A famous artillery observaton plane of the Great War, the British R. E. 8
Oficial photograph, U. S, Army Corps.
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same category. The ad-

HIS is an unusual type of
I airplane for America, al-
though it was a popular
and much used type in Europe.
The famous Pischoff Autoplane
was really the first of this cate-
gory, designed with the propeller
working behind a monoplane
wing, with pilot seat under the
wing, while the tail group is held
by either covered or free outrig-
gers, which can also be classed as
a “fuselage.”

In 1910 the Pischoff monoplane

performed well and was
accepted as the official
type by the Austro-
Hungarian Army. The
flying model of this plane
was excellent and was
considered one of the best
models for using gear
transmission for the pro-
peller.

The first all metal air-
plane in the world, the
French Ponche - Primard,
which was . exhibited in
1911 in the Paris Aero-
Salon was also of this
type. In Germany before
the war, Dorner (not

How to Buil
the y

Curtiss-Wright

‘‘Junior’’

By Prof. T. N. de Bobrovsky

A Scale Flying Model
of America’s Popular
Light Plane

No. /

portant. The flying model of these
is a great deal better than the or-
dinary tractor model.

The Curtiss-Wright Junior also
gave the same good performance
and the model shown in the pic-
tures made a take-off with just
sixty propeller revolutions. This
model is very simple to build and
can be completed in a very short
time. The first model was finished
and ready in eight hours, half of
which time was taken up in dry-
ing. The drawings were made

from some published
photos and all data avail-
able.

Modifications were made
in the rear fuselage line
to make it stronger, the
distance between the fuse-
lage and wing was in-
creased, owing to the di-
ameter of the propeller,
and a few other points
were changed to mike it
less difficult for you to
build.

I PROJECTED the most
simple method for the
motive power. - Perhaps

Dornier) also designed a
few airplanes of this
type. During the past
years the German firm

the motor stick at the top
of the wing detracts from
the appearance of the
model, but it is simple and

“Albatros,” built and

‘manufactured sport air-

planes with the same lines
and characteristics as the
Curtiss-Wright Junior of
today.

While in Holland the
Koolhoven F. K. 30 sport
airplane is also from the

vantages of this type of
airplane are the stability,
free view of the pilot,
pusher propeller and other
minor points equally im-

e e o P e

more effective.

It is also possible to
build this model with a
compressed air motor by
using the fuselage for
holding the tank, and a
longer tube to the motor.

Another way is by fix-
ing the rubber motor in
the wing between the
spars, using two gears for
transmitting the power
to the propeller.

Still another method is

(Continued on page 39)
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(Continued from page 27)

the incoming signals are received. The plate
current alone, being a direct current, sets
up no alternations and consequently no
yibrations in the receiving telephones, but
when signals are picked up by the antenna
and passed on through the tube, their power
is vastly increased by the current already
flowing through the plate.

In transmitting sets, by the use of various
types and sizes of tubes, current of any
desired frequency may be obtained. By
pressing the sending key a current is started
in the plate circuit. The tube then com-
mences to function in the manner already
explained, and oscillations occur  in the
grid circuit which are passed on to the

L5 [ = Wrkims DIAGRAM rire Oacice ATiN, TRANS FORMER

antenna circuit. The functions of the trans-
mitting~ tube -lie, then, in generating os
cillations.

Figures 4 and 5 are two views of a
Western Electric tube transmitter used in
the air, It consists of a quartz crystal which
controls the frequency of the oscillations
generated by the 5-watt Western Electric
vacuum tube. A second 5-watt tube is em-
ployed as a frequency doubler. Four 50-
watt tubes are also used. The first delivers
a carrier power of 30 watts to the antenna
circuit and acts as a modulating power am<
plifier. The other three are called audio
frequency amplifiers.. Figure 6 is a two-
way Western Electric radio telephone in-
stallation in a Fairchild monoplane show-
ing the antenna tuning unit. Figures 7 and
8 are further examples.

1f reliable tubes are installed in accord-
ance with instructions issued by the makers
they will generally give little trouble. They
should not be overloaded, and where high

~ frequency currents are used it is advisable
*to install a fuse capable of carrying the

approximate current delivered to the plate
circuit of the transmitting tube. Any sud-
den increase of voltage will then be in-
dicated by the fuse burning out, and this
will save the tube. Tubes should be warmed
up, that is to say, their filaments should be
lighted for a short time before power is
applied to the rest -of the circuit.

An ammeter is always installed in antenna
circuits to indicate the volume of current
passing through them. The reader should
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remember that a radio system is divided
into several circuits which, although act-
ing conjointly, are nevertheless distinct.
Current is conveyed from one to the other
by induction.

A qualification should be made here.
Only oscillating currents can be induced
from one coil to another, direct current
cannot be conveyed by induction. It fol-
lows then, that if the ammeter in an an-
tenna circuit is showing a reading, an 0s-
cillating current is being induced into it.
This is important because it shows that the
tubes are oscillating, and the operator should
make sure of this.

A shorting in the antenna circuit will
cause the plate in the tube to become red
hot, though this could also be caused by
incorrect coupling between the plate and
grid circuits. Any overheating of the plate
circuit should be regarded as an indication
of trouble, and examination should be made
for possible causes.

Next month we will deal with the func
tions of the quartz crystal, the different
types of antennas, and show how to go
about erecting a transmitting antenna.
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Winning My
Wings

(Continued from page 10)
instructor, looked at me keenly and asked:

“How do you feel?”

“Great,” I answered.

“Well, we'll go up and see how well
you feel.”

As we started off Gene said:

“You' re taking me for a ride today. Go
to it!"”

I did. After making three fair landings
I followed Gene's instructions and climbed
to 2,200 feet. Gene leaned over to my
ear.

“Know how to get out of a spin?”

= Yent

“Neutralize the stick and kick opposite
rudder.”

“Good. Tl put her in, and when I tell
you to, you take her out.” '

I nodded. Gene took the stick. Up went
the nose. Up. Up. We stalled. Then
the left wing went down. The whole ship
fell off to the left. What a feeling! Then,
without an appreciable lapse of time, we
were spinning, nose down, the earth whirl-
ing around. I hardly blame pilots for fail-
ing to get out of spins!

“Take her out!™ '

Viciously, I kicked - right rudder and
pushed the stick to neutral. We stopped
spinning. We were diving almost vertically.
I pulled back on the stick, levelling us out
so rapidly that my head was pulled down
to my chest by the force of the quick change
of direction.

We flew level again!

“Good,” said Gene. “Land her. You
don’t need to be in such a hutry to level
her out. It doesn’t hurt to get a little
speed.”

I landed, taxied up to the hangar, and
stopped. Gene unfastened the safety belt.
I wasn’t going to solo after all! I started
to climb out.

*“Stay here,” said Gene, “I'll get Johnny
to go up with you for a check flight.”

My heart' bounded. Johnny climbed in
after a moment.

“Take me for a ride!” he said.
taxied off Gene waved his hand.

I made two landings, climaxing the last
one with a ground loop. John climbed out.

“Tighten up the safety belt if you like.
Keep an eye out for other ships and go
to it!”

I opened the motor wide, and away I
went! I looked down, to see Gene and a
group of pilots and students watching me.
This was my time! I made the usual circle,
coming around to land. I cut the gun. The
glide was satisfactory, but the edge of the
field slipped under me when I was still
nearly a hundred feet up. The ship glides
much farther with only one in it. I gave
it the gun again and went around, this time
going into my glide sooner. Up came the
field. I concentrated all my attention on
landing. This had to be right! I levelled
off gradually, holding the ship off. Back
went the stick, up went the nose. Crunch!
Tail skid and wheels struck at once and,
believe it or not, I did not bounce an inch!
A good landing, my first alone!

I taxied up to the group triumphantly,
waggling the rudder like a pleased puppy
wags his tail. I had won my wings!

As I
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(Continued from page 12)
6 ins. has an aspect ratio of 8.

Of the half a dozen odd stresses set up
in the wing of an aeroplane, we need only
consider three. (1) Lift stresses due to the
lifting force equal to the ,weight and car-
ried by the main spars running from tip to
tip. (2) Drift stresses, taken account of
by the fabric covering of the wing and if
any internal wire cross bracing. (3) Land-
ing stresses, due to the shock of alighting.
Of the three, the first and the last are the
most important stresses to consider, as the
second is amply taken care of by the wing
covering, no further strengthening being
necessary, except in the case of very large
models, and even then it is hardly neces-
sary.

Sometimes, though, a wing is weak in
this second item before covering, and one
has found cases where the covering of the
wing has disfigured the shape of the wing
in plain view due to stretching the silk
unevenly. Of course, the finished article
was strong enough in all conscience, but
just a trifle crooked! However, careful
wing covering will soon eliminate trouble
there.

As the lifting forces and the landing
forces are more or less running together,
it is usual to make one set of spars serve
both purposes, or, rather to counteract
them. One might add at this point that
with the average model weighing not more
than a pound (or even-more), and with

a medium thickness wing section, there is
very little tendency for wing-flutter to set
in as here, again, the wing covering (in
the case of double-surfaced wing, i.c., cov-
ered both top and bottom) take all the

A Super-Light
Wing
R

stresses.
wing-flutter in flight are those which are
single-surfaced and with small spars.

The next item to be considered is the
wing section employed. The greater the
camber of the wing section the smaller the
spars necessary. One of the most success-
ful wing sections used on models is the
“Clark Y. This section has a maximum
depth of nearly one-ninth of the chord.

It will, perhaps, be best to take this sec

tion “as a standard. Now comes the next
problem, the position and the number of
the wing spars and their dimensions. One
type of wing has one spar on the leading
edge and one on the trailing edge. This
type of construction is quxte useful in wings
of a chord less than 3 ins., but for larger
chords is rather weak.

A better system is where the leading and
trailing spars are retained with an addi
tional one inserted at the point of maximum
camber. Here, again, the wing will not be
very strong and also will be heavier than
the two-spar system. Another step furth-
er onward and used by some aero-modellists
is one that has the advantage of being
adapted to low-wing models, where the cam-
ber is reduced at the fuselage to the thick-
ness of the spars in the center section. It
also has the advantage of allowing a smooth
surface of the top portion of the covering

The only wings able to develop.
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which is sometimes spoilt:by a spar on top
of the camber.

There is yet another alternative wing con-
struction, and that is the use of a wire
leading and trailing edge, either or both.
Aerodynamically, ‘a wire trailing edge is
better than a wooden one, for the simple
reason that it is thinner and does not cause
so much air-eddying behind the wing. Sim-
ilarly, a wire leading edge has the effect of
reducing the total resistance of the wing.
Pointing the nose of an aerofoil to a
streamline shape (often called a “Phillips
Entry”) is advantageous in decreasing the
resistance slightly at high speeds; which
means at small angles of attack.

Thus a wing with a wire leading edge
and trailing edge is more efficient than with
corresponding wood spars, and it seems
that the best form of wing construction is
one with two main spars, one above the
other at the point of maximum camber, and
a wire leading and trailing edge. The
size of the wire is largely dependent on the
distance between the ribs, but usually is
24 S.W.G. steel wire.

Having outlined the principal ways of-

spacing the wing spars, let us now turn to
the wing as a complete unit. The ribs,
or fore and after members that form the
wing section, should be given careful con-
sideration. - As every aeromodellist knows,
the total weight of a model aeroplane is
the most important factor of all, and the
really efficient model is one in which all un-
necessary weight has been avoided. Wing
ribs offer to the model designer a great op-
portunity of saving weight, and they should
be made very carefully.

First of all, ribs serve little other useful

2 Hawk Soaring Gliders

This 247 glider can be assembled in 5 minutes.
All parts cut to size and shape. Cement and
insignias and instructions are furnished. There
are 2 complete sets for 2 gliders in this kit.
Has recorded flight of one minute. PRICE FOR
KIT $0.75, postpaid. 5
DORNIER “DO-X

i full size sheets f hllc prints to build above
“DO-X."* All wood model, exact scale......31.50

WAR PLANE PICTURES FREE
With each order of $1.00 or more we will give
FREE 20 pictures 0{1 world war planes in

action.

BLUE PRINTS
SCALE NON-FLYING

Scale Non-Flying Sikorsky 10 Pl...........$0. 25
Super Army Hawk
Lockheed (Winnie Mae) ..ivevvvrrnssnnsins .25

SPECIAL PRINTS

107 to 15"
Curtiss Hawk P3A and Travel A,I.c........4$0.25
Curtiss Hawk P6 and Boeing
T P R et A i R e T e L | S
Boeing 80A and Curtiss Condor....... .25
Sikorsky $.38 and Boeing, 204........0400. .25
Supermarine and Mercury Racers .......vs .25
Wallace Touro Plane and Inland Sport.... .25
Keystone Bomber and Hall Aluminum; Patrol .25

SCALE DRAWINGS
OF

TROPHY WINNERS

Curtiss R.3.C.2, ....
Curtiss R.3.C.1. ....

SCALE

WORLD WAR PRINTS
Frem Official Drawings.

BRISTOL SCOUT
FOEKER D. T
SPAD 220 ...

E.5.A.

FDI\I(FK TRIPLA’\IE
PFALZ (D12 }
CURTISS JN.4 ... ........
ITALIAN ANSALDO (8.V. A l
SOPWITH CAMEL ....
SOPWITH TRIPLANE
GUN_BUS .........
NIEUPORT ......ccons = .
SOPWITH SNIPE ......cs0000.-
ALBATROSS D3 ....

R e

FLYING MODELS SCALE—24"

Super Army HawWk ..iirecesasssaansenssnssdhd0
Hawkers TULT  siassessssinnnennnrsanssssne .:g

GAMECOCK R.O.G.

ALL BALSA

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

THE 8. E. 5 “A”
247 WINGSPAN

The construction set for this plane contains all
the necessary parts and material; ribs cut, form-
ers made, celluloid wheels, full size layout exact
scale blue prints and Instructions. All wood

parts are of feather weight BALSA. The 8. E. 5
“A" is easy to construct and is by far the best
flying scale model that can be built, holtllns the
present record of 48 seconds. The 3. L. A,
has a gliding angle of 12 to 1, a ccmng of 60
feet—nothing like it has yet been produced in
kit sets.

The S. E. 5 “A" is the plane that won for the

Royal Flying Corps the supremacy of the air in
the World War.
PRICE FOR KIT $3.80, postpaid.

Hawk Model Aero lanes

4944 IRVING PARK BLVD.

DEPT. RS

CHICAGO ILLINOIS, U. S. A,
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purposes than: that of maintaining the cor-
rect wing section, and as they ‘have to take
only the slightest load, they should be made
as light as possible. The-principal material
used is threesply, either 1/16 in. thick or,
for lighter ‘and smaller models, 1/32 in.
thick. It is strongly advisable to lighten
them by fretting out the inside portion as
much as possible, even though it may en-
tail a certain amount of work.

Some model-makers have successfully
used Balsa wood for wing ribs. A notable
example of this: wood being used for this
purpose is in the low-wing monoplane de-
signed by Mr. R. N. Bullock. = This model
was the winner in 1929 of the Interna-
tional Cup presented by Lord Wakefield.
In this model the Balsa wood ribs are about
1/ in. thick and spaced about every 2 ins.
along the wing. ~They have been lightened
by cutting away that portion of the rib
where the wing surface is quite flat, i.e.,
the rear portion of the under surface.

This particular wing, by the way, is fitted
with a wire leading and trailing edge. The
three-ply rib is, of course, much stronger
than the Balsa wood rib, but is not nearly
so light. It is better to use many Balsa ribs
closely spaced than a few three-ply, as this
does ot allow the silk to sag to such a
marked degree. In this connection a very
useful addition to a finished wing is the
use of riblets or small ribs. running from
the leading edge to the main spars. “They
are especially handy when the main ribs
are rather far apart.

The wing tips offer a variety of ways of
construction.” The simplest, of course, is
the square tip consisting of one of the ribs.
This is both ugly and bad from an aero-
dynamical point of view. It is much better
to taper the tips either by a piece of wire
{or thin wood), connecting the leading and
trailing edges, or by a piece of three-ply
suitably lightened; glued-on to the under-
side of the end rib and spars. = The wire
method is the one which has been most
widely used, and is strongly recommended.
The wire—steel, of course—also acts as a
shock absorber in the event of a bad land-
ing on a wing tip. The main spars may
be of birch or spruce. The latter is lighter
though not so strong, and must be of larger
section than birch if the same strength is
to be obtained. :

And now, last, but by no means least,

“comes the subject of wing covering. It is

almost unnecessary to state that for a wing
to attain any efficiency at all, the fabric
must ‘be taut, with a minimum of sagging
between the ribs. This is a golden rule, and
should be followed carefully. For material,
proofed silk is quite satisfactory, but far
better results are obtained by covering the
framework of the wing with Japanese silk
(the finest possible), and giving it a coat
It is really remarkable how
strong ‘a wing becomes when once it has
been covered in this way. One has to be
careful, though, not to give too many coats
of dope, as this may cause the wing to
warp on warm days. Two coats are usually
ample.

Just a word on fixing the wing to the
fuselage. It is inadvisable to fix a wing
permanently by nuts and bolts. The most
successful method is to make two wire
saddles bound to the leading and trailing
spars and bent to fit the fuselage at the
widest point. The wires run about half-
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way down the depth of the fuselage and
hooks are formed in the ends so that the
wing can be held in position by rubber
bands, which pass under the fuselage. This
system serves twoO purposes. Firstly, the
wing can be moved along the fuselage to
get the correct position. = Secondly, the rub-
ber bands act as shock absorbers when the
machine makes a wing-tip landing.

R
Aviation

Advisory Board

(Continued from page 28)
which would classify it according to its
style, such as “XP-6" which was the experi-
mental stage of a pursuit plane made by
the Curtiss Company somewhat on the style
of the Curtiss “Hawk.” If this experimental

‘model proves to be of an acceptable type, a

small lot is then bought and sent to some
active station for service test; in other
words, they are used in the service along
with other pursuit machines to test their
serviceability and desirability. Such experi-
mental planes would then be labelled “YP-
6-5.

There are still some airplanes in the ser-
vice which are known by an earlier system
of model designation, such as the DH—
DeHaviland, and the PW—Pursuit Water-
cooled, but these are either obsolete or ob-
solescent.

The following are some examples of model
designations and the planes they describe:

P1-A—Curtisss “Hawk™ Pursuit plane
with Curtiss D-12C, 430 h.p. engine.

P1-B—Improved P1-A and improved
motor (Curtiss D-12-D); larger land-
ing wheels.

P1-C—Same as P1-B, except motor has
new type of gun synchronizer and
wheels have brakes. -

P-6—Same as P1-B, except for 600 h.p.
Curtiss motor, guns moved forward, in-
strument board revised, Oleo landing
gear and different brake pedals.

P-12—Boeing No. 89 Pursuit plane,

Pratt-Whitney “Wasp" engine.

P-12-B—Modified P-12 with improved
landing gear and tail surfaces, Frieze
ailerons, metal constructed.

COA-1—Corps Observation Amphibian;
Loening amphibian plane equipped for
military observation purposes.

O1-B—Curtiss Falcon Observation plane,
with Curtiss D-12, 420 h.p. engine,
wheel brakes and dumpable main fuel
tank, and droppable auxiliary fuel tank.

O1-E—Same as O1-B, except for Frieze
ailerons, Oleo landing gear, new gun
synchronizer.

O2—Douglas Observation plane, Liberty
engine.

02-A—02 equipped for night flying.

O2-C—Improved O2-A, improved gun-
ner’s cockpit.

O2-H—Improved O2-C, tanks in fuse-
lage instead of in wings, new tail sur-
faces.

O-11-—Curtiss Falcon Observation plane
with Liberty engine.

0-19—Thomas Morse Observation plane,
all-metal, except for wing, elevator and
fin ~covering; = Pratt-Whitney “Wasp”
engine.

O-25—Same as Douglas O2-H, except .
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for replacement of Liberty engine with
geared Curtiss 600 h.p. engine.
A-3—Curtiss Falcon Attack plane, a
modied O-1 for attack purposes. Gun
and bomb racks inside lower wings.
A-3B—Modified A-3 with Frieze ailerons,
Oleo landing gear, new gun synchro-
nizer and simplified gun installation.
C-1—Douglas Cargo . (Transport) plane,
one direct-drive Liberty engine.
C-3—Ford Trimotor Transport plane,
Wright “Whirlwind” engines.
C-9—Improved C-3, with Wright J-6
(300 h.p.) engines.
C-6—Sikorsky Model §-38A Amphibian
plane, two Pratt-Whitney “Wasp™

engines.

C-7—Fokker Trimotored Transport, with
J-6 engines.

B-2—Curtiss “Condor” Bomber, two

geared 600 h.p. Curtiss engine, 4,000
1b. bomb capacity.

LB-7—Keystone Light BOmber,’two Pratt-
Whitney “Hornet” (525 h.p.) engines,
2,000 Ib. bomb capacity.

PT-1—Consolidated Primary Training
plane, 180 h.p. Wright V-type E en-
gine.

PT-3—Same as PT-1, except for wing
modification and Wright ““Whirlwind™
engine.

BT-1—Douglas Basic Training plane,
02-H with dual controls and no mili-
tary equipment,

BT-2—Similar to BT-1, but with Pratt-
Whitney “Wasp” engine.

YF-1—Fairchild 71 Model, photographic
plane put out for service test. -

R
Heath “Baby
Bullet’’

(Continued from page 15)

After the model has been covered, the
wings are set into place and rigged with
No. 32 gauge soft annealed rigging wire;
which is also known as “tie wire.”

These tie wires circle the entire landing
gear and fuselage starting at one axle hook
and to the underside of the wing, then
from the upper side of the wing to the
special fitting, designated as “X" located in
front of the cock-pit as shown in draw-
ing 2.

The propeller is cut to shape from a
regular 15” x 34” x 6” propeller block
which is easily obtained from your local
model airplane supply dealer, as it is a
standard size propeller block. White pine
or balsa wood can be used. The block is
then laid out with the regular diagonal line
markings and cut to shape as a regular
straight X propeller with trimmed ends,
leaving enough material at the hub in order
to shape it to resemble a spinner.

All metal fittings except those mentioned
in tbis article are to be made from No. 1€,
music wire.

Use I%” flat rubber strand for motive
pewer. The writer found that four loops
gave plenty of -power to make the model
fly nicely. Should the model stall it is ad-
visable to add a little weight to the nose
of the model. A small B-B shot as used
in air rifles makes an excellent balance in
this case, and can be held into place by
using a drop of cement.
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(Continued from page 29)
to use a rubber motor in the fuselage, with
rubber or thread transmission to the pro-
peller. I have already written about this
in a previous issue of MODEL AIRPLANE
NEws.,

I constructed an entirely new device es-
pecially for the Junior, which is shown in
the picture, but as this is rather compli-
cated for an inexperienced model builder
I abandoned it, although this method made
a better looking model. In answer to the
curiosity of our readers, this device is also
a motorstick with rubber motor. The motor-
stick, however, is made of three pieces, ar-
ranged so that one piece is above the wing
and is covered with the “tank”; second
piece through the wing entering the fuse-
lage vertically, and the third is in the fuse-
lage.

By looking at the picture it can be seen
that the rubber is parallel with the stick,
having three lines and two corners. In
these corners I have used revolving rings,
which means that the rubber bands pass
‘through these celluloid rings. The rings are
placed in a wooden box to permit free revo-
lution.

If you wind up the rubber, the revolving
rubber will revolve the ring at the same
time. This method permits the rubber
motor, despite the fact that it is in a double
broken line, to be wound up completely
and released. It would be very interesting
for you to try this device.

Now for the model with the regular
motorstick. In the first drawing we have
three views, showing the most important
details for you to know before you start
building. Drawings 2 and 3 show side
views of the fuselage also how to assemble
the cabane, motor, wing, landing gear and
rudder. Drawing 4 is a top view of the
fuselage. Drawings 3 and 5 show the bulk-
heads and cockpit formers I to IX.

The fuselage was built with four 1/16”
sq. longerons. We call your attention to
the fact that after the bulkhead No. VII,
the top longerons are bent slightly upwards.
The noseblock I is made of soft balsa
(25/32” thick). The other bulkheads are
of 1/16” sheet balsa. No cross-bracings are
used. The cockpits are formed of 1/64”
sheet balsa, as shown in drawings 2 and 4.

When your fuselage skeleton is ready,
cover with superfine tissue and give one coat
of light natural dope.

Drawing 7 shows you next job, the
landing gear. Make this of wire (.034).
The wheels used are 1”7 diam. celluloid.
To make the landing gear stronger glue
pieces of ovaled 1/1” x 1/8” strips behind
the wire arms. Now, look at drawing 2
and you will see that the landing gear is
ambroided to the bottom of bulkhead No.
V. The tailskid is made of wire (.034).
See drawing 3.

" Next, make the rudder and fin, of 1/16”
sq. and 1/16” x 1/8” strips. (See drawing
3) Nos. 4 and 5 are cut from 1/16”
sheet balsa. The rudder must be covered on
both sides. Glue to the end of the fuse-
lage as shown in drawing 3. The stabilizer
(drawing 5) is made of the same material
as the rudder, but use 1/16” square bamboo

for leading edge. Cover both sides of this
and glue to the spar of the fin only. The
leading edge of the stabilizer can be glued
to the leading edge of the fin, as needed
during the tests.

Now, cut from 1/16” sheet balsa sixteen
ribs (see drawing 2). With these form the
wing. The leading edge of this is 14"
square strip rounded as necessary. For the
front spar, use 1/16” x 1/4” strip; for the
rear spar 34” square and 1/16” x 1/8"
strip for trailing edge. This must be tapered
in chord. The wing tips are made of 1/16”
square bamboo. To make a nice neat job,
with bamboo, for the stabilizer and wing,
do not bend the bamboo with heat, a better
method is to fix the wing to the table, with
pins and with pins fix the bamboo direct
to the wing in the right shape. Ambroid
the whole bamboo piece and allow to dry
for fifteen minutes. Then remove the pins.
‘When bent by heat the bamboo loses elas-
ticity and cannot be used to good ad-
vantage. ;

Before'you cover the wing with superfine
tissue, allow for dihedral, which is 2°25" for
this model. The dihedral starts from the
center section, but the space between the
two center ribs remains intact. It is neces-
sary also (see drawing 7) to cut ends of
the four central ribs and glue a 1/18”
square false trailing edge (9).

The finished wing must be attached to
the fuselage with six pieces of struts. See
Figs. 1 and 2. Be careful that the wing
has 2° angle of attack. The struts are made
of 1/16” x 1/8” strips (1), (2) and (3).
The wing is also braced on the outside,
with four oval struts “A" and “B”. These
are made of 1/16” x 1/8” hard strips (see
drawing 7) and glued in place. In the
fuselage drawing (2) and the wing draw-
ing (6) the capital letters “A” and “B”
are used to mark the joining points for
these.

The last step is to prepare the motor
parts. First, make the motorstick (drawing
6). To this glue the usual kind of hook
to the front. At the rear end glue the
motor crankcase (7). This is made of 34”
soft balsa and has 1” diam. Behind this,
glue a ¥%,” diam. 1/32” thick plywood disk
(8), bore a hole through the center of
these and glue an eyelet in this hole. The
propeller shaft will revolve in this.

If you care to, you can glue three cellu-
loid cylinders to the crankcase, in the form
of a reversed Y. The original of the model
has a Szekely 3-cyl. motor. Drawing 3
shows the propeller form. Considering that
the model has only a small diameter pro-
peller (five times smaller than the wing
span), it was necessary to use a special
form, which is made of 34" soft balsa.
The propeller is left handed. The shaft
is the usual type. Motive power is eight
loops of .045 square rubber. Make two
motorstick holders (10) and (11) of 1/16”
sheet hard balsa. Glue one to the false
trailing edge and the other to the center-
ribs (drawing 2).

Be careful that the propeller thrust-line
has 4° angle to the fuselage center line.
Glue the motorstick to these. Make the
“tank™ from 1/64” sheet balsa. For this

o
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IN SIZE

in performance
in popularity

' (but small in price)

Cleveland Bull j'f"P

4

Capable
of flying
1,000
feet.

Profile-Fuselage, span, 96”; length, 247, Brilliant
green wing rudders and elevators, with yellow fuselage,
wheel discs, fin and stabilizer, trimmed with black.
Kit FL-208, includes everything—only $2.20 postfree.

Cleveland Robin

Can be
assembled
in from
6 to 12
hours.

- : -

Profile-Fuselage, span, 88%; length, 20, Yellow wings
:mdttnil éu:“leafaisi' m% 1:“;}.?—32801”“1&?;! msgih Plack
struts an ails, - u eve s
only $2.20 postfree. s

Cleveland Sirius

Acts as
though
controlled
y human
pilot.

T
oo

Profile-Fuselage, span, 33"; length, 237, Red wings
and tail surfaces, everything else black. Kit FL-202,
—only $2.20 postfree.

includes everything

Profile - Fuselage

model kit, only . ..., C
FL-100 Cleveland Airline
also 85¢ each. Build the entire line. Order

Other kits in this popular
the kits you haven’t got—INOW.

ion kit).

Primary

Glider and Ad d Soarer (
Great ‘Lakes Trainer, Kit FL-102
reat Lakes Trainer, 3
Fleetst Iin 3 ne, Kit FL-103.
+32 Boeing  Fighter, Kit
FL-104.
Eaglerock Bullet, Kit
FL-105.

Curtiss Hawk (pictur-
iiaia’ here) Kit FL-

Travel  Ailr
ship, Kit

‘Mystery
s - Lt FL-107.
Mail, Eit FL-108.

o gonln, X e

fought Corsair, Kit .
it ; Kit FL-111.
FL-112,

ﬁ;e!ns Spans
Curtiss 10 to 1834”
S —all to

Lockheed Sirius,

Curtiss Falcon 36" scale.

Speclal Lists.
Send 2c to cover postage.

to your Notebook-Catalog,
shov?ielﬁc widest variety of

FREE!?
models, including sensational

Don't Fail
on 1 War Line, priced from ";Cn:,1 to

$5.50. Send 25¢. at once—supply getting low. (No
Free Copies.)

Cleveland Model & Supply Co.

Model Engineers Since 1919
1866N West 57th St., Cleveland, Ohio, U.S.A.

Honest Quality
0 Immediate Service

Symbaol of

S
Reasonable Price
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A Real 2-4-.Inéh_ Flying Scale
- Model of the Famous

U.S. Navy

T MODEL “BUY” IN THE
e e U. S. TODAY :

A GUARANTEED CONTEST WINNER.
(only a limited number at this price)

A Drawing of a Real “Corsair”
It Flies for 2 Minutes or More.

This is the first of a series of real flying
featherweight scale models with 24.inch wing
span ~which you may enter with confidence
in any contest held in the U. S. A; and
sponsored by Model Airplane Clubs and or-
ganizations..

These Models are designed and made by
our Chief Engineer, Capt. Clyde T.. Harri-
son, formerly of the U, S. Marine and U. S.
Army Air Corps.

Special at 99¢

Kit includes everything and special
discount coupons for future savings.
USE COUPON

EMPIRE_STATE FLYING SERVICE
(Model Division)

1191 ‘Harrod Ave., New York City

Please send me at ‘once postpaid the U. S.
NAVY CORSAIR model kit as advertised.

Enclosed find 99¢ in cash or stamps. Money
order or checks preferable.

SCALE MODEL ACCESSORIES
FOR FLYING OF NON-FLYING MODELS.
New Aluminum Anti-Drag Ring, 25c. Postage 3c.
Slotted Cowl Plate with bushing 15¢  Posfage ic.
‘Above parts fit standard 87 Celluloid Motors.
Spun Aluminum N.A.C.A, Cowls with Bushings
9% dla. .40c—3” dia..50c—31%" dia..60c—4" dia..T0c
Special 37 Tapered N.A.CIA. Cowl «o.ouvnnerns Toe

Packing and Postage on cowls LT

DIE CAST DUMMY MOTORS
117 da, 7 Cyl. with Propeller.. $1.00 Postage 3c.
17 dia. 9 Cylinders.........-... .50 Postage ic.

.005 6" Wide A Brass—German Silver
Corrugated per ft....25c 30c 250
Flat per fteeesecsssos 25¢ 25¢ 30c

Send 5o for illustrated catalog of Models and Supplies

SELLEY MFG. CO., INC,

1377A Gates Avenue Brooklyn, N, Y.

ADVERTISERS IN MODEL AIRPLANE
NEWS ARE TRUSTWORTHY

~o model company, whose kits, models or supplles
are not exactly as represented. in its advertisements are
allowed to appear in Model Airplane News, You ran
order from this magazine's advertiser's with perfect
confidence that you will get exactly what you are
promised.
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you will need two sides (6). . Glue_these
to the center ribs and crankcase and cover
the top also with balsa sheet, leaving only
the necessary opening for the free mover
ments of the rubber motor.

When: all this work has been done give
the wing, stabilizer, rudder and struts one
coat of light dope.

Give the bearing a few drops of oil and
wind up the motor. Give it seventy revolus
tions at first. Place the model on a smooth
surface (ground) and release the model. If
it stalls, place a small piece of wood be-
tween the lower part of stabilizer leading
edge and fin. This will give the stabilizer
a positive degree of incidence. If in the
next attempt the model, with the same revo-
lIutions taxies but does not climb, fix the
stabilizer at 0°. '

If the model is built according to in-
structions, 0° is needed for the stabilizer.
After this, you can wind the motor full.
The model will give a good performance
in flying and gliding, and will not stall at
the end of the flight.

Pt
Sperry Gyroscope

(Continued from page T)
late on turns or in rough air.

If used in connection with the Sperry
horizon, the directional gyro allows a pilot
to perform all essential maneuvers without
exterior visibility. It can also be used as
an extremely accurate index of turn for
flight purposes. These are characteristics
not obtainable with any of the usual avia-
tion instruments or combinations of instru-
ments,

The determination and maintenance of
the heading of an airplane has always been
one of the most difficult problems of flying.
Due to the low directive force of the earth's
field, the magnetic compass can only be
relied on when the airplane is steady in the
air, not only directionally but also with
respect to disturbances produced by rough
air.

In general, the practice with the magnetic
compass is to steady the airplane near the
desired compass heading, wait until the com-
pass card has come to rest, and then at-
tempt to correct for any discrepancy. This
procedure involves exterior marks or the
use of some gyroscopic turn index; for
magnetic compass oscillations will not
dampen out as long as the airplane is mov-
ing in azimuth.

1f the magnetic compass could be held
on its azimuth without swinging or oscilla-
tion, the problem would be simple, and a
desired course could be picked up and main-
tained simply by keeping the lubber line
opposite the desired heading. For all practi-
cal purposes, the Sperry directional gyro
allows this method of course keeping and
flying to be employed. It therefore combines
the most desirable qualities of both a flight
and a navigational instrument.

In appearance, the Sperry directional
gyro resembles a vertical card magnetic
compass intended for instrument board
mounting. It consists of a case with a
round ~window, through which a compass
card may be seen. The window is mounted
flush with the instrument board, and di-
rectly below it is located a setting knob.
The card appears at the top of the window,
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so that when mounted directly below the
Sperry horizon, the eye will have the short:
est distance to travel between the two in’
struments.

Inside the case, and encircled by the
card, is an air driven gyroscope with its
axis horixontal, operated by suction from
a venturi. It is supported in gimbals so
that the airplane may turn freely around it
in azimuth. Sufficient angular freedom is
available in other directions so that the gyro
may retain horizontal irrespective of normal
bank or pitch variations of the plane.

When the setting knob referred to above
is pushed in, it engages a gear on the azi-
muth circle and at the same time cages
the gyro and holds it horizontal. Turning
the knob will turn the compass card until
it indicates the desired compass course.
When the setting knob is released the gyro-
scope remains with its azimuth in the posi-
tion at which it was set.

With the airplane in flight, the magnetic
compass is steadied until it has ceased oOs-
cillating on any arbitrary reading of the
directional gyro. The setting knob is then
used to make the directional gyro corre-
spond to the desired magnetic Compass
course or known geographical heading.

In practice it is to be used exactly as a
compass which rough air and violent turns
cannot affect in any way whatsoever. The
directional gyro will maintain any setting
with an accuracy of less than three degrees
of arc in fifteen minutes of time. At ap-
proximately fifteen minutes to one-half hour
intervals it should be checked against the
compass and reset if it has drifted off.

The purpose of the Sperry horizon is to
take the place of the natural horizon when
it is obscured by darkness or fog or any -
other condition which prevents exterior
visibility. It does not replace any of the
usual aviation instruments.

The "Flying Wikidsaill”

(Continued {rom page 4)

angle of about 45 , followed by the use of
the rotor system as an air brake to reduce
speed to approximately ten to twelve miles
an hour, so that the use of brakes in land-
ing at this speed brings the craft to a stop
usually in about its own length. The speeds
mentioned here refer to speed in still air,
so that it can be seen that one can make a
normal. landing, for.instance, against a ten
mile wind, with no forward speed relative
to the ground. 3

It must be remembered that the Kellett
autogiro is not an airplane. It is distinctly
a new type of aircraft. It cannot be com-
pared with an airplane, nor can its perform-
ance be confused with airplane performance.

With the Kellett autogiro one can come
down when and as one will. One can glide
down to touch the earth as gently as a bird,
or if one prefers, come straight down. :

It descends vertically slower than a man
in a parachute. Ease of landing is matched
by ease of safe flying at either high or very
low altitude. One climbs, banks and turns,
comes down and lands without regard to
flying, speed or fine exactness of flying judg-
ment. The. rotor cannot stall, it is indepen-
dent of the engine or you skill, is rotated
by natural forces, and provides sustaining
power as long as the craft is in the aif.
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(Continued from page 24)
cross-country distance of ten miles, The
business man, whose time is more or less
valuable, finds the airplane a decided asset
because it enables him to get from place to
place and back again with a minimum of
time lost in the process.

Now, keeping in mind these uses, we
will take a look at the work that has al-
ready been done in this broad field.

At present the light plane industry is
booming, especially in this country and in
Germany. Manufacturers are getting their
eyes open at last to the possibilities of the
light plane, experts who sneered at it form-
erly are now lauding it to the skies. Large
factories are turning out machines that are
both cheap and practical—and they are sell-
ing like the proverbial hotcakes.

Just what is a light airplane? It is hard
to make a definite classification, but in this
country it is generally accepted that a light
plane is a one or two-place ship that has a
motor of sixty horsepower or less.

Since the light airplane is to be used main-
ly by the private flyer, the designer must
keep in mind always the requirements and
capabilities of the man who is to buy-and
fly the ship. We can design a plane with a
thirty-horsepower motor that will have a
high speed of around one hundred and fifty
miles per hour, but the average man would
find such a ship utterly useless. Why? Be-
cause it would be difficult to handle, “‘tricky™
in landing, and it would require a very long,
smooth runway for landings and take-offs.
In short, too much skill and too ideal con-
ditions would be needed to fly it.

There we have the first and perhaps the
most important requirement of the light air-
plane; ease of operation. The ship must al-
most fly itself, and here the skill of the
designer is brought in full play. He builds
in the ship a full measure of stability—with-
out sacrificing too much controllability—and
he expends much painstaking effort on the
design of the control surfaces, so that the
plane will handle nicely on the ground and
in the air. He designs a ship that will not
go off into a spin on hair-trigger provoca-
tion, rather, he designs a ship that practi-
ccally cannot be spun, no matter how tangled
up the green pilot may get himself. Furth-
ermore, the designer of the light plane gives
his ship plenty of wing surface.

This last brings two big factors in ease of
operation. A ship with a light wing loading
(large_ proportion of wing area for its
weight) does not drop like a bullet even if
it is stalled. It loses altitude slowly, and
gives the pilot plenty of time to right him-
self and regain flying speed. The modern
lightplane lands slowly and easily—a big
point, when building a ship for the private-
fiyer market. We cannot design a ship that
will land at fifty or sixty miles an hour, with
the private pilot tense in his pit and count-
ing the inches between the wheels and the
tarmac as he levels off. The average man
has not the skill that comes from thousands,

or even hundreds, of hours in the air. He
cannot be bothered with ships that have to
be flown right down to the ground and then
watched like errant bulldogs, while they use
up a half-mile of runway getting stopped lest
they swing into a disastrous ground loop.
The average man wants a ship that he can
fly down near the ground, stall in, and make
a more or less smooth landing without crack-
ing up. He will make mistakes and errors
of judgment, and he wants a ship that will
pass off these mistakes as naught and make
safe landings, anyway.

This matter of slow landings brings us to
the second big requirement of the light air-
plane. SAFETY. Keep it in mind always.
Safety in landing. Safety in taking off.
Safety in straight flying, in stunts, and in
storms.

In the modern light plane, the light wing
loading is a big safety factor. As men-
tioned before, a light wing loading means
only little altitude lost in a stall. It means
a low landing speed, and safety from er-

-rors in judgment on the part of the pilot.

Just what is the value of a low landing
speed? ‘Aside from the matter of making
the pilot’s task easier, the slow landing is
a big step in the direction of safety. For
example:

Suppose two airplanes are flying cross-
country, and find themselves forced to land
immediately due to the rapid approach of
a bad storm. One of the ships is a light
plane with a landing speed of thirty miles
per hour that can be reduced to twenty, in
a pinch, by pancaking. The other is a
heavier ship weighing, let us say, twice as
much as the light plane, and having a land-
ing speed of fifty miles per hour. Both pi-
lots are relatively inexperienced.

The only landing spot in sight is a small
meadow which is, unfortunately, very rough
and hummocky. The light plane, because
of its light wing loading, can be flown very
slowly, and can be pancaked and allowed
to drop to the ground with very little for-
ward speed. The ship may nose over: but
coming down slowly as it is, it will be
damaged only slightly.

However, the faster, heavier ship is in a
bad fix. When one brings a ship that
weighs a ton or more down on rough
ground at a speed of more than fifty miles
an hour, something highly unpleasant is
going to happen. This is, of course, ruling
out great skill on the part of the pilot.
Most private flyers are decidedly lacking
in advanced airmanship and skill.

The point is this; a low landing speed is
one of the greatest factors of safety of the
modern light airplane. Those little ships
can be landed almost anywhere, by almost
anyone, in complete safety.

Stalling has been mentioned before. The
private flyer, having but few air hours, is
quite likely to blunder into a stall. If he
does this in a ship that whips off and
frightens him out of his senses he is in
grave danger; but if he does it in a light
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Build model planes your-
self . . . real , . . actual
models that fly . . . and
how! XNever in your life
have you had such a thrill
as you will get fiying your
own models.  It's the great-
est sport that ever was,
And the fun of making
them too . . ., Oh Boy!
« s » how interesting . . .
how fascinating . . . how
easy . . . when you follow
the instructions and plans
in Joe Ott's new book . . !
““Model Airplanes — Build-
ing and Flying."

Joe Ottt iz  America's
foremost model builder and
designer of ships that fly.
He: knows model planes for-
ward and backward . . .
and then some. In this
new book he tells you all,
He glves you 25 brand new
detailed plans of snappy
model ships, with photo-
graphs and full instrue-
tions for building and fiy-
ing them. Ott has built
and flown every ship him-
self. Follow his instrue-
tions and your ships will
fly, too,

Here are some of the
25 ships he shows you how
to build—New British *“In-
tercepter,” Famous “'S-E-
5, Fokker Triplane, ‘8-
9" Amphibian, and a new
rocket power plane that's a
wow. These and 20 others
~—some simpler—some more
advanced—are all shown in
*Model Airplanes—PBuild=
ing and Flying,” with ac-
tual photographs, detailed

plans and complete in-
struction.
Free Club Membership

Get your copy of ‘‘Model
Airplanes — Building  and
Flying'* at your book store
or order from the publish-
ers. on the coupon below.
Besides glving  you the
greatest thrill of your life-
time it al=o entitles you to
& certificate of membership
in the “Junior Sky League
of America,’’. with head-
quarters at *“Sky Harbor,""
the million dollar flying
fleld near  Chicago. - Of
course, you'll want to be a
member and, of course,
ouw'll want a copy of ‘“Ma-
del Airplanes — Building
and Flying.” whether you
are a beginner or an ex-

erienced model bullder.
f you ecan’'t make the

grade yourself, ask dad to
loan you two-fifty, He'll be
glad to do it when he hears
what & grand book it is.

THIS
e

MODEL

AIRPLANES
—BUILDING
and FLYING

It's the Last Word on
Model Ships
By Jos. S. Oft

CLASSY
PLANES
that FLY

The D. H. Intercepter i
the fastest pursuit ship
ever ‘built. This Is only
one .of  the 25  snappy
planes  given to you in
*“Model Airplangs—Build-
ing and Flying.”

Stinson Monoplane—Build a
flying model of this famous
ship. It's easy to make,
following
structions in Ott's ‘'Mod-
el Airplanes—Building and
Fiying."

5

S. E. 5—One of the best
examples of World War
planes is this English pur-
suit plane.  You'll enjoy
building - it by following
his instructions in “‘Model
Alrplanes — Building and
lying."*

Goodheart- Willeox Co.,
Dept. 47, 2009 Michigan Ave.,
Chieago.

I enclose $2.50 for which I want you to send me
Joseph Ott's new book, “‘Model Airplanes—Building and
Flying. Please send the book at once, and tell Mr, Ott
to enroll me as a member of the *Junior Sky League
of America,”” and send my membership certificate along %

with the book.

My name $8.....04..
(Please Print)
My address is (Street and number or R. F. D.),.....

o

plans and__in--
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AIRSEAL
BALSA

Model Builders attain the greatest
success by using The Best Grade
of Material. Air Seal Balsa is
known as the highest grade of Balsa
by the Model Airplane ‘Builders.
The Winners: of National Contests .
are using Air Seal Balsa—Air Seal
Balsa is sold in all sections of the
country. If you do not use Air Seal
Balsa try a sample order, we have
a few standard sizes for immediate
shipment. -

Write for Free Booklet on Model

Construction

Prices Including Postage on Sample Bizes
" thick, 6” wide, 36" long at $1.15 each
o thick, 57 wide, 40” long at 1.15 each
1/8” thick, 6" wide, 36”7 long at .55 each
1516” thick, 6: wide, 36: long at .50 each
1 thick, 47 wide, 36” long at .60 esach
87 thick, 8” wide, 36” long at .85 each

Prices quoted on guantities of varlous Grades on
request,

THE FLEISCHMANN
TRANSPORTATION CO.

Balsa Wood Division
I2th Floor
595 MADISON AVENUE
NEW YORK, N. Y.

327 Be. La Salle St., 245 - |ith st.,
Chloage, lliinois. San Franciseo, Cal.

A Golden

Opportunity
to Make and Fly
The Best known
R.O.G. and Its
Companions

Moskito Baby Cabin ZeaT .7 Te
Moskito Kits . £

Moskito Flyer ....... 65¢
Moskito Ski Plane .... 65¢c
Large tube aero cement . 10¢
2 oz. cans Aero Dope ... 12¢
2 oz. cans Thinner ....... 15¢
2 oz. cans Cement ........ 12¢
1/16x3/32" Rubber, 25 ft. .. coooiiiiaess 10
1/8x1/8" Rubber, 25 ft. .. .oiiaaeienienns 20c
1/16x1/16” Rubber, 25 ft. .....c.cieneeaes 10c
1/8" Flat Rubber, 25 ft. .....coiisnninees 15¢
T [ B R = s P e 17c
Prop. Drawing .........c.coe- 10c
Twin Pusher Layout Sheet ...... 15¢

Moskito R.0.G. Layout Sheet ......
Moskito Indoor Flyer Layout Sheet
Moskito Baby Cabin Layout Sheet .
Spools Hair Wire

Sent Free—Full | description of Material Kit for
Remarkable Scale Model of Lockheed Sirius.

Write for complete price list. Add 15c on
all orders of $1.00 or less. On all orders over
$1.00 add 10c for each $1.00 value to cover
postage and packing

Remit by Check, Money Order or Express

Orders.
MOSKITO FLYER CO.

DEPT. C
11 West 42nd Street,

New York City
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plane that merely settles forward, he will
keep his head and regain flying speed at
once and with no danger of a spin.
Another point that has been built into
the modern light plane is angle of climb.
Many air-minded persons, when looking
over the performance figures on planes, are
included to place too much value on the
rate of climb and too little on the angle of
climb. Rate of climb, in feet per minute,
means the amount of altitude gained in that
period.  Angle of climb, as shown in the
sketch, is the angle of the flight path with

* the-horizontal.

- A heavy ship may climb at a _thousand
feet per minute, flying at one hundred miles
per hour, and yet be unable to get out of
a field that a light plane, climbing at seven
hundred feet per minute and flying at only
fifty miles per hour, would easily negotiate.

Take a look at the sketch. Suppose it
were necessary to get a ship out of a small
field with obstructions on the windward
side. (This is a practical case that occurrs
every day in crossccountry work.) A
heavy, fastflying ship will take a long run
to get off the ground. It will cover a whole
lot of territory in a minute, going nearly
two miles, and in this two miles it will
gain, we will say, just a thousand feet of
altitude. It is easy to see that its flight
path is going to be inclined at a rather
slight angle to the horizontal. Hence, it
will be unable to clear the obstacle with
safety.

However, now the light plane steps in and
does its stuff. Even neglecting its quicker
take-off, which is greatly to its advantage,
we will assume that it takes as long a run
to get off the ground as does the heavier
ship. The light plane, though, noses into
a steeper angle of climb, flying with com-
parative slowness, and clears the obstacle
with ease. Of course, in the practical case
the light plane would have an even greater
advantage due to its quick take-off, which
would enable it to get into the air and
climb at a greater distance from the ob-
struction.

These matters of low landing speed, safe-
ty in a stall, and steep angle of climb
make the modern light plane eminently
safe for the private pilot who knows a little
about the game and has sense enough to
refrain from wild and impossible stunts.
However, all pilots at one time or another
make mistakes. Pilots are only human. The
transport pilot with thousands of flying
hours to his credit has a subsconscious “air
sense” and is able, instantly and almost in-
stinctively, to correct any mistake he may
make; but the private flyer has not the in-
stinctive flying judgment and the power
of making quick decisions that comes from
long experience. The designer of the light
airplane must take this into account, design-
ing ships that will be sife even when
handled in a decidedly unsafe manner.

It is, of course, possible for a‘man to
crash any airplane if he tries hard enough.
However, the object in designing an air-
craft for private flying is to make a ship
that will be, as nearly as is possible in any
machine, fool-proof. The light plane, with

low landing speed and ease of control and
' good stability characteristics and a pro-

nounced disinclination toward getting in-
to spins is, perhaps, the best answer to the

| problem.

NEWS

Another factor in the safety of the light
plane is its tremendous gliding range. In
case of motor failure—which is extremely
rare in modern, highly-developed motors—
a pilot has plenty of time in which to kick
a good landing spot. He can glide a very
long distance, perhaps even soaring, if nec-
essary, by taking advantage of rising cur-
rents of air. This face, coupled with the
low landing speed of the light plane, makes
for extreme safety in flight.

Ease of operation and safety, then, are
the first things to be considered in design-
ing a light plane. About- the next most
important thing is cost. The ship must not
be expensive to build and it must not -be
expensive to operate.

The modern light airplane is simple, and
it is being made simpler every day. This
simplicity makes for low construction costs,
easy and cheap repairs, and lightness of
structure combined with adequate strength.

The private pilot does not want to be
bothered with a ship that will get out of
order easily. Even though the plane is
capable of gliding a very long distance to
a safe landing in case of motor failure,
the owner wants a motor that does not fail.
He wants a ship that is so simple that there
is almost nothing to get out of order; and
he wants one that he can repair himself
if the necessity arises. Simplicity is the
answer to’ all this, Many of the present-
day light planes use two and three-cylin-
der motors. These motors are about the
last word in simplicity, and careful, scien-
tific design has made them almost impreg-
nable to motor failure.

In the structure of the ship itself, sim-
plicity is a most decided advantage. A ‘rig-
id fuselage of steel tubing, well-braced
and yet light, has come into pretty general
use. There is nothing to get out of order.
The plane requires no complicated lining-up
and inspection before flight. It needs only a
minimum of attention from the owner, and
it is ready to take him up on the shortest
notice, whether it be for a short joy-ride
or for a cross-country trip of several hun-
dred miles.

Hand in hand with simplicity comes
durability. A light airplane must be able
to take the hard knocks and come up
smiling for more. It must withstand all
sorts of weather conditions; from sub-zero
cold to desert heat and raging storms with-
out trouble. In other words, it must be
built to give long, satisfactory, and cheap
service.

Modern airplane designers realize these
requirements, and in the past three years
tremendous strides have been made in the
design of the light airplane. Even greater
improvement is sure to come; and the man
who wishes to become an aeronautical en-
gineer will be wise indeed if he makes a
thorough study of the light airplane.

However, say the old-timers, is the light
airplane practical? Has it the power to
buck headwinds and climb over mountains
and fight its way through storms? Has it
the ruggedness and durability to stand up
under severe punishment? Is it not true
that the light airplane is just a toy, an in-
teresting freak that can be made to look
perfectly all right on paper but that, when
put to the severe test of actual everyday
flying, falls down on the job? :
. There is only one way to answer these
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questions. The light plane has to answer -
them itself in actual service;.and, fortunate- CURTISS NAVY F8C-4

ly, this has been done. ; HELL_DIVER 8 =

Although the greatest strides in ligh 5t : dels bt ; RN TR e
3 = g - “lymng scale model, a dttle  equipment, boml ropping in
plane design have been mad!: in the past flight, machine guns, Official U. S. Navy colors and insignia,
three years, we need only point to a flight real cockpits, pilot and machine gunner, anti-drag ring. Kit

that was made by a young German to prove Fopfaine 4 a"icm'COL LINDBERGH'S
the practicability of the light airplane. ; Q]

This man, F. K. Baron von Kogm'g-Wart- : LOCK—HEED SIRIUS
hausen, bought a Klemm monoplane and : F]{;mﬁ scale model with pontoons, water-proofed accurately
learned to fly. The ship was a low-wing GollulidE Satid.
monoplane, with a twenty-horsepower two- Bl e e
cylinder, motor and places for the pilot and

hatch on cock-
pits, feather-

one passenger. It was built somewhat like : weight  alumi-
3 F ;: 7 . num cowling, motor machine wind 5

a soaring glider, having a very light wing without rémoval. Kit contains 65 5
loading and a landing speed of only twenty articles, not including ribs.

5 Remit by money order or chegk,
miles per hour. Canada I5¢ extra.  Free Price List.

When the young Baron had only seven- MONTGOMERY MODEL
teen hours of flying time, he decided to AIRCRAFT PRODUCTS

make a try for a prize that was offered for
a non-stop hop from Berlin to Moscow.
Starting at night—it was his first flight in
darkness—he left Berlin behind and struck

out over unknown country. He reached BARGAINS LOOK :
- A 22327 midwing monoplane kit for $1.50. With ad-

Moscow and won the prize. Did he stop. | , e justable wings and sturdy, but light and -simple -con-

< . .05 3/8x1/2x5, 6 for...... e
there? He did not! 1/16x2x36 | 205 1,-"2::3::1_)(3. 6 for-, 5 | Stuetion, this model is a sensation. - Absolutely the

Dept. M 7, 732 West Broadway
Woodmerei, Long Island, N. Y.

gf only model of its kind on [the market

Dy D] - . =
This dauntless young German wanted to %xﬁggfzexsu (R 33 {,{ét};g e 01 sl.vgg. ahl‘j?he{-m;:ll:):ieel areazdly tomri;?sg}s,u?.onwlnm PR
see the world, and so he refilled the tanks :i_f:lszx:f,{sﬁgﬁ,% ;g: :33' Eiﬁ}.%ﬁl?ﬂ 2131, 3 for ?3 mgﬁfes%aﬂ(‘g}:glegteﬂé(olﬁ;:-1:%?13“:& ﬂzlgti-fts oL Tover 2ug
of his little ship and started out again. A‘E‘mwldn%ero;t:ﬁ;ﬂai?r A Pl Send 3 2c stamps for price list.
He flew over Persia, India, China, Japan, DALLAIRE MODEL AIRCRAFT CO. F'ggﬂa'l.uvwnﬁﬂ( MoDEL MoR

z . 10140 Crocusl Avenue, Detroit, i ity, .
Covening ‘some OF 1 wordt ﬂymg country awn_ Av etroit, Michigan 1732 Yalec.rest Avenue, Salt Lake City, Utah

in the world. In Persia he made a forced
landing in soft sand. A heavier ship would
have nosed over and crashed. The little
Klemm settled down at twenty miles per
hour, stayed on top of the sand because of MODEL AIRPLANE NEWS
its light weight, and was not harmed in the - : =3 :
IEaSt. for

The Baron made long hops—and remem-
ber, there was ‘not a bit of advance plan- A D V E R TI S I N G
ning done for the flight! He had no huge :

stores of gasoline and repair parts scattered

e

If you are interested in using

along his route. In fact, he didn't know you should know tha.t: .

BEG I R roufe wopld b.e uHEC e start: We GUARANTEE an average monthly circulation of 50,000 copies, at the
; ed! In any heavier ship, with greater gaso- following rates:
: line consumption, such a flight would have ; : £

been impossible, but the tiny Diamler mo- Full Page—429 lln?s = - = - - $200.00

tor used so little gas that the Baron was 2 Cqumns—-286. lines - - - - 140.00

able to rely on getting supplies as he went 1 Column—143 lines - - - - - 70_0{)

along. Per Agate line = - == - ... .50

Being a senisble young man, he did not
try flying over the oceans in a landplane.
He shipped his monoplane across the Paci-
fic, took up the air trails again, crossed
North America, and took the steamer again
and completed his circuit of the world.

There we have ample proof of the prac-

ticability and reliability of the light plane. MODEL AIRPLANE NEWS

The young Baron's only accident en route
was a taxicab crackup in America. That 570—7th Avenue Room 908 New York City

is rather ' an interesting fact to consider
when talking of the safety of the light plane!

The remarkable part of this young man’s

flight, perhaps, is his courage. He did WIN THIS PLANE WITHOUT COST!

MINIMUM space 14 agate lines (one inch one column wide) Page 10 3/16”
x 77 2 columns 10 3/16” x 4 9/16”, Single column 10 3/16” x 214"

ADVERTISING forms close 10th of second preceding month. For example,
g)::tobefr issue closes August 10th. Publication date 23rd of first month preceding
ate of issue. :

Address all correspondence regarding advertising Splace to

something that was considered, up to that

time, tterly impossible. He proved
i Y P p Curtiss Robin, low-

that it could be done—moreover, that long- wing Falrehild, * Spiric
: ; i . -
distance flying over rough and forbldqlxlg R
country is safer in a light plane than in a £hy che yours et
. .heavy, expensive ship. Moreover his ex-
W jei . Oh, boy! Win this beautiful Curtiss
penses were sur};nsmgly sn:]a]]f, the greates‘.l: sobi. "Comes Somplate ready o' 1y
1 i i rom airports! Tlemountable covered wings, rud-
gy 'oemg ozt arf.:s £0:=4n p .5 der, and tail. Thirty-inch wing span.
Daron von Koenig-Warthausen has writ- Rubber ‘tires. " Trl-colofed fuselage, &
‘ . ti eauty! t can easzily be yours w oy
ten a bOOk, : W“‘gs Around the World: cost. Join the Crowell Cllub and deliver
5. . g = three well-known magazines to regular
Every younge man WhO 15 lntereSted 1L customers. Act now! Write to: This- “Curtiss Robin™

aviation should read it—doubly so, if he is
interested in the dESigl‘l of the light air- MR. JIM THAYER, Dept. 215

plane, because the Baron proved, beyond ] lishi . Springfield. Ohi
all shadow of doubt, that the light plane is Lhe Cromel L Lublishicy, Co--Springfield, Obio

Can Easily Be Yours!
Write Today!
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T GUARANTEED TO FLY

CURTISS FLEDGLING $1.95
Only flying scale model of this nayy training plane,
997 wing spread, 1 os weight, 300 ft. lengths.
Semi-constructed kit contains all material neces-
sary, with parts cut to size and full size drawings.

CURTISS FALCON $i.95
Finest commereial kit of this model ever produced,
Model shown above built by 13 yr. old boy. 17
wing spread, H7 oz. welght, 200-400 ft. flights.
All parts of this extremely complete kit semi-
finished or cut to size. Full size diagram. Model
has been inspected, flown and approved by Capt.
J. Loftus-Price, editor of Model Alrplane News.

CRESCENT MODEL AIRCRAFT CO.
1807 Benson Avenue, Brooklyn, N. Y.

21 SIZES OF
WHEELS

The Largest Selection in the World

Aluminum Dise Rubber Tired Tail Wheels
%" dia. 10c ea. —— %" dia. 10c ea.
Aluminum Dise Rubber Tired 4 ir Wheels
17 dia. Doughnut type 25¢ pr. 1%~ dia.30c pr
Goodrich Tread Balloon Tired Alum Dise.
Wheel Y g oo o808 DI
Full Balloow Rubber Tired Alum Disc Wheels

116”7 dia. 25¢ pr.—1%* dia. 30c—27 dia. 40c pr.
Full Balloon Rubber Tired Gelluloid Disc
1% dla, 30c—1%” dia. 85c—2" dia. 50c pr.
Celluloid Untired Wheels (Featherweight)
%' dia, 10c pr.—1” dia, 12c pr—13" dla. 15¢ pr.
1% dia. 20c pr.—3" dia. 50c pr.
Postage on Rubber Tired Wheels 4c pr.—Untired 3¢ pr.
Send 5c. for Illustrated Catalog-of Models and Supplies.
SELLEY MFG., Inc., 1377A Gates Ave., Brooklyn, N.Y.

The Aeronea!__

—

e ———————————
ATl model builders know this popular light plane,
United’s flylng scale of this plane has excellent
duration, stability and gets altitude like an auto-
giro. ~ Its specifications are: Span_167, Chord 27,
lage 9%, Prop 5%, Covering Jap. Hakone tis-
sue, balsa construction, and detailed full size plan.
Complete kit 65c postpaid.
OTHER UNITED KITS
The Alexander Bullet .......coeeus
The Baby R.O.G. ...

BT $1‘Tg
The Primary Glider ... S 2

.
S L
Our doors are always open to visitors.

United Model Agf'lane & Supply Co.
Aeronauti Engineers
1201 CLINTON AVENUE IRVINGTON, N. J.
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thoroughly practical® for the very hardest
kind of flying. S

Nor is this remarkable round-the-world
flight the only case in point. Modern light
planes have crossed and recrossed the Amer-
jcan continent without a bit of trouble, fly-
ing across desert wastes and the ramparts
of the Rockies and desolate plains with ease
and sureness.

Thus there can be no question as to the
practicability of the light plane. It remains

for skillful engineers to develop this type
further; and in the next article we will go
into the matter more fully, discussing the
recent developments and methods of de-
sign and the improvements that are likely
to be made in the future. For it is, after
all, the engineer who combines a thorough
knowledge of the principles of past and pres-
ent ships with clear-headed vision and in-
ventiveness who is going to get ahead in
this game.

Win a Free Flying Course!

(Continued from page 9)
will want to miss it.

Great airmen such as Kingsford-Smith,
Byrd, Al Williams, Jimmy Doolittle, Lind-
bergh,” Hawks and the others who have
written their names across the skies all had
to start by taking instructions in flying—
the same thing as a flying course—and it
is this very same opportunity to start that
we are offering you.

Come on in, and bring in all your friends.
Let's all get together to put the contest
over in a big way.

Who knows that the winner of this con-
test himself is not another Kingsford-Smith
in embryo?

All you have to do has been explained
to you. Start right away. You might be
the winner. We hope you are.

Rules

1.—There is no entry fee.

2—No correspondence will be entered
inte concerning the contest.

3.—This contest is open to all readers of
MobpzeL AIRPLANE NEwS, whether sub-
scribers or otherwise,

4 —Members of MODEL AIRPLANE NEWS'
staff and/or the employees of Good
Story Magazine Co., and/or the Cur
tiss"Wright Corporation and its sub-
sidiaries are mot eligible for entry in
the contest.

5—The Judges decision is final. The
judges are Harold Hersey, publisher,
and Capt. H. J. Loftus-Price, editor,
MODEL AIRPLANE NEWS, and referee,
Mr. C. S. (Casey) Jones, the Curtiss-
Wright Corporation.

6.—The contest closes at midnight Novem-
ber 21, 1931. After that time mo
entries will be eligible for a prize.

7. —The mames of the winners will be
published in the first possible issue of
MopeL AmrpPLANE NEws after the
closing date of the contest.

8.—Should two or more persons tie for
prizes, each will be awarded the prize
tied for.

9.—In competing for the prizes, each con-
testant releases MODEL AIRPLANE
NEews, the Good Story Magazine Co.,
the Curtiss-Wright Corporation and/or
their subsidiaries from any and all
responsibility insofar as mishap of any
kind is concerned. '

10.—The winners of the first, second and
third prizes agree to pay their own
transportation and living expenses dur-
ing the course and flight.

11.—MopeL ARPLANE NEws will not be
responsible for receipt of entry forms
and/or finished contest pictures. Proof
of postage -does not signify proof of
receipt.

NAME

MODEL AIRPLANE NEWS
“SCRAMBLED PICTURE” CONTEST
Entry Form

Print your name clearly.

Street or P. O. Address......
City

Nearest Airport

For Parelit to Fiil in:

, hereby agree to let

I
my son (daughter),

, enter the

Picture” Contest.

“Serambled Picture” Contest conducted by MopEL AIRPLANE NEws. He
has read and fully understands the rules.
For your Teacher to Fill in:
SPhis 18 to certify - thato s u e 0 ;
is sufficiently proficient in his studies to be eligible for the

“Scrambled | «

(Signed) ..
School...

Mail to:
“Scrambled Picture” Contest,
MODEL AIRPLANE NEWS,
570 Seventh Avenue,
New York City.
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OF FRANCE
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(Continued from page 13)
analyzed and practiced by Guynemer, so
that no matter what might happen in the
twinkling of an eye, he knew what to do
next.

Psychologists may have an explanation
for the killing instinct so evident in Guy-
nemer once he was in the air—for always he
was longing for more victims, more fights,
more glory, and the sight of an enemy plane
burning or going down fairly intoxicated
him.. The explanation may lie in the fact
that he was a physical misfit, but once in
the air, he was strong—as strong as any-
one else! He had a brain, he had a machine
which he knew, and he had deadly arma-
ment! It must have been an understandable
retaliation against the fate which had ham-
pered him before glorious war came along to
make him like other men. .

On June 17 the youngster returned from
a flight with eight bullet holes in his plane.
As yet no victory had been chalked up but
the next month was to witness the first of
his great record. This came on July 19.

On that day he went out anticipating
battle rather than the usual reconnaissance
flight. A German had been reported in the
air at Coeuvres, and with a gunner named
Guerder, Guynemer went on his trail. At
Pierrefonds they caught up with him. They
fired and immediately afterward their ma-
chine gun jammed. They fixed it quickly
but by that time the enemy had fled. On
their way back they came upon an Aviatik
machine. They followed, and Guynemer
maneuvered his plane to an advantageous
position — about 150 feet underneath the
enemy and behind him at the left. In re-
sponse to their sudden salutation of gunfire,
the Aviatik swayed and cracked. The Ger-
man was undaunted, however, and replied
with a rifle shot which hit the wing of the
Frenchman’s machine. The firing continued
and suddenly the Aviatik went down in
flames, after only ten minutes of combat.

Within sight of the German trenches the
Frenchmen landed and were bombarded with
cannon fire. The twenty-year-old boy, with
his customary calmness, sat down on the
ground to remove an article of clothing
which impeded his walking, placed his ma-
chine in a spot out of range, and continued
on his own way to safety!

At this stage of the war such a feat
was generally the exception rather than the
rule, as air combat was still only a possible

incident to a reconnaissance flight and mnot

yet an important objective. In recognition
of their exploit, the two Frenchmen, Guy-
nemer and Guerder, were awarded the Mili-
tary Cross. However, since Nieuport fight-
ers were scarce in those days, the men were
obliged to take turns in going out after
the enemy; so that several months elapsed
before Guynemer’s next victory.

At last he was given his own Nieuport
single-seater fighter for special missions and
reconnaissance, but he was forced to give
it up for a while and go home for rest and
recuperation. It has been said that Guy-
nemer was subject to violent hemorrhages
after a strenuous flight, and it is easy fto
believe it when one notices how many times

he had to take to his bed in the midst of
battle.

An exciting combat in which Guynemer
took part, although it did not lead to an-
other victory for him, contributed greatly
to the Allied cause. On November 6 he
fought with an L.V.G. (Luft-Verker-Gesell-
schaft) machine equipped with a 150 h.p.
engine. Again his gun jammed just as he
got beneath his quarry, and he was forced
to bank. They were so close that they inter-
locked, and a bullet grazed Guynemer's
head, ripping away some of the wing cover-
ing. He dived and the German retreated.
Much chagrined, Guynemer landed and
took his gun apart, studying it with as much

. concentration as he had studied the first
rudiments in his apprentice days. From this
grew his development of the deadly one-
pounder aerial cannon. Such was the man-
ner in which Guynemer attained success—
he never gave up or acknowledged defeat.

His youth soon after prevented his re
ceiving the coveted Legion of Hohkor. On
December 8 an L.V.G. with a 165 h.p. en-
gine came down under the fire of his Lewis
machine gun, and because he was not yet
of age, the award was denied him. “Never-
theless,” he replied angrily, "I am not too
young to be hit by the enemy’s shells.” How-
ever, when he attained his majority later in
the month he was given the Cross; and now
his savage joy in the kill knew no bounds.

By the spring the German aerial forces
had taken great strides. Their new small
single-seater fighters (the Albatros, Halber
stadt, improved® Fokker and Ago, with fixed
motors of 165-175 h.p., usually the Mer-
cedes though sometimes the Benz and
Argus and with two fixed machine guns
firing through the propeller) had swept their
enemies from the air.

Accordingly, a rapid concentration of all
French aerial squadrons was ordered to
the wvicinity of Verdun, among them the
Storks Squadron. Guynemer flew with them
to the scene of what was to be the longest,
most stubborn and cruelest battle of the
Great War. On his way his eighth enemy
plane went down in flames beneath his
strategy. A group of five German planes
had -ventured into French territory and
Guynemer dispersed them, drove another
out of Argonne and met two others face
to face on his return.

He tackled the first without hesitation,
firing from 30 feet underneath. His adver-
sary was not asleep, however, and the air
was rent with the staccato shots of his re-
turn fire. Guynemer’s machine was hit and
he was badly wounded. Numerous bits of
aluminum and iron lodged in his jaw, his
cheeks, his left eyelid, and two bullets
pierced his arm. In spite of being blinded
by blood, Guynemer was unperturbed and
dived at once, while still under the fire of
the enemy and yet another plane which had
come to the enemy’s aid. Guynemer’s luck
held out and he escaped, landing at Bre-
court. Then he was forced to retire to Paris
to recuperate.

Midsummer saw the beginning of the
Franco-British offensive along both banks
of the Somme, and the single-seater Nieu-

45

: FASTEST FIGHTER
IN THE WORLD!

| Thie latest of the Curtiss designed fighting ships i
being kept secre: agr u:'ll Pen’orl;ancg, l?:t 3(1?5 1:
rumored) does 300 m.p.h.! Kit includes full size

. layout, Instructions, all material to dimension, hand
carved prop, Townend ring, radial motor, front and
rear wieels, etc.. to make this latest de- 3 25

L3

eign 247 flying model. Postpaid complete

HOWARD RACER

The sensation of the racing world—eapable of 200

m.p.h. with only a 90 h.p. motor! Aodel is 227

scale replica, capable of flights of nearly 90 seconds.

Kit includes full size layout, instructions, all ma-

Eﬁglmtl‘l, dion-ﬁi;zqon wl{eels,ﬂetc.. to make this
model. ~ Complete ' kit, - :

bt post-°$1.50

BELLANCA SKYROCKET!
Bellanca—elght times conqueror of the Atlantie,
holder of the world's duration record of 84 hours!
Model has 207 wing, radlal motor, celluloid wheels,
all material to dimension, “‘prop’” blanked _out.
Easy to build—stable, fast, easy to bal-

ance. Kit complete, postpaid

SEND S0 FOR CATALOG M-.10

Lowest prices  on supplies—latest designs, showing
world’s record sclentific fiying models, Scale kits,
ete. Coin only please. St

PIONEER MODEL AIRPLANE
SUPPLY COMPANY

Champaign, Illinois

lklus rated Catalogie.

T
D. SCHIERCKE, GHENT,

'ATTEN_TION
Model Airplane Builders!

BUY YOUR MATERIALS FROM ‘‘SMASCO”
QUICK (2 HOUR SERVICE
FINEST MATERIALS
LOWEST PRICES ¢

1/8% fiat rubber l4c a-foot or 60c for: 210 ft. skein.
Full sige 21x317 Jap. Imperial Tissue or Hakone Silk,

5S¢ a sheet or 6 for Zoc,
1/16.x 1/16 x 867, lc each or J0c a dozen.
1/8-x 1/8 x 368, lc each.
1/16 x 2 x 367, Tc sheet.
1/32 . x 2 x 36", Bc sheet.

No order for less than S0e.  All orders for balsa under
£1.00 must include 10e¢ packing charge. orders
pastpaid. -

Send 3¢ in stamps for new illustrated price list.
with orders.

SDUTNEkRN MODEL AIRPLANE SUPPLY CO.
P. 0. Box 148 (mail orders) Atlanta, Georgia
Local Retail—258 Fifth Street, N. W.

NEW YORK .

Free




46
Build the
Curtiss-Wright

FALCON

$l7_5

FPostpald
18" Wingspan

Actual photo of Model built from Kit. ;
Here's the only officialscale model of the Falcon
—approved by Curtiss-Wright, builders of the
plane itself. -

From onr guaranteed construction set you can build
this exact scale model, or a flying model that ex-
perts have found to fly over 400 feet when properly
constructed.

Special made wood parts and selected mater-
ials with Full Sized plans and instructions,
included in this remarkable kit. Plans alone
30c. postpaid. Just send $1.75 for your com-
plete kit postpaid, add 15c. if west of the Mis-
sissippi or Canada.

Send Sc. for illustrated catalog of latest models and
the largest assortment of accessories in the world.

Manufacturers of Official Curtiss-Wright
Model

s
SELLEY MFG. CO., INC.
~4377-A Gates Avenue, Bklyn., N. Y.

MODEL AIRPLANE MATERIAL

Blg bundle of sample stock containing varlous 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 alrplane
. Balsa stock is 187 long. Sent postpaid
for 25c., five bundles for $1,00.
If you wish our price list only send 2¢. stamp. Here
is ‘& sample of our prices on balsa 3" x %" x 367

at lc per piece.
AERO SHOP

3050 Hurlbut Ave. Detroit, Mich.

FLYING CLUB PINS - 35¢

FREE CATALDG
Tresign shown silver plate 85 cents
each, $3.50 dos. Gold plate or
sterling silver 50 cents eael, $5.00
No. 4006 doz,, colors enamel.

BASTIAIN BROS. CO.
25 Bastian Building Rochester, N. Y.

SPEED MODELS
speed racing model kits.  Just the

8 hi
Jeeghig § fn. scale models

plane for your radio or desk

with N.A.C.A. cowl and wheels finished.  Wings

and all other parts stamped and marked.

ARMY BOEING FIGHTER P-12-B e e 40!

TRAVEL AIR MYSTERY SHIP...... e e D

WINNIE MAE, LOCKHEED ......cooocooiiae. - 50

GOLDEN ARROW DELUXE, 40 in wing. ...$3.75
Postage .25 extra for Golden Arrow Kit.

All kits complete with full size plans & instructions.
GOLDEN ARROW MODEL AIRPLANES
53 Vinewood Avenue : Pontiae, Mich.

G
SN
]

e

o ¥
A GEARLESS PRIME

MODEL AIRPLANES!
Pat'd- June 9, 1831 .. ...... Price §1.00 Postpaid.
This multiple rubber band motor glves the power
of ‘& direct drive with twice the endurance.  Four
strands or less of 1 inch flat rubber may be used
on each one of the 3 crankshafts. The prime mover
can be glued to motor stick or fuselage. Each
motor eomes with three rear hooks and propeller at-
tachments which enable you to change propeller in
a few seconds. No special winder is needed and
rubber may be stretched. The weight of Model A~
3. shown above, is 1/25 of an ounce. If your mod-
ol dealer cannot supply you, order direct. Model
dealers write for discounts.
ALFRED A. HOVESPIAN
2322 Stuart Street, Berkeley, California
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port which had until then been unequalled
for pursuit work, was replaced by the Spad.
This plane’s only defence lay in its capac
ity for speed and maneuverability, for its
rear was badly exposed and its field of
visibility very limited. Its armament con-
sisted of fixed machine guns firing through
the propeller.

Guynemer, now 2nd Lieut, and Cor-
poral Savage piloted the first two of these
planes early in September, 1916, at which
time the single-seater machine was supreme.
Later their place was to be taken by squad-
rons in massed attacks.

After July 1 there was a combat every
day—so that it becomes difficult to recite
tale after tale of Guynemer's victories.
They were so numerous and so conclusive
of his superiority as a fighter and tactician.
He now had a more powerful machine for
his own use.

It is worth while to refute the amusing
statement that Guynemer once stopped a
bullet with his finger, which has often been
made by chroniclers of his career. Fortunate
and accomplished as he was, he was not
a magician. The truth is less dramatic but
just as interesting. He once came on an
LV.G. and was about to pull the trigger
when a bullet ploughed into his index
finger. His machine was instantly riddled
with shots and his tank burst. In considera-
tion of the circumstances, he made an ex-
cellent landing and settled on the ground
between two shell holes. In a letter home
about the episode, he wrote whimsically,
“It could not be said now that-I am not
strong, I stop steel bullets with the end of
my finger.” So much for the legend.

On September 23 Guynemer brought
down two enemy planes and himself had
an almost unbelievable fall from 9,000 feet
and lived. He miraculously escaped with
only immense fatigue and a gashed knee
from his own magneto. He had attacked a
group of five planes flying in echelon
(three above, two below) and had forced
two down. Then he suddenly realized that
he was going down, too. Like a mathema-
tician he calculated his chances and switched
off his motor. He reached the earth even
before his victims. It was in friendly ter
ritory and French infantrymen rushed to
what they thought must be a dead man.
He stood up to reassure them and later col-
lapsed.. Off he went again to recuperate.

On October 5 fie was in the thick of the
fight once more. German tactics in the air
had steadily improved and by this time was
a worthy menace to be contended with.
Guynemer defied their offensive tactics,
however, and by January 24 had twenty-
nine victories to his credit.

The twenty-ninth victory is worth retell-
ing, for it was in this combat that he
fought with nothing but his brains. In turn-
ing to surprise an enemy, he inadvertently
went into a tailspin. The two-seater came
at him. Guynemer fired ten shots and his
gun jammed. Luckily for him, the German
suddenly became excited (the cause was
later explained as a bullet-riddled altimeter
and tachometer) and dived with his motor
in full. Guynemer decided to stick and
use his wits, instead of giving up, as an-
other man might have done, and with good
reason. He went after the plane, keeping
far enough away so that his useless gun
could not be seen by his adversaries. Down

==,

they went.
righted itself and made a dash, banking
away. Guynemer bluffed,
and dropped on him in his favorite fashion.
The German was impressed and went down
still lower. Then when his several shots at
Guynemer had no effect, he lost heart and
signalled that he surrendered. He descended
while Guynemer circled low over him. In
a moment or two the two occupants of the
enemy plane were surrounded by French
troops, but not before they had managed
to set their machine, a magnificent 200 h.ps
Albatros,
when Guynemer landed and showed the
Germans his broken machine gun!

victories” were added to his score.
time the new airplane of which he was so
proud had been damaged in battle and he
suddenly determined not to go up in any
other machine until its arrival, which was
expected hourly. On September 11 (1917)
he strolled from his tent to the hangars
in moody meditation and there chanced to
see his old Nieuport, “Old Charles.” Sud-
denly he decided he’could not be idle any
longer and he took off with another ma-
chine piloted by Lieut. Bozon-Verduraz.

Suddenly the German plane

rose 1,500 feet,

afire. Picture their amazement

Victory after victory piled on after this

until he had reached the goal he had set
for himself—a record of fifty enemy planes
downed. His rank was now that of Cap-
tain and he should have been reasonably
happy, but he was a changed man from
the moment his fiftieth plane went down.
More nervous than
and fatilistic in the belief that since he had
accomplished what he had been striving
for, his end was near.

ever, he was morose

However, instead of avoiding battle he

sought it more fervently than ever and
seemed to want the thing over and done
with.

The fifty-first, fifty-second and fifty-third :
Mean-

He was very nervous, and obstinately

insisted on penetrating the German lines.
Then his keen eyes saw a two-seater enemy
flying below him. He had to be careful
as the enemy was over its own territory and
therefore had freedom of movement, so he
decided to attack from behind, though the
front attack was his favorite position. The
day was cloudy; he could not use the sun
as his protection, and he dived down to the
other without hesitation. The German saw
him and expected him to zigzag, but Guy-
nemer recklessly disdained resorting to tricks
this time, and fell on him like a shot.
He missed, and the German went into a
tailspin and escaped. Bozon-Verduraz, who
waited below, also missed the German.

Guynemer was irritated and for once

flung everything to the winds. He took a
dangerous course. He went into a tailspin
after the enemy, waiting for a chance to
shoot.
had noticed eight German single-seaters over
the British lines, and since he had agreed
with his chief to distract any chance planes
so that Guynemer might achieve his fifty-
fourth victory undisturbed, the Lieutenant
went after the group in the distance. He
had no fears for Guynemer who had often
tackled great numbers of the enemy alone.
Bozon-Verduraz at last succeeded in dis-
persing the group and flew back to where
his chief was no doubt waiting for him.
Disturbed when he found no one there, he
descended closer to the ground searching

In the meantime Bozon-Verduraz




for a possible wreck. He saw. nothing. He
climbed again, circling in a wide radius but
always keeping within reasonable distance
of the rallying point. His vigilance was un-
rewarded. Suddenly he saw that his oil
was running low, and with a heavy heart
he went back alone.

The airdome had no news of Guynemer;
no one had seen him or heard of him.
Searching parties were started but there was
still no trace of their leader when night
had come.

At last the news came out. Through
particulars furnished by the Red Cross
definite proof of Guynemer's death was
established. He had been brought down
from a height of approximately 2,100 feet
north east of Poelcapelle cemetery in the
Ypres sector, a region which had been un-
dergoing steady bombardment for several
days. Some German soldiers had seen him
lying there, shot through the head, with
his pilot's certificate giving definite proof of
his identity. He could not be removed or
buried there as the wvicinity could not be
approached for several days, and after the
fighting was over, the entire district was
found to be ploughed up by shells.

His body was never seen again. All that
remains of Georges Guynemer is the memory

of a neveret-die spirit and a memorial -

tablet in France’s Panthéon.

b

The Airplane Engine

(Continued from page 21)

oils are obtained by rendering. An ex-
ample of this type of oil is lard. It is
evident, of course, that these oils do not
have a sufficiently wide range of qualities
to make them wuseful, though tallow is
sometimes used as a foundation for blend-
ed greases.

Another origin of organic oils lies in
vegetable matter. Peanut and cocoanut oils
are sometimes used to make certain blends
of lubricating oils. Castor oil, however, is
the vegetable oil mostly used. Its most
highly prized quality is the fact that.it is
insoluable in gasoline. Ordinarily, when
the fuel of an engine comes into contact
with the lubricating oil it will mix and
destroy the quality of the lubricant. Such
a condition would exist in a two-stroke cy-
cle engine or in a rotary type engine where
the fuel is fed to the cylinders through
the crankcase. This explains the reason
why the wartime rotary engines were re-
quired to use castor oil. Incidentally, one
of its disadvantages is that the exhaust
fumes of this oil make the pilots ill.

Castor oil is a very efficient lubricant.
However, it is comparatively scarce and,
consequently, expensive. It becomes gummy
after long exposure to heat and air and
may cause sticking valves, and it will de-
teriorate in storage. One way to make use
of its excellent qualities is to use a -blend
of castor and mineral oil. Thit type of
lubricant has met with high favor through-
out Europe, especially in France where
many castor-bean trees are cultivated as an
industry. It may be stated, however, that
equally good results are obtained in this
country by using mineral oils,

“In the early days of the internal com-
bustion engine there was little need for
efficient lubrication. The loads placed on

‘crankcase,
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these engines were not large and, as a re-
sult, little heat was generated in the bear-
ings. Scoops were placed on the lower ends
of the connecting rods. As they revolved
with the crank they dipped in the oil sup-
ply which was maintained in the sump of
crankcase and splashed the oil around in-
side the engine. This provided sufficient
lubrication.

As more power was demanded of the en-
gine from both automobiles and airplanes,
it was evident that the lubricant must be
distributed in a more positive: manner and
under suitable pressure. Thus, began the
direct or forced feed lubrication system
that is used in practically all engines to-
day.

In both the radial and the wvee-type of
engine, the force feed system is essentially
the same. ‘A pump is provided to draw
the oil from its reservoir or tank. It is
then forced to the main bearings and the
connecting rod bearings where the most
heat is generated. The crankshaft is dril-
led hollow to permit the ready passage of
oil to the various bearings along it.

Various leads will be taken off the main
line to provide lubrication for the many
accessories and gears. Other leads will
convey the oil to the camshaft and valve
mechanisms. As oil is thrown from the
rapidly revolving cranks it will form a
spray which will properly lubricate the
cylinder walls.

As the oil drops from the moving parts
it is collected in the sump or crankcase
where a second pump gathers it up and
returns it to the tank. This second or
scavenging pump is of a larger capacity
than the pressure pump in order to make
sure the oil cannot collect in the sump.

At first thought it would appear that
lubrication difficulties would prevent the
use of the radial and inverted types of
engines. It is a common supposition that
all the oil which would ordinarily collect
in the sump will fall in the cylinders on
the bottom side of the piston and eventu-
ally work its way into the combustion cham-
bers of the lower cylinders.

This does not happen. To prevent it,
the inverted cylinders have long skirts which
project sometimes over an inch into the
As the oil runs down the side-
walls of the crankcase, its level is main-
tained always below that, which would per-
mit it to overrun over the skirts and into
the cylinder proper. This oil is drawn off

by a sump between the two banks in the

inverted engine. In the radial engine the
sump is at the lowest point of the crank-
case, which is between numbers five and
six cylinders in a nine-cylinder job.

It is true that part of the oil vapor falls
on the back of the piston. However, as
the piston travels upward at a high velocity
on the succeeding stroke, this oil is again
thrown out into the sump. It is inevitable
that the lower cylinders of the radial will
permit the entrance of more o1l than the
upper cylinders. It is also true that the
inverted engine passes more oil than the
normal upright engine. Nevertheless, the
oil troubles are not sufficiently obnoxious
to prevent the use of these types of en-
gines,

Practically all automobile engines use the
bottom of the crankcase or sump as a re-
servoir for oil. When oil is added it is
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Cut Rate Balsa Prices

WORMLESS  (24” Lengths) WHITE
: SHEETS
G e e e
1/64" 5. 5o Te 12¢ 1116”' e Ec 10e
1132‘" o 3 5S¢ boi et L LT e To 12c

i e i 1ic

1/2 6g. loe o1/
(Order 6 shects of the same size and get 1 FREEJ

POLISHED STRIPS ‘
Per bundle of 25
A e

Per bundle of 25
1!32 x 1!16”..‘..%(: 10e

1/16 x 1/16% ¢ l0c
1/8% g 10c
s;l&”“ 2¢  10c

a/s2 x 33300 4e 10s
18 x 187000 e
3/167 o

3/8
5/8
5/8
3/4
474
WHITE HAKONE TISSUE, 20%” x 24%”.......... 2e
MINO SILE TISSUE, 217X 31%...ccseus-.
SUPERFINE TISSUE, 187 x 4%, . ..... i
WOOD VENEER . PAPER, 20”7 x 30”..... Py [
SUPERSEAL CEMENT (Clear), 17 x 3 tube...l5¢

HHMHH

X
2

No orders under 50¢ accepted. Ten (10c) postage
must accompany all orders. ' Add Sc for insur-
ance, if desired. Money order preferred.

« DEALERS, CLuBs and ScHOOLS write for
special price list.
LONG BEACH BALSA SYNDICATE

Dept. A, 548 West 6th Street, Long Beach, California

PROPELLERS

2" D.'0 X. Propeller With Spinner
Postage 3c on ome or doz.
4 bIM]ed ltc each $1.00 doz.
bladed 10c each $1.00 doz,
RLUMINUM ADJUSTABLE PITCH
Prnpell;rs for Flyinuoor s::aln’s5 Models
e,

NOW

35¢

- dia, 3f{c31 /
earing and bangar for above 25¢
3 Bladed Adj. Progs with Shaft and Bearing
dia. 85c—10" dia. $1.00
Special Scale Model Die-Cast Propellers
with shaft and bushing:
25&:’: dia. \\lth spinner (Hawk Type).. 500
6%’ dia. with spinner (Hawk Tipe)..
6347 dia. Standard Steel type.,....... ?
& dia. S-bladed with spinner....... . The
Postage on any above propellers 3c. each
Standard Carved Prnnallers. Balance Guaranhed.
Diameter [ G L SR | R LS T
Balsawood.. ~ 45c 52 60c/ 68 The 83 Ole
Basswood.... 36c 42c 48c 5dc 60c 66 T2c
Redicut Propeller Blanks, Standard Type.
Basswood...  6c - Tcs Se llc 1%
Balsawood.. - 8c 10c 12¢c 18¢ 2ie
Send 5S¢ for Complete Catalog.

Selley Mfg. Co., Inc., 1377A Gates Ave., Brookiyn, N.Y.

AVIATION
Information F R E E
Send us your name and addj for full
o B T
5".- new mk “-"‘L':,"re.:'..'ﬁ!'.'f ;ﬁ!{: Ht?:l'as
Industry’’ also sent free d' u answer at once.
AMERICAN SCHOOL OF AVIATION
Dept. 8157 3601 Michigan Ave., CHICAGO

FLIES 600 Feet!
IGIVEN

Sling-shot all
balsa Glider given
with each Dip-
per Kit! How it

! Get yours
FREE with the

50c The Dlpper <

The DIPPER, a nmd% 0z. model that
really flies!

Construction set includes balsa parts, draw-

ing, instructions, banana oil, cement, wire

Dimensions, 12%°*

(Will take off

parts, and rice paper.,
:rlng spread, 932" length,

rom_ground on own_ powerl!)

There are only a Hmited supply or these unique
Dippers at this very low price of & Paid!
Get vours right mow and get a real r.hrlll—{]llder
is FREE with The Dipper Set. Send in a
stamp and get our free catalog on Model Airplane
Supplies and Kits. No C.0.D. orders accepted.
COMET MODEL AIRPLANE & SUPPLY CO.
4205 W. 22nd 511‘eet. Dept. M-10, Chicago.
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Something New

$1.75 S

Postpaid

Pedestal Models

12 Inch Wingspan. Solid Wood Scale Replicas.

; HELLDIVER Complete kit for any of
I HAWK
FALCON

the above Replicas.$1.75
postpaid.

A new and original line of exact scale Replica
Models of famous ships. Use them for gifts, orna-
ments or decorating your radio or den.

These interesting Kits come complete with Full
Size Special Plans, showing all details of construc-
tion, cross-section, ete. The fuselage, wings, rud-
der and stabilizer are shaped with holes drilled for
easy assembllng. A special die-cast metal propeller
brightly finished with shaft, bushing and  wood
plug, small aluminum dise Rubber Tired wheels,
Colored 1nsignias, two colored dopes, cement and
all materlals are included in this very complete kit.
A Special designed PEDESTAL BASE of heavy
die-cast metal, complete for mounting model, finished
in black lacguer....---..« v....B5¢ Extra Fostpaid
West of the Mississippi or Canada 15c extra.

Plans alone 25¢
Send ¢ for illustrated catalog on models and supplies,
Selley Mfg. Co. Inc., I377A Gates Av., Brooklyn,N.Y.

= 9ft. Curtiss Army Hawk
x% Complete original constric-
- tion_set for fying model.
Price ...... $1.00

o

9ft. Curtiss Navy Hawk

Complete set for Captain
Page's racing plane. A
snappy model.

Price ......

s100 [

9 ft. Lockheed Vega

Complete set to make
gither Vega or Sirlus mod-
el. Very fast models.

Price ...... 5125

; Hawthorne models and materials glve satisfaction be-
cause of the gquality. Catalog 5c.
Hawthorne Model Aero Co.. Hawthorne, N. J., Dept. N

BOYS

Wonderful opportunity in Aviation field.
Start right by taking our remarkable ten
lesson ground course, including member-
_ghip,. class pins, ratings, commission. $4.50
complete or $.50 a lesson. Details free.
DEPT. R, NATIONAL YOUNG FLIERS
LEAGUE, 816 Chimes Building, Syracuse, N.- Y.

Automatic GasolineTorch
Starts with Match

Perfect Bunsen flame of over 2,000 degrees.
Price $1.60 Postpaid. Free Circular.

Mechanical Model Supply Co.
101 N. Monroe St., Box 772, Peoria, I1L.

World's Lowest I Prices

SUPERIOR “A” GRADE BALSA WO00D

Save Money on Your Next Order for Model Supplies.
Get This Kit.

20 pleces 1/16 sq. x 12 Balsa .
20 pieces 1/8 sq. x 12 Balsa..
5 pleces 1/32 x 2 X 12 Balsa.
5 pleces 1/16 x 2 x 12 Balsa.
5 pleces 1/8 x 2 x 12 Balsa.....coeeeen
10 ft. wire (polished Giese) No. 6...
10 ft. wire (polished Giese) No. 10
50 ft. 3/64 flat TUDDEL...eveesass
50 ft. 1/8 flat rubber......ceeeee
50 ft. 3/16 flat rubbEr.....oeeaes A
6 sheets Jap LiSSUE ......eservrorararcnsenancs 18¢c
50 ft. rubber free.

$1.15

Speclal Price $1.00 p.p. in the U. 8. Canada
and forelgn orders 5e. extra.

WOBURN MODEL AIRPLANE SHOP
19 Belmont Street, Woburn, Mass.
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simply poured into the crankcase. The
early airplane engines also used this method
which is known as the “‘wet sump” type of
construction. It served very well in the
early days when stunting was relatively un-
known.

However, as more and more violent
maneuvers came into use it was usual for
the pilots to become drenched with hot oil
which poured out of the breathers when
the plane reached an inverted position.
These breathers are nothing but crankcase
vents to permit the escape of any gas pres-
sure which might slip through the piston
rings and therefore can not be eliminated.

The solution of this problem lay in draw-
ing the lubricating oil from the crankcase
as soon as it collected there. If a separate

servoir and at the same time prevent any
undue accumulation of oil at any time in
the sump. ‘This is known as the “dry sump”
type of design and is used in practically all
airplane engines. ?

Tts weight will be slightly more, but the
benefits to be gained are worth far more
than the excess weight. The oil tank is
generally mounted slightly above the cen-
tor line of the engine in order that there
will always be a pressure head upon the
pump which will never need priming.

The oil pumps in use today are Qnilc in
construction to the gear-type fuel "pumps
which have been discussed in a previous
article of this series. The oil is simply pull-
ed into the pump by the teeth of the re-
volving gear. Pressure is built up on the
outlet side as the two gears mesh together.
Generally, both the pressure pump and the
scavenging pump are mounted on the same
<haft and assembled as one compact unit.

A strainer is placed in. the line at some
point in order to collect any foreign matter
that may have entered the system at some
point. Because of the heaviness of the oil,
the strainer’s mesh can not be too small
or the circulation will be restricted. It is
generally placed in the sump where it is
convenient to clean. : ;

While operating a plane in exceedingly
hot weather, or with too lean a mixture, the
oil temperature will rise above normal and
will indicate very quickly that unusual heat
conditions are being encountered. It may
become necessary to provide some means of
cooling the circulating oil. A small radia-
tor may be supplied, but a simpler ‘method
is to pass the oil through some copper coils
which are projected into the slip stream.
In these designs a by-pass valve is provided
in order that the oil will not circulate
through these cooling devices in cold weath-
er or before the oil has been heated up.
This valve will be controlled by the pilot.

On the other hand, in extremely cold
weather it takes considerable time to warm
up the oil in order that it will circulate
properly. A heating element is often in-
serted in the oil tank for this purpose.
It is simply an electric coil which is heated
_ by means of a battery.

By means of the oil pressure gauge and
the oil temperature gauge, the pilot is en-
abled to tell exactly what is happening to
his lubrication. These will give him warn-
ing of any trouble originating not only in
this system but in other parts of the en-
gine as well. Unusual heat is one of the
very first symptoms of trouble experienced

oil tank is provided it will serve as the res

with the engine. Consequently, the cares
ful pilot will take particular care of, and
keep very close watch on his engine lubricat-
ing system.

The next article of this series will discuss
the relative merits of the many types of
cooling possible in the airplane engine.
Many people think that the liquid cooled
engine is obsolete. This is not so. Then,
in addition, there are other means of cool-
ing an engine. Both Prestone and steam
may be used to advantage and some day
may replace the air-cooled engine which has
gained such popularity within the past five
years, -

e

: émerican Sky Cadets

(Continued from page 23)
selves air-minded give up building models
when they reach about sixteen years of age
because they consider it “kid’s stuff™;
wwhereas at that age they are just beginning
to learn the rudiments of the game.

With regard to flying models as against
non-flying models, he believes that flying
models are necessary as an aid to mastering
the theory of flight but that non-flying
scale models are also of great help in learn-
ing the detail work.

Another point he would like to stress is
that young fellows who have gained some
knowledge of flying models should experi-
ment with new ideas of their own, apply-
ing of course proper principles to these ex-
perimental planes.

Now a little of what Bobby Buck has
done in flying. He received his flying in-
struction at the Westheld, N. J., airport,
from C. D. Bowyer, who is now chief of
operations at Westchester County Airport,
Armonk, N. Y. March: 15th, 1930, was his
red-letter day, for it was on that date that
he first solo-ed. In little over a year he has
chalked up more than 300 flying hours and
broken the junior records for transconti-
nental flights and the New York-Havana-
and-return flights.

The plane he pilots is a Pitcairn, the type
used in the air mail service between Rich-
mond, Va., Boston, and from Jacksonville

. to Miami.

His times on his big flights were:
New York to Los Angeles, 28 hrs., 33 mins.
Los Angeles to New York, 14 hrs., 47 mins.
Newark to Havana.......... 14 hrs., 17 mins.
Havana to Newark........... 13 hrs., 35 mins.

Cross-country flying is no joke but real
hard work. On his first long trip across
the continent he set off at 7.10 A. M. on
September 29th, 1930. As a mascot he
carried a silk handkerchief given to him by
his flying instructor, C. D. Bowyer. Wrap
jed in the handkerchief was a boot, the
property of C. D. Bowyer, ]r, aged five
and one-half months!

Things were not too favorable for record
breaking. The young aviator encountered
strong head winds which at times gave him
lots of trouble keeping his plane on even
keel.

After leaving Wichita he had to turn
back owing to low oil pressure. That
trouble was fixed and he was off again.

' However, engine trouble forced him down

at Glenrio, N. M. He returned to Amarillo,
Texas, and spent the night there while the
engine was fixed. Then on again to Los
Angeles and his first record!




“The Best [dea
Ever Invented |
for Model Builders” L_

I5 inch Wing Span
Combination Kit No. |

The IDEAL Boeing Biplane
15 inch Wing Span
Combination Kit No. [

e

Get the new IDEAL
3-in-1 CompBgnation Kits-

The IDEAL Army Falcon Biplane
* 15 inch Wing Span
Combination Kit No, 1

Build ThreePopular Models
for the Cost of One!

UNDREDS of Model Builders say the

IDEAL 3-in-1 Combination Ki“{-are the
greatest idea cver invented. These Kits give you
the biggest value for your money we or anyone
else ever offered. Three popular, well-known
Models in each Kit. Full, cabin-fuselage Models,
too, perfect in every detail and 15 inch wing
span. If put up separately 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!

You get a great, big Combination Kit con-
taining everything you need to build the three
Models. Balsa, Bamboo, Jap Tissupe, Stamped
Ribs, Finest Fresh Rubber, Finished Wire
Parts, two types of Propeller for each Model,
Giant Tube Cement, Dope, etc., etc., also Full
Size Working Drawings and Instructions for
cach 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.

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 guarantee everything as represented and
to be satisfactory

Your Favorite Models
put out in IDEAL

Combination Kits!

Pick Your Kit and Send
Your Order at Once

Kit No. 1 Contains:-

The IDEAL Travelair Mystery Plane
15 in. Wing Span.

The IDEAL Boeing Biplane
15 in. Wing Span.

The IDEAL Army Falcon Biplane
15 in. Wing Span.

Kit No.2 Contains:-

The IDEAL Lockheed Vega
Round the World Plane
15 in. Wing Span.
The IDEAL Fokker D-7
Wartime German Biplane
15 in. Wing Span.
The IDEAL Waco Taper Wing Biplane
15 in. Wing Span.

All Materials and Plans

for 3 Models $1
50

Complete for

IDEAL AEROPLANE & SUPPLY CO, Inc.

YOU CAN DEPEND UPON IDEAL FOR A SQUARE DEAL!

20-24 West 19th Street, New York City

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