A Multiple Rubber Band Motor for model airplanes!

A Automatic Switch ~
for Flying
M odels

Tractor Model
Plans J
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AND JUNIOR MECHANICS



Model Engineers!

The Midgets

are H ere /
join Us
in the Latest Sport

Build and Fly Midget Scale
Model Airplanes. National of-

fers you the latest in the Art of Midget SE. 5.
Midget Curtiss Army Hawk 12 inch Win Model Airplane Building. Own s Ilsd ﬁlngfﬁrser?d;ﬁ\r;lss%eolors
- H upplied i iti .
spregd. Note marki);lgs, supplied with k?t. a squadron of Midget planes. PP y
Tissue for coverings slent in standard Army Any Midget Construction Kit
Colors.

only .$1.10 postpaid.
The Midgets |- ly Beautifully.

A*e Easy to Builld. National Midget Models
\[;er Light II? L\jVel h'[:I

0 Not Crac asily. i iml
Hundreds_of Flig%ts areypossible. Will Do What We Claim!
Construction Kits contain Best

Materials. )
Ready made fittings, full size

plans, etc. .
Each Model Beautifully Colored.
Genuine Japanese Tissue is sup-

plied in all necessary colors. Midget Curtiss Falcon.
All Details of the Real Plane 12" Wingspread. Tissue supplied
accurately  reproduced.  Looks in Standard Army Colprs.

and flies” like the Big_Airplane
from which it is copied. Note
markings on S.E. 5, also_Cylin-
der heads, and exhaust pipe.

All other Midgets are equally Midget Fokker D-7.
accurate and complete. Examine 12" Wingspread.
each model pictured and find Tissue in Red and Black.
them for yourself. Markings supplied in Kit.

BEST OF ALL: Midgets are
very low in price. Every Boy
can afford one or more. )

Only $110 for any Midget
Construction Kit. Senf postpaid.
OnI%/ $4.00 for any Midget, sent
postpaid Ready to” Fly. Midget Curtiss Robin.

12" Wingspread. Tissue supplied

in yellow and orange
with markings.

WANTED Travel Air Mystery Ship ] i
ust Out!  Brand new 30 pane illustrated
MODEL AIR PLANE BUILDERS (Photograph of model built from National ?%tﬁm%%?s' aHié“Saa"com?ﬁie?Sa'[:'é’mS# cgnsft)rluecs—
We offer to Boys and Men everywhere - ! | 16s.
who fike' 1o’ build model airplanes an ex- ki S oy e gart e ulding ookl oF-
ceptional opportunity to cash in on their 2 ft. Flying Model of Capt. Hawks’ famous pWo supply schools, clubs. Y.M.C.A."S etc.
experience. For particulars write Coast to Coast Record holding Ship. Com- No C?B oAII IOOH% sentf' wilt'h 'ng'ﬁnéy'sblagg
i i ; ; ; uarantee. n all orders for less than $1.
National Model Ae”’pi?af]‘f & Supply Co. plete construction kit contains all necessary Yuarant Ber cant “for Facking. Grters $1.0"or
29 North Ave. New Rochelle. N. Y. material, Cowling made, Celluloid pants, Blue- more add 10 per cent.

print included. Kit Postpaid only $3.50.

We want one dealer or agent In_every town to
handle National Model Airplane Sets and Sup-
lies.  Because of thelr_ﬁroven quality, a Na-
ional model ~dealer with sets ‘and . parts to

National Model Aircraft & Supply Co. il e wans"can “make i money

Dept. A-9 29 North Avenue, New Rochelle, N. Y.

Address



MODEL AIRPLANE HEWS

HOUR SUPPLY .SERVICE

M ost

SFV
U. S. _NAVY PAGE RACER
28" Wm Spread

p
Type of Ship used
yg llul0|d '\)Nheels

A Real Racin the F. Navy.
Con tonts of true pltch propeller
black, tissue, Iarge tube _cement and large can of (lope.
All Wood parts cut to dimensions.  Rubber motor, full-
size plan.” Wire parts blept and formed.

36" strips
1/16 X 1/16 6 for .05
1/16 X 3/32 6 for .05
1/16 X D8 6 for .05
1/16 X 3/16 6 for .05
1/16 X 1/4 6 for .05
1/16 X 3/8 6 for .10
1/16 X 1/2 7 for .15
1/16 X 3/4 8 for .20
1/16 X 1 8 for .20
3/32 X 3/32 6 for .05
3/32 X 1/8 6 for .05
3/32 X 1/4 6 for .10
3/32 X 1 8 for .20
6 for 05
6 for 05
6 for .05
6 for 05
6 for .10
6 for 10
6 for 10
8 for 20
8 for 25
8 for 25
8 for 25
4 for 15
6 for 10
11 for 15
6 for 10
6 for 10
6 for 10
8 for 20
8 for 20
4 for 15
5 for 20
8 for .20
6 for .05
8 for 20
8 for .20
8 for. 25
5 for .20
6 for .25
8 for .25
6 for .25
6 for .25
6 for .25
5 for .30
4 for .30
5 for 30
4 for 30
3 for .20
3 for 25
3 for 25
3 for 25
3 for 25
2 for .30
4 ¥or 100
5 for 100
S5for 07
6 for .10
8 for .20
8for .20
4 for .15
6 for .5
8 for .20
41lor 15
4 for 15
4 for 15
4for 15
3for 5

SCIENTIFIC MODEL AIRPLANE CO., 224-226 Bergen St.,

DEALERS AND CLUBS WRITE FOR SPECIAL

Complete Line of
AIRSEAL BALSA
Scientific Balsa Wood is the

lightest and best Balsa grown and
is imported from South America.
Model aeroplane experts at every
corner of the globe have used our
balsa for both their flying and scale
models. Scientific Balsa Wood is
Kiln Dried-strait grained stock,
especially prepared and cut to con-
venient usable sizes.

3/16 X3 A3X 14 X6.
3/16 X6 5 38 X2 15
14 X3.s 15 38 <3
174 X2
XPSROPELLER BLOC)léS8 0
al X 0
PRRLE LW X XWXD O
X X x X 7x... Q@2 X Xig X1 ... 06
X X x X 7a.. Q2 n Xui X1o-. 08
X XX X6 .00 x Xin X2 ...0
AXX X5 .02 vi X X1 .. 0
A§XX6 . @2 1 XDaXxXR2 .. &8
SELgl 2 xush R
CRasxw T X XBRXB.U R
PLANK BALSA
. 36" lengths
i X iy2 X J
1x2 2T 2x6
1X3 .ol
1x6 B0 3x6. w2/
BAMBOO

Strait-grained no-knot bamboo.
1/16 X A X 15.. .
Per dozen .

JAPANESE SUPER FINE TISSUE

A strong light tissue for covering your com-
mercial models.
Large sheet—2 fo 05
Per dozen .25

EXTRA SUPER FINE TISSUE

Absolutely the finest, lightest and most eco-
nomical tissue for covering experts endurance
models.

Per sheet ..
Per dozen

CLEAR DOPE

T is genuine model aeroplane experts dope
thinned down to meet the requirements of model

This

airplane usage.
2 oz. bt.
Per pt..

.10
.75

COLORED DOPE

Real pigmented aircraft dope. Do not confuse
this with dopes of inferior quality. Colors: Inter-
national Orange, Galatea Orange, Fokker Red,
Spartan Green, Silver, Loening Yellow, Curtiss
Blue, Black, White.

SCIENTIFIC DOPE THINNER
2 oz.

ACETONE

To thin out your heavier liquids.

AMBROID

Genuine Ambroid manufactured by the world’s

largest makers of ambroid.
the best model builders.

COLORLESS CEMENT

At last colorless cement that is all it should
be. Used by experts at .Detroit.
20

CELLULOID WHEELS

Lightest and strongest wheels for model aero-

Used exclusively by

planes, bushings included.
D& diam. pr..
I"4 diam.
3 diam.

ALUMINUM TUBING

% outside diam. per ft
3/16 outside diatn. per ft
J4 outside diam. per ft..
Washers ¥ for Ilght indoor models

Per dozZ...vveeniniin TAFEr gross .ceceeeineennns 15
W ashers J4 for outdoor models
per doz...enienen O0LA —pEer gross .....ccvvrnnns 15

PRICE LIST.

1
Supplies
LOCKHEED SIRIUS—CONSTRUCTION KIT
IS" Wing Spread.
Contents of Kit: All wood parts cut to size. All wire
parts formed. Tube of cement, rubber motor true pitch
propeller block, tissue, and full size plan
I'acked in an attractlv X,
Postpaid~ $1.00

SHEET ALUMINUM
.005 per ft..
.010 per ft...

THRUST BEARINGS
Very light.
Large size .035holeeach......
Small size .025 holeeach.........02—per doz

SCIENTIFIC “EXPERT" RUBBER
Scientifically prepared by the world’s largest

manufacturer of model aeroplane rubber.
Four sizes.

12" wide

. for .01 225 ft. skeins .50
3/32 flat . for .01 225 ft. skeins .70
1.8 flat . for .01 225 ft. skeins .70
3.16 flat . 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........... 33
MUSIC WIRE
light, used by every model
.014, .020, .028, .034; 3 ft. per .0l
Wo carry a ful2I5 Hue of plans for model aeroplanes,

100
ier Amph|b|an Lockheed Vega. S.E. 5 Hiritlall
Pursun Plane. Stlnson City of Chicago. Many moro

Strong, builder.

Sizes:

are to e added tg tills list.

Wo also have the complete line of AM.L.A. Scale
Model plans Each drawm is approximately 34"x44".
Hoeing * P-12 Pursuit.. t|nson Lycoming 20
Voulg(;l Corsalr ..20 aco Taper Wing.. 20

- ..20 Lockheed" Sirius ............20
Lockheed Vega . .20

PLANE COMPANIES

Order your kits direct from us and
qwcker All Kits arc_sent 8
V\?O 1). Wanner & Co.. ison Model Aeroplanes,
Hed |ng Aero Co.. Nat|0nal Model Alrcraft >>t uppl
Cleveland Model & Supply
Model Alrcraft Co., Sjutlicrn Model ‘Aircraft. Supplk//I
Miniature_ Aircraft’ Curp., Grant  Aircraft odel
Aviator Products. ~Ideal Model AeroE'Iane Supply Ci
Hiltmore Model “Aircraft Supply C odel Aero-
planes. Model Aeroplane ShoR Selloy Mfg Co Collins
.. Club  Aero SUP Co., . Pioneer
Moadel A|rplane Supply Co., Crescent Model A|rplane
Streamline Pants takes any wheel from 1" to 1%"

receive them

diam. In_perfect proportion”with our N.A.C.A. cowl-
m&s Price pr.
ACC.A. Cowlings (black celluloid), each............ 23c

Featherweight Compressed Air Motors

Finished _tank 3"x3"x20" W|th 3 cylinder motor
mounted. Test d read

e rica’s Iowest
(fe or aﬁ mod(l a?rplaggs £(3x20" price, $4.00:
F|n|she (endorsed by A|r Commerce ltc-
serve). ReadE/ bor elg t 2 oz. All motors
arc given a horough test. Makes 000 revolutions per
minute.  Complete Teady to be attached to tan
America's_lowest pricé for a knockdown motor kit. all
arts are ready to Ik assembled. They are drilled,
ormed and shaped to correct size. 1 set”complete $.00.
IMPORTANT, ORDERING INSTRUCTIONS

Orders will absolutely not be filled unless you comply
with instructions below,
21— Orders under $.25 will not be accepted.

1.50.
On ordors of $1.51 and over add 10 tier cent for pack-

motors

ing and postage charge:
3— 9 v dag gtra to above charges on balsa blank

orders Iess than $150 west of the Mississippi and
3—Posta e stamps. Canadlan or Foreign Coin not ac-
as
5—Remit bypc)neck postal or express money order.
Make a’)_/lment to Scientific Model Airplane Co.,
ergen Street, Newark, N. J.
0—Each” and every article purchased from us Is guar-

anteed to be of the highest standard. .
7_them All orders will be shipped 3 hours after receiving
8— ’ Orders amounting to $1.00 and over arc sent post-

aid.
Sgnd 2c stamp for latest summer catalog containing
world's lowest model aeroplane prices.

Newark, N.J.

Please mention Model Airplane News when replying to advertisements.

d $.15 for packing and postage on orders up to
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Published by Harold Hersey In Our Next Issue
5 Edited by Capt. H. J. Loftus'Price Without going into details, these
are some of the things in our next
issue:
CONTENT 1 A startling tandem endurance
model—full-size plans.
JUNE, 1931 An Airistocrat flying model—

full-size plans.
Chapter 2 of our engine

Cameraview of Boeing Fighters in Formation 4 course.
Complete Course in Aerial Radio (Chapter One) Chapter 2 of our radio course,
By Capt. Leslie S. Potter 5 and
A Cardinal Point in Progressive Aviation Plans for a miniature compres-
von Richthofen! By B. D. Kneen 8 sion motor.

A Pen Picture of the German Ace of Aces .
Where in the world could you get

The Airplane Engine (Chapter One) . anything to equal the above list for
By Lt. (jg) H. B. Miller 9 15c.?  And that isn't all. Other
Dissecting the Core of Flying things in the July issue will surprise
Bishop, of Canadal! By Orville H. Kneen 12 you.
A Brief Sketch of the Greatest Living Ace «@Ig-.
Build a Flying “Crate” and Learn Something
By Prof. T. N. dc Bobrovsky 13 Another wartime cover by Ray
A Different and Interesting Tractor Model Wardel for your picture gallery.
The American Sky Cadets 19 B
gitp-

A Multiple Rubber Band Motor By Dick Cole 21
More Power to Tour Models!

Automatic Switch for Flying Models Be sure 1o order your July Model

eAirplane News now. On all news
Increased PerformancBeywlz;::f;;e:j]Iatin(;EBh;I)?tl;)()r\SISKy » gi%%; June 23 next and only 1.
Aviation Advisory Board 27 . ou-
Autogyro as Aerial Postman 28
Gliding and Soaring By Percival and Mat Whice 29 New AddreSS

Construction and Maintenance of a Glider Please note that the editorial

Special Course in Air Navigation ) offices of Model Airplane News
_ o ByCapt. Leslie S. Potter 31 are now located at 570 Seventh

Closing this Vital Study A\_/e,, Room _1_901, N_eW York

A Course in Airplane Designing By Ken Sinclair 33 City. Advertising offices at the

same address in Room 1205.

More of this Educational Feature
Telephone LAckawanna 4-0783.

Published Monthly by GOOD STORY MAGAZINE COMPA NY, INC. Myrick Bldg., Springfield, Mass

Editorial and General Offices, 25 West 43rd Street, New York City
Harold Hersey, President Pauline Sandberg, Treasurer Prank Moran, Secretary
J. W. l.eBaron, Advertising Manager, Graybar Building, 420 Lexington Ave., New York. N. Y.
Entered as second-class matter June 5, 1929, at the Post Office at Springfield, Mass., under the Act of March, 3, 1879.
Copyright, 1931, by GOOD STORY MAGAZINE COMPANY, INC.
Price 15c a copy in U. S. and in Canada. Subscription price $1.50 a year in the United States and its possessions; also Canada,
Cuba, Mexico and Panama.
All other countries $2.00 per year.
Chicago Advertising Office: 333 North Michigan Ave., C. Il. Shattuck, Manager.

London Agents: Atlas Publishing & Distributing Co., Ltd., 18 Bride Lane, London, E. C.

Contributors are especially advised to be sure to retain copies of their contributions, otherwise they are taking unnecessary risk. Esrry possible effort will be made in our
organization to return unavailable manuscripts, photographs and drawings, (if accompanied by postage), but we will not be responsible for any loss of such matter contributed.
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Another Cleveland Achievement! A Complete kit of the remarkable plane piloted by

/Mhe Red Knight of Germany/7

Baron Manfred von Richthofen’s Own

FOKKER TRIPLANE

An unusually beautiful model of the plane most
feared by Allied pilots—feared, for at its con-
trols sat” Germany’s most_ audacious airman—
the idol of his nation. This Cleveland-Designed
Y" scale brilliant all-red Triplane with_its YiY\
span,  _ length, and 6%" height, is colored
just like its famous prototype with a few black
details which deftly set it off. It has twin
Spandau guns, movable ailerons, a_complicated
fuselage design which we have simplified (even a
beginner can make it), all the necessary Maltese
Crosses, Redicut ribs, and propeller blades, all
the cut “Blue Diamond” balsa wood, rubber,
paper, colored dopes, cements, etc.—to say noth-
ing of the full-size, completely detailed drawings

Again Cleveland's pace-setting genius in creating authentic flying models of the hard-to- i i i -
get famous planes brings model enthusiasts another opportunity—to be first—to become and instructions. Order Kit B-6 only $4. postfree.

more skilful model builders—to hate something real to show for time and effort used. (Forelgn orders, 25c. exua-)
H T (1] 1] [
Head Your War Line wth COL. E V. "EDDIE" RICKENBACKER'S SPAD Xlii
shown on the cover of this
NIEUPORT SCOUT r(nonth's isstto leading _Ids
oot it B i o2
Loved d d by ticall I - . d
Ated “Hilots " he Pllever little war modd of il 8" s
Cleveland - Designed model lias  a % el C|fEVteAand i Desi rp]ec{
spun o 20(4" and 1.1" length: bril- model 0 d det pt?neih a
liant yellow wings and tail: black V\%astﬁonc%ﬁi 0 ier fernee
fuselage and struts. Completely detailed, machine guns, etc.: ‘igo/,,e ‘ei5\la" Iogﬁ'
full-size drawings, casy-to-understand Instructions and _every- YelloowSp?/\r/]ihgs Ianden o
thing elsg needed, Order Kit CD-I. only $4. postiree.  (Foreign surfaces, green fuselage; wing. circles, stars for the wheels, and

orders, 25e. extra.) IIaL—_In»The»It_iiig insiania, it _includes Cleveland’s copyrighted
full-size detailed, drawings, eas¥—t0—umlerstand mst_ructlons—eve&,
thltnga Order Kit CB-2, only $1. postfree. (Foreign orders. 35C.
extra.

FOKKER D-7 BIPLANE

(German 1918) ALBATROSS D‘3 (German, 1917)

The pride_of the German "Flying Nicknamed the German “Spad." The
Circles." Realistically duplicated in “hell-diver’* of its time. This I’levc-
Cleveland-Designed 22" span, 1C%" laml-Designed. model is . beautifully
length model. "Dark green wings and stretmliuéd_like the original, with a
tail” surfaces, orangé fuselage and span of 22" and &%" length.
struts, Maltese Crosses, copyrighted range = wings: Ilght blue fuselage,
full-size detailed drawings, easy-to- i . tail and. struts, Complete with full-
undcrstnnd  Instructions, “and eve(gy— . size drawings, _easy-to-understand instructions—and  everything!
thing needed—Included _in Kit. rder Kit CB-3, only $1 post- Order Kit I"B-5. only $4. postfree. (Foreign orders, 25c extra.
free.” (Foreign orders, 20c extra.)

COL. RICKENBACKER
AMERICA’S ACE OF ACES

TWO NEW IMMENSE CLEVELAND ORIGINATIONS
“Knew Nobody Else but Cleveland
CLEVELAND ROBIN FL-201 would have anything to offer like this”

A ne}/‘vé big oukt)zliogr CIevlelgr;d—DlesiPnedthprofiIe (fjuselag'g (rjnoﬁel_{]hat Gentlemen:

can assembled completely In fess than a day. ~An oY, . :

oh boy! The science Bmbodied in its design agsures_rem%rkabe I saw_your April advertisement and the wonderful
flights—so even if you arc a beginner, don't be aftaid to order line of World War time fighting planes you have to
this large kit. Very cosy to build. Span is 33", length is 20"; offer. | wish to say that the Cleveland line is by
has yellow wings and tail, red fuselage and wheel discs, motor far the best line of model planes anyone may want
cowl,” struts, etc,, neatly touched up In~black. Outrides the wind: to build. Not only is the construction easy, but after

easily “attains duration’ of one minute and  distance of 500 feet. Only $2.20 postfree

Complete _with copyrighted full-size drawings, and everything you havc>the plane built, you know what kind of a

NEEdEd.  OFGEr KIt FL201 woovoveiosovoooeeeeooeesessssosssseeseeeseeessesnesseessennens (Foreign orders, 25c extra) plane it is supposed to be. Every thing is carried

gut ri]n yot;]r plahnes S0 tfheyhloa)k the hsanp]e as their blig

rother when they are finished. With the very simpli-

CLEVELAND SIRIUS FL-202 figdhanhd eka‘sily_ u.ndgrstood_b\llvorking ﬁrawings 1hatkcome

Another new Cleveland-Designed profilo fuselage model that will with the Kit, it is impossible to make any mistakes in
be the summer H}/inﬁl sensati%n. or beauty and Iine llying quali- the construction of the model. ) .

ties—it’s a honey! Takes oti and lands as though controlled by a When | saw this offer in the magazine T knew right

human pilot, and rarely, if over, noses over. ~Lauds at a good away that nobody else but Cleveland would have any-

speed. Its two wheels ro in%on the ground for quite a distance, thing to offer like this, and for that reason | am writ-

and tlie tail skid dees not touch the ground until Iho model has

almost conic to a_dead stop. Truly ‘graceful! I'lg 34%" span, }g?lowiins .Ietter, and enclosing a money order for the
%hB length. blBeleélutn‘lglly ctQIoreId retlj wings elndI ttall stuhrfaces, evr?trya 1 k'tg.CB 1 “Boei Fight $ 400

ing_ else black. xceptional value. omplete with copyrighté i -1 “Boein i Er” .
full-gize drawings, and peverything needed. F%)rder Kit FL%O% Only $2-20 pOStfree 9 g

. 1 kit CB-2 “Rickenbacker’s Spad
(Foreign orders, 25c extra) LKit CB-3 “Fokker "Dt i 400
1 kit CB-4 “Nicuport Scout”

Be Sure to get your copy of this great mécitheeiAiatMiGIA t Tromoddiift 1 kit CB-5 “Albatross D-3" ..
NOTEBOOK—CATALOG [ e et o o o

. . . com#]le_te stuck of BJue Diamond En- Yours trul

glneered supplies. (Inserts for new War Line and later models mailed later to all catalog holders, . Y,

ut keep this page 'as there will he no sheets for a short time. Send 25c. at once, and We’ll rush (signed) GEORGE W. DIEFENDERFER'

our coé)y to you.” (No free copies. X i . i

KIOT_IC: Thé sale of drawings for all Cleveland-Designed models lias been discontinued. All SE Fullerton, Penna.

(outline) drawings now 10c. each, or $1.00 per doz. (21 “kinds.) . ) .
Model Builders: Write anil tell Ask Your Leading Store for these and other Cleveland-Designed Models—if they haven't
U R et Deaigned T © got them, order direct. Ask them if there’s an N. A. M. E. Chapter in your toivn, too.

1866N West 57th St. Model Aircraft Engineers Since 1919 Cleveland, Ohio, U. S. A.
“Cleveland Blue Diamond” is the symbol of honest quality, reasonable price and immediate service

Please mentton Modul Airplane News when replying to advertisements.



MODEL AIRP LAKE HEWS

A MAJESTIC and
wwminspiring view of a
squadron of Boeing
single-seater fighters in
attack formation, seek-
ing the enemy high
above the clouds, is de-
picted here. Our photo-
graph bears ample tes-
timony to the work-
manlike manner in
which the U. S. Gov-
ernment  trains its
fighting airmen

Courtesy U. S. Army
Air Corps.



Complete Course Iin Aerial Radio

A Cardinal Point
in
Progressive Aviation

INTRODUCTION AND GENERAL
PRINCIPLES

ADIO, in its present form of perfection, is a coni'
R paratively modern invention, but the idea of trans'
mitting signals without connecting wires dates back
many years, and several names are connected with the early
experiments that were made around the middle of the
eighteenth century. Since it would be difficult to say how
far the science of radio'telegraphy was advanced by any
particular experiment, it would be unfair to lay emphasis
on any of the names involved; but the discoveries of Fara-
day, Loomis and Marconi are too outstanding to be passed
over without mention.
In 1831, exactly a hundred years ago, Faraday, an
Englishman, discovered that electromagnetic induction ex'
isted between two flows of current even when the latter

To understand radio one must first understand the
fundamentals of electricity, and although a proper study
of these two subjects is obviously outside the scope of
these articles, it is hoped that by studying them intelli-
gently month by month as they appear, the reader will
acquire an understanding sufficient to enable him to pass
the theoretical portion of the commercial radio opera-
tors' examination. The practical side will, of course,
depend on himself and the amount of practice he puts
in on radio.

WHAT IS RADIO?

Radio is the transmission of electromagnetic waves which
radiate in all directions from the point of transmission.

were entirely unconnected. The method of this
discovery and its immense importance in the
science of electricity and radio will be explained
later.

In 1866, Dr. Mahlon Loomis, an American,
successfully demonstrated the principles of trans-
mitting signals from an antenna.

In 1897, Marconi demonstrated that he could
send signals, without the aid of intermediary
wires, a distance of 1% miles. The fact that
this discovery was regarded as stupendous at the
time will make the reader appreciate how far
and rapidly this science has advanced to the pres-
ent day, when the linking up, by radio, of coun-
tries at opposite ends of the earth, can be
accomplished in a matter of seconds.

In the home, over land, over water and now in
the air, radio has spread civilization, increased
safety and broadened the scope of international
communications to an extent unequalled, prob-
ably, by any other single invention. To the
person who takes up the study of radio an un-
limited field awaits, a fiejd that as yet remains
untrammeled by any limiting barriers.

In presenting this series on a
most essential factor in successful
flying, Radio;

ANiuo us to present, also, the au-
thor of the course. He is Captain
Leslie S. Potter, Ipnown to you
through his famous Course in Air
Navigation published in Model
Airplane News!'

A pen picture of him, in his own
words, reads:

“Served in the ran\s, East Surrey
Regt., 1914-1917 in France, Egypt
and Servia. In the Royal Flying
Corps as 2nd Lieutenant and Lieu-
tenant from 1917 onwards. En-
gaged in night bombing during the
war. Wounded once, enteric fever
once (Bervia) and shot down once.
From end of war till end of 1929
served in England, Egypt, India and
Irag.  Two local risings in Irag.
Resigned commission as Captain
(F/Lieut) in R.A.F. in RJov,
1929.”
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These radio or electromagnetic waves have often been
likened to the widening ripples that follow the dropping
of an object in water. The comparison is good and may
be considered still further by reference to Figure 1.

STONE dropped in the water at point A will cause

a displacement of water corresponding to its size.
The water displaced causes bulges at B and C known as
ripples. These bulges, seeking to return to their normal
level, cause further displacement at D and E; which in
turn react still further till their energy is insufficient to
create disturbances on the surface and the ripples cease.
The water, originally displaced, causes an equal displace-
ment round the circumference of a circle, of which A is the
center. The ripples, consequently, are circular and extend
in circular formation.

In the case of radio waves, the sending of a suitable
current from an antenna provides an impulse similar to
that created in the water by the dropping of a stone. The
waves travel in all directions, <« shown in Figure 2, with a
speed of 3 x 108 metres per second—the velocity of light,
which is, for practical purposes, instantaneous. The speed
with which these waves will travel is unaffected by the
power of the transmitting
station. Waves from a low-
powered station emanate at
exactly the same speed as
those from a high-powered
station; the only difference
being that the impulse, in
the first case, being less,
will have a correspondingly
shorter radius.

The velocity of a wave,
as, also, its energy is, how-
ever, impaired by the na-
ture of the medium through
which it is passing. It
should be remembered that
radio transmission is not a
continuous wave spreading
in ever wider circles, any more than the ripple at C in
Figure 1 is composed of the same water as the ripple at
D. It is the impulse that is passed on.

The velocity of waves passing through water or solid
substances will be greatly reduced, as also their power.
Referring again to Figure 2, the velocity of waves from
transmitting st.ation A to ship C will be greater than the
velocity of similar waves from A to receiving station B,
which is the same distance. Further, the signals received
at C, other things being equal, will be greater than those
received at B.

For the purposes of this diagram A has been shown in a
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position which is one highly unlikely to have been selected
as the site of a radio station. The presence of an obstruc-
tion such «sa hill will temporarily break up the formation
of electromagnetic waves or impulses. These will reform
again some distance beyond the hill, but a nearby receiving
station will receive disturbed signals. If it is too close
it may be unable to receive < all from one direction.

ELECTRICITY

The next question that
becomes obvious is, how are
these waves or impulses
created? Since the motive
power of radio is electro-
magnetism, we will deal
with these elements first.

W hat is electricity? How
many times have you asked
yourself this question? You
know what it does and
probably how it is pro-
duced, but how many know
what it is? There is some
excuse for this, since even
today some of the theories
advanced by well known
scientists remain at vari-

ance. It is, however, agreed that every atom of matter is
charged with minute particles called electrons.

In a neutral atom there will be an equal number of
positive and negative electrons as shown in Figure 3. The
electrons round the side are the negative electrons and these
are detachable. The positive electrons in the center are

named the nucleus.
HEN an electron is removed from an atom by
W jarring or other methods, the equilibrium becomes
destroyed. The removal of a negative electron will leave
a positively charged atom, as shown in Figure 4, because
the atom is predominated by positive elec-
trons. In matters electrical it is usual to refer
to a positive charge by a plus sign, and a nega-
tive charge by a minus sign.
The strong tendency of electrons is always
to maintain an equality of balance. Thus a
free electron will always be attracted by a
positively charged atom—one possessing less
than its complement of electrons.
In Figure 5 we have two bodies, one nega-
tively charged and one positively charged.
While they remain in this state there is said
to be a difference of potential between them,
but connect them by a wire and there will be
an immediate flow of electrons from the nega-
tively charged body until the equilibrium be-
tween them is restored and no difference of
potential exists. This flow will set up a mo-
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mentary current along the wire, and thus it is established
that an electric current is the motion of immense numbers
of electrons along a conductor.

If, instead of negatively and positively charged bodies,
we connect either end of a piece of wire to the negative
and positive terminals of a battery, as in Figure 6, one end
of the wire will be positively charged and the other nega-
tively and the same flow of electrons will follow. In this
case, the flow will be maintained because, owing to the
chemical action going on inside the battery, one of its
terminals will be held positive with respect to the other,
and the electrons will continue moving along the wire
seeking to restore an equilibrium.

This will continue as long as the circuit remains closed—
as long as the switch is on, the key
pressed down or whatever medium
is being used to control the current
flow. The electrons will move along
the wire to the positive terminal,
through the battery and continue
again round the circuit.

In course of time the battery
will become weakened until it no
longer has the ability to maintain
the difference of potential between
its terminals, when the electrons will
establish once more their proper
equilibrium and cease to move round
the circuit. The current will then stop.

It will be noted from Figure 6 that the direction of
electron flow is shown from negative to positive. It is often
supposed that an electric “current” flows from positive to
negative.  Since, however, an electric current is simply
another name for electron flow, and this is as shown in
Figure 6, it is now generally accepted that current flows
from negative to positive.

BATTERIES

When a battery has the ability to maintain a difference
of potential between its -f and — terminals, it is said to
develop electro-motive
force; written e.m.f., bet'
ter known perhaps as volt'
age. To explain this bet'
ter, we will return to the
water analogy again.
Water in a pipe will re'
main  motionless  unless
some pressure is applied to
make it flow.

It is the same with elec'
tricity.  Electricity is ah
ways present in a circuit,
hut it does not become ac'
tive until a pressure is ex'
ercised and it is made to
flow. The amount of this
pressure is given in volts.
The battery and the gen'
erator are the two me-
diums for supplying pres-
sure. It is measured by a
voltmeter.

It has now been ex-
plained how a battery or
a generator, by its abilities
to preserve a difference of
potential between its ter-
minals, creates a flow of

electrons or an electric current. The amount of this cur-
rent is measured in amperes by an ammeter. Water flow'
ing in a pipe will be of the same volume throughout the
length of the pipe, and the amount of the flow will depend
on the amount of the pressure and the size of the pipe.
(There are also other considerations, but we will come to
these later.)

With electricity it is exactly the same. The strength of
the flow is the same at all points on the conductor, and
the volume of the flow depends on the size of the conductor,
and also on the amount of pressure or voltage.

The construction of a generator which operates through
a driven armature and a magnetic field of its own creating
will not be explained at this moment, but a discussion of the

dry and wet cell battery will help
the reader to understand the chenv
ical action involved in preserving a
difference of potential.

None of the so'callcd dry cells are
actually dry, but their greater con'
venience in transportation has made
them popular for certain uses. A
dry cell battery must be discarded
when exhausted, but a wet cell bat'
tery can be recharged by the simple
method of passing through it a cur-
rent in the opposite direction to its
discharge. The chemical action is

similar in each type of battery

To make a simple wet cell battery all that is needed
is a glass jar with an opening wide enough to insert two
metal plates, a small quantity of salammoniac or sulphuric
acid and two strips of different metals. Carbon (-}-) and
Zinc (—) are probably two of the best, but copper (-f) or
tin (~b) and iron (—) or lead (—) may also be used, and
there are several others. The signs are given to show the
terminals that will be represented by the different strips of
metal if they are used in the order shown.

LACE these two metal plates in a jar in the manner
P shown in Figure 7 and fill up the jar with a solution
of sulphuric acid and
water, or salammoniac
and water. In the first
case a 1:20 mixture will
give a workable solution;
in the second case a mix-
ture of 1:4. In order that
better connections may be
made, two pieces of cop-
per wire of suitable length
should be soldered to the
plates. The jar should
then be left for a period.
The process is then briefly
as follows:

The action of the solu-
tion in the jar is two-fold.
A certain amount of
hydrogen in the water will
be released and will ap-
pear to rise from the cop-
per plate in the form of
bubbles. It is assumed in
this case that copper and
zinc plates are being used.
Particles of zinc will be
drawn off the zinc plate
and gradually consumed

(Continued on page 37)



von Riehthofen!

By B. D. Kneen

ARON MANFRED VON RICHTHOFEN was
considered by Ludcndorff, German Chief of Staff,
to be “worth as much to us as three divisions." He

shot down eighty British planes and killed more than one
hundred Allied flyers; the greatest official record of any ace
in the World War.

The day Germany declared war on Russia, von Riclv
thofen, then a cavalry officer, mounted his company and
under cover of darkness galloped six miles into Russia,
seized the priest of a town, and held the place for some
time without bloodshed. This began the war that ended
only with the Russian revolution.

He saw no fighting, was ordered to supply service, and
became so angry he wrote his commander: “l have not
gone to war to collect cheese and eggs.” Like Col. Bishop
of Canada, he joined the air service to get out of the mud.
He went to Cologne in May, 1915, for training as ob'
server. On the Russian front he flew with Lieut. Zcumer,
early ace who made a great name for himself despite a
tubercular condition.

von Richthofen and Zeumcr went to the Western front
before airmen were fighting each other. They began using
revolvers, rifles and hand grenades, but did little damage
to the British planes. Richthofen did bring down an Allied
machine when he used a machine gun. Later he met a
French plane carrying a maching”un. The two planes flew
alongside each other, taking pot-shots as they went. Sud'
denly the French plane spiraled down, landing tail up in
a shelLhole. This was not counted in Richthofen’s list,
as no official record was then being kept.

von Richthofen met the German ace, Boclcke,
who had a record of four Allied planes, and suddenly
decided to become a pilot. He despised motors, knew noth’
ing about them, and was hard to train, failing twice in his
tests. He arrived at the front in March, 1916, and was
given a two-seater, to his displeasure, as he wanted to fly
and shoot at the same time. However, von Richthofen had
an extra machine gun installed for his own use. A French
pilot failed to see this gun and coming within range, Rich-
thofen shot him down—his first official victory.

On the Russian front he “strafed” ground troops with
machine guns and bombs, creating havoc among the Cos-
sacks. Meantime, the British wiped out the German air
force. Richthofen was picked for a new German combat
squadron for the Somme salient, and began his great career
with a victory on September 17, 1916, bringing down a
British plane with two officers. Both were killed. Shortly
afterward Boclckc was killed and Richthofen took his place
as squadron commander, one of three survivors of the
original group. /

von Richthofen led his squadron in a great air battle,
with some eighty planes engaged on both sides. He brought
down two more, and now began to record each victory
by having a silver cup made with all details engraved on it.
He had sixty of these when the silver gave out.

S

| have not
gone to war to
collect cheese
and eggs.”

On November 23, 1916, he shot down Major Lance
George Hawker, leading British ace, dealing the Royal Air
Force a heavy blow. Hawker dived on von Richthofen,
opening fire. The latter turned sharply to the left, Hawker
following. A mad circling ensued, each trying to get in
position to “ride” the other’s tail.

Neither could gain this advantage. They circled furi-
ously, at the same time descending. Finding himself far
behind the German lines, Hawker began looping. When
only one hundred yards above the earth he started for
home. Richthofen fired steadily, but his gun jammed when
they were only fifty yards in the air. Suddenly it started
firing again, a bullet caught Hawker, and he plunged to
earth.

N four months von Richthofen was the leading Ger-
man ace and its greatest hero. In flaming red Fok-
ker he fought almost continuously. Probably his greatest
single day was April 29, 1917, when, with his brother
Lothar and another pilot, they met three Spads who at-
tacked. The wind drove the fighters behind the German
lines and each of the Germans got his man.
von Richthofen's antagonist started to land, but the
German attacked again. “His whole plane went to pieces,”
Richthofen reported. “His wings dropped off like pieces
of paper, and the body of the machine fell like a stone,
burning fiercely. It dropped into a swamp. Only the end
of the plane’s tail was visible and marked the place where
he had dug his own grave.”
Some hours later von Richthofen shot down a two-
seater escorting a photography plane, but it took 2,000
shots and a long flight. The (Continued on page 42)
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most highly developed pieces of machinery in use

today. This high state of perfection has been at-
tained only within the last decade. We must thank the
military needs of the World War for turning the minds
of our best engineers towards aeronautics. This interest
was sustained by the rise of commercial aviation beginning*
immediately after the close' of hostilities.

That this development in the design of airplane power-
plants has steadily progressed is easily proved. The trans-
continental airmail was established by the Post Office De-
partment in 1821. Wartime ships, the old DH-4's powered
with the famous Liberty Engine, were used on this route.
Considering the lack of ground equipment such as radio
broadcasting stations, lighted airways, etc., the daring pilots
did excellent work in getting their cargoes through on
schedule. Buffeted about by
storm and blizzards they pushed
their planes and engines to the ut-
most, but the toll in human life was
great.

The engines lacked sufficient
power to permit carrying fuel for
a long flight. Consequently, if a
pilot lost his route at night, he gen-
erally exhausted his fuel supply be-
fore he could relocate his position.
The alternative then was either to
attempt a dangerous landing in
the dark or to jump blindly out
of his cockpit and trust to the effi-
cacy of his parachute. It is remem-
bered that Colonel Lindbergh made
two of his four jumps under these
conditions.

As good as the Liberty was in
its day, it suffered frequent me-
chanical failures. Especially weak
were the first tower shaft gears
which controlled the movements of
the various accessories such as gen-
erators. These weak spots were

THE airplane engine is unquestionably one of the

RELATIVE PISTON POSITION
CRANK ANGLE

strengthened up as they were discovered, but forced land-
ings continued to be a more or less common occurrence.

In order to insure as good service as possible it was
necessary to overhaul them at intervals of approximately
one-hundred and fifty hours. This increased enormously
the cost of maintenance and reduced proportionately the
income that was accruing to the operators.

HE recent endurance flights combined with the trans-
Toceanic hops have proved to us that our airplane en-
gines of today have reached a high state of reliability.
Even more have the consistently maintained schedules of
our air transport companies offered us reason to believe
that an engine can be made to operate for any reasonable
length of time without failure. All that is necessary for
the operating company, after the careful design of the
manufacturer, is to provide an in-
telligent upkeep and overhaul crew.
A small number of careful pre-
cautions taken in time will insure
that the engine will operate con-
tinuously if it is provided with suf-
ficient fuel and lubricating oil.

A careful study of the design
and operating principles will pro-
vide one with the necessary knowl-
edge to intelligently handle and
understand the airplane engine.
To insure a complete understand-
ing one must go to the basis of the
production of power. A discus-
sion of the movements of each part
which makes up the engine will
lead to a thorough explanation of
the modern airplane powcrplant.

As a source of power the use
of steam antedates internal com-
bustion engines. As we may sup-
pose, attempts were made long ago
to use steam engines as a propelling
force for airplanes. Sir Hiram
Maxim used such a powerplant in

9
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his early experiments with which he hoped to build a
machine that would fly.
It can now be definitely stated that steam is impractical
for use in airplanes. The efficiency of the reciprocating
steam engine is seldom above fifteen per cent. Combined
with this is the relatively enormous weights necessary in
the generation of steam. Heavy boilcrsTmd a large supply
of water would remove the possibility of the plane carry'
ing any payload. Steam turbines would provide greater
efficiency, but all such appliances arc not only heavy but
extremely cumbersome.

Attempts have been made to use a
vapor engine in a way similar to the
steam engine. Instead of vaporizing
water, practical methods have been
sought to vaporize such substances as
mercury. This vapor would then be
led off to act on a piston or turbine.
These attempts have been largely ini-
practical, however, in the face of the
constant development that is taking
place in the engines which arc coni'
monly in use today.

All engines which are now used on
aircraft are termed internal combus'
tion engines. That is, the combustion
of the fuel takes place within the cyl-
inders themselves. These powcrplants
make use of the extremely high heat
which results from the rapid burning
of the fuel.

It is well known that the expansion
of air results after heating it. This is
the principle of the old'typc “hot-air balloon.” Similarly,
the heat of combustion acts on the air which has been
pulled into the cylinder by the suction created by the
downward motion of the piston. As the air expands it
pushes the piston downward which in turn revolves the
crankshaft and turns the propeller.

INCE the fundamental operation of the internal corn-
bustion engine is the rapid burning or explosion of
the fuel within the cylinder, let us closely examine what
takes place during this process. For the time being, our
interest will lie only in a single cylinder. This cylinder
must have a charge of fuel drawn in, must compress it,

must ignite it or set it on fire, and must then make use of
the power developed by the expansion of the gases.

T is possible to perform these four steps in two strokes
I of the piston; that is, during the time the piston moves
down and up again to its original position. In this case the
engine is said to be operated on the “two-stroke-cyclc”
principle. Or, it is possible to accomplish our four require-
ments during the time the piston makes four strokes. In
this case the piston would travel both downward and up-
ward two distinct times.

This type of operation is known as
the “four-stroke-cycle” principle and
is the one commonly used today.
Nevertheless, the *“two-stroke-cyclc”
engine must be discussed for it has
many adherents who believe in the
possibility of its application in the
future.

Let us place our piston on top dead
center of its stroke; that is, it has
reached the height of its vertical tra-
vel. (See Figure 1) The space be-
tween the cylinder head and the piston
is filled with the compressed gases and
is ready for combustion. At this point
ignition occurs following the arcing
of high voltage across the electrodes
of the sparkplug. The hot gases ex-
pand and push the piston on its down
stroke. As it travels downward the
piston creates a pressure on the fresh
gaseous vapor which is present in the

crankcase. Further, this back pressure closes the automatic
valve which has admitted gas from the carburetor.

As the piston continues further in its downward travel
it uncovers the exhaust port (Fig. 2) in the side of the
cylinder wall- which permits the escape of the burnng gases
which still have considerable pressure. A further small
amount of piston travel and inlet port (Fig. 3) is uncov-
ered. Now, the gases in the crankcase which are under
pressure are forced up through passage (Fig. 3) and so
find their way into the cylinder chamber.

Since both the exhaust and the inlet ports are open at
the same time the fresh gases would escape, if they were
to pass straight across over the top of the piston. To pre-

TWO STROKE CYCLE
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vent this a deflector plate (Fig. 3) is
mounted on the piston. This deflects
the incoming gases upward and so helps
in pushing out any remaining burnt
gases.

The piston now begins its upward
journey and closes both openings of the
cylinder. On this stroke the piston
compresses the gaseous fuel 'that has
entered through the inlet port. The
volume of this gas is reduced to a small
part of its original dimensions. At ap'
proximately the top of the piston travel
ignition again takes place and the cylim
der repeats this cycle continuously so
long as fuel is fed to the crankcase and
so long as mechanical failures do not
occeur.

It is thus seen that the entire funm
tion of the cylinder has taken place as the piston traveled
down and returned to its original position. In other words,
every downward journey of the piston is a delivery of
power, and the crankshaft has revolved once during this
process.

The main advantage of the twO'Stroke'Cycle engine is its
simplicity and lack of moving parts such as valves, cam’
shafts, etc. The absence of valves further eliminates a
difficulty frequently encountered—that of warped valves.

Fief. 7

HE many disadvantages, however, outweigh the few
Tadvantages. It requires more fuel for a given amount
of power because some of the pure, incoming gases will
escape through the exhaust port. It is inefficient because
not all of the burnt gases will be scavenged from the cylim
der, and, hence, a
full charge of
fresh gas will not
enter the combus'
tion chamber to
be  compressed
and ignited.

Since the
crankcase must be
used as a reser'
voir for the gase-
ous fuel, it must
be made gas-tight
and this form of
construction adds
much useless
weight.  Further,
if the gases in the
crankcase should
catch on fire, the
resulting crank’
case explosion
would be most
serious. For these
and other minor
reasons the twO'Stroke'Cycle engine has not received a
cordial reception among aeronautical engineers. This type
of cycle is used aljnost exclusively on slow'speed marine
engines.

For a study of the “four'Stroke'Cycle” engine let us look
at Figure 4. Our piston is again assumed to be just starting
its downward travel. By means of the camshaft the intake
valve is opened, thus permitting the vaporous mixture of
gasoline and air to rush in and fill up the space created
by the retreating piston. During this procedure the exhaust
valve is closed. At last the piston reaches the bottom of
its travel and begins to move upwards.

Compression Ratio =

Now the intake valve closes and
leaves the combustion chamber airtight.
The up'rushing piston compresses the
charge of fuel into a very small volume.
At approximately the peak of com'
pression a high voltage is permitted to
arc across the electrodes of the spark'
plugs and the charge is ignited. Burn’
ing rapidly, great heat is created which
expands the gases under high pressure.
This pressure forces the piston down'
ward at a rapid rate and transmits a
rotary motion to the propeller.

As the crankshaft revolves further
the piston once again begins its journey
upward. As it does so the exhaust
valve opens for the first time and the
burnt gases are pushed out into the
atmosphere. When approximately all
the waste gases have been emitted the exhaust valve closes
and the intake valve opens. The piston is now in a position
to begin its downward movement and the cycle has been
completed.

It is seen that four distinct movements of the piston have
been required to perform the four necessary functions of the
cylinder, hence the name “four'Stroke'Cycle. The engine
operating in this manner is more economical because of the
more complete scavenging effect of upward rushing piston.

Since more burnt gases are driven out of the combustion
chamber, more space is left for fresh fuel. This provides
better flexibility and permits the pilot to increase the speed
of his engine by as small an amount as five revolutions.
Unless this close range were possible, formation flying would
cease to exist. It permits the transport pilot to bring his

heavily loaded
plane into a land'
ing with his em
gines turning over
exactly as he de'
sires.

The four’
stroke'cycle prim
ciple is used on
all the airplane
engines in com'
mon use today
and our discus'
sions in this scries
of articles will
deal only with
this type. As we
have seen, some
engineers believe
that the two-
stroke'cycle prim
ciple has some ad'
vantages that are
well worth deveb
oping. In spite

of this, however, no signs at present indicate that such an
engine will replace those we are now using with such good
Success.

Fig. 6

HE basis of any type of powerplant is, of course, heat.

We burn coal or wood in order to generate steam to be
used to turn a turbine. Similarly, we burn a gas vapor in
order to move the piston in an internal combustion engine.
The common factor of all the various means of generating
power is heat. In other words, to develop power we must
first generate heat. Heat, then, must be a form of energy
which we convert into (Continued on page 36)



Bishop, of Canadal!

By Orville H. Kneen

GERMAN airdrome is awaking. It is nearly dawn
A of June 2, 1917. Seven machines are warming
up, mechanics hustle about, German pilots are pre-

paring to go forth and hunt Allied flyers.

Suddenly out of the gray sky a British plane roars furi-
ously down on the 'drome, raining machine-gun bullets.
One man falls—His comrades drag him back. The aven-
ging plane zooms up, circles, firing steadily. Machine guns
on the field open fire on the plane. Bullets spat-spat
through the taut wings, but the lone attacker turns and
dodges in the fiery hail.

Now a German plane roars down the runway and takes
the air. The lone flyer dives on the newcomer just as it
rises, hailing it with hot lead until it sideslips and crashes.
Another takes the runway. The British attacker drives it
crashing into a grove of trees.

Two more machines take off in opposite directions. The
attacker climbs, with a German close behind him, for a
thousand yards. The German has now caught up. The
British pilot turns, opens fire, makes two whirling circuits,
and with a short burst of fire sends his third German plane
crashing onto the field.

The fourth enemy approaches. The Briton’s ammunition
is getting low, but he goes into battle. The fight is short
and savage, the invader emptying his entire drum—his last
—at the German. Now he is at the mercy of the German,
who is still unhurt. Anxiously he circles, seeking a way
out—and then the German turns and flies away.

HE Briton heads for home, climbing high and turning
west. To his sudden horror, he finds himself directly
under four enemy scouts—and completely out of ammuni-
tion. If they see him there will be one last crash—his own.
He flics directly under the scouts, his only chance to es-
cape being seen. He goes directly south for a mile. Then
he suddenly slips away, apparently unseen! Once safely
on his way home, he began to feel sick. He had taken
off at three o’clock without breakfasting. And he had had
a lot of .excitement for an empty stomach.

While his comrades still slept, Bishop—for it was he
who had made this astounding one-man raid against all
advice—arrived over his home airdrome, firing his signal
lights excitedly. When he had crawled from his machine,
mechanics found it riddled with bullets, but not one had
come within two feet of the lucky pilot!

That was a day’ work for most airmen. Bishop, how-
ever, was actually disappointed that his score was only
three. He had set out to get four!

That was only one of scores of sensational exploits of
William Avery Bishop, von Richthofen, Germany’s pre-
mier ace, had a score of eighty Allied planes which includ-
ed some driven down but not destroyed. Had these been
included in Bishop’s victories, he would have had well over
a hundred! All British victories, to be credited, had to be
verified by observers on the ground. Bishop’s final total
was seventy-two.
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The Greatest Living Ace

“. ...Then I climbed
into the clouds and
went home.”

Like the famous German ace of aces, Bishop was a cav-
alry officer when the war began—a subaltern in the Miss-
issauga Horse. As he plodded along in the English mud
with his horses, he began envying the swift, smooth and
mudicss flight of war planes. He applied for transfer to
the air force.

Also like von Richthofen, he flew at first as an observer,
almost entirely in formation. However, as pilot, he fought
almost entirely alone, at least three out of four of his com-
bats being “on his own,” quite unlike the German ace.
Bishop mostly attacked fast scouts, and frequently crashed
into formations of the enemy, by dash and speed sending
down one or more. In this manner he attacked as many
as nine at once.

N TWO months after reaching France, in early 1917,
he had won the Military Cross, the Distinguished Ser-

vice Order and the Victoria Cross. The latter came to
him for his airdrome exploit, which was confirmed by Ger-
man airmen later captured. Later he added another bar
to his D.S.0., and also won the Distinguished Flying Cross.

His remarkable eyes enabled him to pick up an enemy
aircraft at a great distance. A master of machine gun-
ner}’, he was not only one of the greatest of aerial sharp-
shooters, but was able to repair his gun quickly when it
jammed by pulling to one side. Guns frequently jammed,
and life and safety depended on rapid fixing or getting
away.

Skilled in sky strategy, he fought for good positions,
picking the weak points of his opponents. Usually he fired
only at close range, aiming at a vital spot. With all his
fights Bishop was never (Continued on page 34)



Build a Flying “"Crate” ad
Learn Something!
By Prof- T- N. de Bobrovsky

plans of conventional and modern types of airplanes
for model builders, but 1 am convinced that the aver-

age model builder can and does learn more from models
which incorporate original ideas—as, for instance, this spe-
cial tractor model depicted in the photograph and plans.

This type of plane was first patented by Mr. Frank
Wiemann of Warren Point, N. J., who has kindly per-
mitted me to publish these plans.

This model belongs to the class of the Lidenthal type of
airplane and you will find it most interesting to study.

If we start to analyse the model we will see the motor'
stick with a tractor type of propeller, landing gear, and the
conventional type of horisontal tail, The wings, however,
are entirely different. At first sight the model looks like
a kite of the Hargrave type but differs from that in that
there is more wing surface, and that the upper surfaces
are made of three short wings having wing profiles.

You will notice, also, that there is no rudder and that
the sides of the lifting surfaces are closed in like the old
French Voisin type of plane. Don’t be misled into be-

THERE is a general tendency these days to publish

lieving that because this tractor model is so different from
other designs you will not obtain good performance. A
little care and patience will do much to creating many en-
joyable hours with this model.

The best kite is the original Hargrave type, which is the
reason why it has been used for scientific experiments—
such as Marconi’s radio telegraphic experiments, Nansen’s
and Amundsen’s polar expeditions. The French Air Corps
used the same type of kite for observation purposes, send-
ing up an observer in the kite.

Those of you who built the “Arrow"” model, published in
these pages in the January issue, learned that models cor-
rectly built with large chord make good flyers.

In the early years of aviation, the stability of the Voisin
and Farman biplanes was made possible through the use
of large side surfaces. Later these surfaces were eliminated
for various reasons. The surfaces as such lessened the
angle of vision from the cockpit, made it impossible to
make a steep bank in turning, and generally -decreased
speed.

Many airplanes which were built later still retained

A Tractor Model

that is Different,

Interesting and
Instructive
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vertical fins on the wings—even the Burnelli Guggenheim
plane last year comprised such eliptical surfaces mounted
at the wing-tips.

The present tractor model is not hard to make. Three
photographs and five drawings give you ample additional
detail to that contained in the text. Study the drawings
carefully, and be sure to make each piece to the right di-
mension.

WING STRUCTURE

First make twenty-seven ribs, the outline of which is
shown in drawing 1, using 1/16 inch medium balsa. Next
follow with the leading and trailing edges. Drawings 1
and 2 show that you need three leading edges, marked
“i,” made of 16]/? inches long x 3/16 inch square medium
balsa. Make them round on one side.

The trailing edges are made from 16]/2 inch
medium balsa, cut to correct length, and shaped as shown
in drawing number 1, which, with drawing number 2, also
shows the assembly of the three wings. This assembly is
the next job to take in hand. After drying, cover the
wings on both sides with Japanese tissue, fastening this to
the wooden parts with banana oil or thin paste.

Drawing number 1 shows the struts “a,” “b” and “c,”
of which two of “c,” four of “b,” and two of “a" should
be made. Make the “c” struts round—using sandpaper
for the purpose. The “a" struts should be streamlined in
the usual manner, while the “b” struts are made oval in
shape. Ambroid the struts in correct position on the three
long wings, and at the other end of the struts ambroid
the three upper wings. The whole upper wing structure
is now complete.

After this has dried thoroughly, work can be started on
the lower wing frame, shown in drawing number 3, and
marked 1V. You will need four pieces of medium balsa
for the structural members “f,” as depicted in drawing
number 4, using 1/16 xj/B inch balsa 14}/ inches long.
Make one each of spare “e” and “h,” each 16j/2 inches long.
For “e” use 3/16 inch square hard balsa, and sandpaper
it round in shape. For “h” use 1/16 xJ/4 inch balsa, and
streamline it in the usual manner.

In drawing number 3 are shown six small spars marked
“g.” Two of these are 4% inches long, and four of them
are 58 inches long. You can use soft balsa for these spars.
With the pieces “e,” “f,” “h” and “g” build up the struct
ture marked “IV.”

It is easily seen that the two shorter “g” spars arc in
the middle of the lower panel. The position of the pieces
“g” from the leading edge “e” are 4]4 inches or 9% inches
respectively. Now cover the skeleton, except—as shown
in the drawing—the middle parts.

Next make four pieces of round strut “c,” eight of oval

strut “b,” and four pieces of streamlined strut “a.” Draw-
ing 3 shows the detail for this operation. Now cut out
two oval pieces of “m,” as depicted in drawing number
2. Follow drawing 3 for the making and sandpapering
to streamline shape of two pieces of “b,” and ambroid them
to the positions shown in the drawing 3, and sketch 111.
The “1” and “2” struts carry the motor-stick.
We have now finished with the wing structure.

MOTOR-STICK

Drawing number 4 shows the motor-stick, which is made
of hard balsa, 35 x % x {\ inches. The rear-hook and tail-
skid are made of one piece of steel wire, and the mounting
of this part is shown in the (Continued on page 38)
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nual con'
A T the
third an<
vention of the
Model Aircraft
League of Can-
ada held in the
Chateau Lauricr,
Ottawa, impor-
tant changes were
made in the ar-
rangements  for
the 1931 national
meet for the Do-
minion. Last year
the first Canadian
meet was held on
July 3 and 4 but
it was found that
the early date
conflicted  with
school examina-
tions particularly
for those who tra-
velled from Van-
couver and other
Western cities.
The early meet
was also incon-
venient for those
who wanted to
compete at the
model aeroplane

championships in the United States.
decided to adopt Friday and Saturday, August 28 and 29,
for the Canadian meet this year.

Capital, was again selected as
the place for the event. The
outdoor championships will be
conducted on the first day at
Uplands Field, the local air-
port, with the indoor cham-
pionships at the huge Ottawa
Auditorium on the Saturday.

Arrangements were made
for Canadian representation at
the 1931 National meet in the
United States to compete for
the Lord Wakefield Trophy
which was won by the United
States last year in England. In
1930 Ross Farquharson of
Vancouver, B. C., represented
Canada at the British titular
competitions.

The All-Canada meet this
year will be held in conjunc-
tion with the Central Canada
Fair at Ottawa and a show of
scale models from all parts of
the Dominion will be a feature
of the annual exposition.
These scale models will be
judged for championships in
their various classes during the
week of August 24 at the
Central Canada Fair.

A new division was estab-
lished for the All-Canada meet
consisting of a flying semi-scale
model class and the machines

President Hoover and the Champion Model Builders of 1930

The American Sky Cadets

craft for model contests.
Ottawa, the Canadian

William Chaffee, Dayton, Ohio (left), and Kenneth

Mudie, Detroit, Mich, (right), two 1930 Champion

Model Builders; and Mitchell V. Charnley, A.M.L.A.
Judge (center)

will be judged on
the following
basis: thirty per
cent for duration
of flight; thirty
per cent for
workman -
ship; thirty per-
cent for closeness
to scale, and ten
per cent for per-
formance in take-
off and landing.
This will be an
outdoor class and
the chief restric-
tion is that the
competing  air-
craft arc to be
rubber - driven.
There will be
both senior and
junior classes in
the new division.
The  meeting
decided  against
the giving of cash
prises but there
Will be many val-
uable trophies
and other impor-
tant awards.
Several points

Therefore, it waa were cleared up in connection with measurements of air-
In the case of indoor fuselage
models, the fuselage will be one-fifteenth of the length

squared while outdoor models
are to have a fuselage which
is to measure one-tenth of the
length squared.

The reports showed that the
League had a membership of
2,500 while total receipts from
all sources in 1930 were $22,-
605.45. Major-General J. H.
MacBrien, C.B., C.M.G,,
D.S.0., of Ottawa was re-
elected president while the sec-
retary is Major G. M. Ross of
Ottawa.

The chairman of the Na-
tional Contest Committee is
Prof. J. H. Parkin, director of
aeronautical research of the
National Research Council of
Canada, Ottawa.

FIE Canadian League has

a Glider Committee of
which W. H. Mcintyre of
Ottawa is the chairman.

Last year twenty-three
glider clubs were organised in
various parts of Canada and
the league committee has gen-
eral supervision of their
activities.

It was decided to request
the Canadian Government to
prepare a curriculum of train-
ing and stand of practice for

19



20

glider pilots and to issue approval of
drawings and specifications for gliders.
In other words, it was decided to ask
the Government to assume official
control of gliding in Canada and to
provide for certificates of airworthl-
ness and glider pilot licenses.

National Contest in Dayton

Four model airplane champions are
going to win for themselves free air'
plane trips to Washington, D. C., this
summer! These boys, the flying and
scale model champions of America,
will be the guests of the Ford Motor
Company. All four will be selected
at the Fourth National Airplane
Model League of America
Contest to be held in Day'
ton, Ohio, June 2900.

HE contest will begin

bright and early on
the morning of June 29.
There will be two days
jammed full of activities.
Special permission has
been obtained from the
War Department to hold
the Contest at Wright
Field. This Field, as every
model builder knows, is
the headquarters of the
Material Division of the
U. S. Air Corps. Here
every piece of equipment
used by the air forces of
the Army is first tested
and approved before it
can be purchased
as standard
equipment..

Wi ith the finest
laboratories of
their kind in the
world, Uncle Sam
is prepared to test
anything in the
way of aviation
equipment  from
goggles to bomb'
ers. As guests of
the Field the coiv
testants will be
given an oppot’
tunity to test
their adaptibility
to flying in the
flight tutor owned
at the field. The
latest military
ships will be
wheeled out on
the great apron
in front of the
hangars and their
design explained
in relation to the
require ments
made on them in

Donald Burnham, West Lafayette,

and his trophies

High School, Elizabeth, N. J.

MODEL AIRPLANE NEWS

Ind.,

Members of the Lafayette Escadrille, Marquis de Lafayette Junior

Members of the Detroit, Mich., Sky Cadets, who broadcast over WIBK each week

service. The planes will then be taken
aloft and flown to demonstrate the
explanation. Think of it, an illus'
trated lecture in which the illustra’
tions are real airplanes.

Then there are the model contests.
The Mulvihill Qutdoor Duration, the
Stout Outdoor Fuselage and last of
the Flying group the Wakefield Inter'
national. Last year the American
Outdoor Champion, Joseph Ehrhardt
of St. Louis, won this famous British
trophy and brought it to America.
English model builders have been pre'
paring all year to win it back.

Of course, we must not forget the
Scale Model contest. More than ten
thousand exact scale model plans

have been distributed to
model builders. With that
many interested contes'
ants there is sure to be a
grist of models sent to
contest headquarters at
Dayton.

HEN come the ban'

quets, the trip for the
champions in the Ford
Trimotor to the Nation’s
Capital, the visit to the
White House to meet the
President, sightseeing in
Washington and the re-
turn trip by airplane to
Dayton.

Merrill Hamburg, Sec'
retary, 300 Davis Avenue,
Dayton, Ohio, will mail
full particulars on appli'
cation.

The Indoor
Contest has been
dropped from the
list of 1931
events due to the
lack of a suitable
building in Day'
ton. The follow'
ing is a digest of
the rules:

All contestants
must be under
twentyOnc years
of age.

Mulvihill Qut-
door Contest:
Models to be cli'
giblc in this con-
test must have
main supporting
surfaces (wings)
of at least 125
square inches in
area; wings must
be double'sur’
faced; models
must weigh at
least one ounce

fContinued on

page 35)



HE cry of every
I builder of flying
model airplanes is

for more power, or the
same power spread out
over a longer flight range.
On fairly large flying
models, a compressed air
motor can be used, the
pressure tank for the mo-
tor forming the fuselage

A Multiple Rubber
Band Motor

of 3/32" drill-rod, as in
Figure 4, and bend the rod
end into loops for the
rubber bands.

Now make bushes for
the shafts of .015" sheet
aluminum. Rather than
tap the metal to fit around
the shaft, it is better to cut
the aluminum to exact size
so that the edges just meet,

of the model. However, By Dick Cole and then bind the piece
the purchase or the build- tightly to the shaft with
ing of a miniature com- iron wire. Then heat in
pressed air motor is quite om s the flame of a blow-torch

a costly job and beyond
the range of the average
model airplane fan. Never-
theless, the widely-used
rubber band motor can be
designed so as to afford
very satisfactory power
for experimental models.

Sketch 1 will instantly visualize the new idea. Instead
of using a single group of rubber bands attached directly to
the propeller shaft, four groups are connected to auxiliary
shafts which are geared to the propeller shaft. In the sketch
shown, the ratio between the driving gear is 4 to 1, so the
propeller will turn four times as long as if driven by a
single group of the rubber bands.

With a 2 to 1 gear ratio, the propeller shaft will have
twice as much potential power for twice as long. Instead
of using only four rubber bands, six can be used. In fact,
there is almost no limit to the various combinations that
the fundamental design offers. However, for general ex-
perimental work on model planes, the four strand 4 to 1
gear ratio motor will be found most suitable, so this article
will deal with the construction of this style.

At the outset, it is well to mention that the difficulty in
getting suitable gears need not deter anyone from making
this motor. If an old alarm clock, speedometer, or the lake,
will .not yield the gears, there are numerous “stock gear
companies” throughout the country where the exact gears
can be bought by mail order for a few cents. Their ad-
dresses can be obtained from the advertisements in any of
the “mechanics” magazines.

Assuming that
we havejffie gears
and the' pinion
rod stock, let us
proceed. Consult
Plate 1l.  The
first operation is
to shape two balsa
wood blocks; one
to serve as body
for the gear as-
sembly, the other
as an anchor for
the rubber bands.

The dimensions
of these units are
given in Figures 1
and 2. The next
operation is
turn down the
pinion rod stock
as shown in Fig-
ure 3. Next,
solder the driving
gears to lengths

as much as | did.

was revealed!

own worth.

bool{ than can be described.

Mystery of the Silver Dart.”

More Power toYour Models!

A LETTER FROM THE PUBLISHER

THE SECRET’S OUT!

It's evident from your letters of congratulation that you all enjoyed
our recent serial, “The Mystery of the Silver Dart,” by Ray Creena,
So | mink it’s only fair to let you in on a secret.

It concerns the author of that thrilling yarn.

“Ray Creena” didn’t sound 1li\e fleslyand'blood to me, and tracked
to his lair, none other than your own editor, Capt. H. J. Loftus'Price,

His excuse for such sphinxdile silence is that he wanted to see how
the readers of MODEL Airplane News would li{e the story for its

Tow he tells me it’s being published in boo\ form on May 28, 1931,
by the Mohawl{ Press, 350 Madison Avenue, Hew Yor\ City, and that
what you read in this magazine is only the first half of a rip-roaring
to aerial Karn, with greater thrills and action in the second half of the

| feel that your bookshelf will be incomplete without a copy of “The

(Sgd.) HAROLD HERSEY,
Publisher, Model Airplane News.

and allow it to cool slow-
ly. When the iron wire
is removed, it will be
found that the aluminum
bush fits the shaft very
closely.

The next operation is to
fit the bushing alignment plate to the balsa wood block.
This is quite obvious as illustrated in Figure 5. The bush-
ing holes must be laid out very accurately. The center of
the bushes for the driving gear shafts are exactly 5/8" from
the center hole. Note that the ends of the alignment plate
are bent over staple-like. In addition, the plate is glued to
the block with any good glue.

FTER the holes have been drilled for the bushes, they
A are coated lightly with cold glue and pushed into
place. If the shafts show the slightest binding, the holes
should be lapped out by using a little very fine emery and
oil on the shaft.

Note that the driving shaft bushes are flared at the
front end. These bushes must take the thrust of the rubber
bands and must be anchored securely in the block. Very
small washers, alternately brass and steel with a highly
polished face, serve as thrust washers. The group of
washers, as well as the bushes, should be kept well-oiled
with a thin, high-grade oil.

The motor driving head can now be assembled perma-
nently. The next operation is to fit the piano wire into the
rear anchor block, to which the rubber bands are attached.
We must now make the housing, or body, for the motor.
This also serves
as fuselage of the
model plane. The
construe tion
should be quite
obvious from con-
sulting Sketch I11.

The body is a
hollow, octagon-
shaped tube made
of 1/16" balsa
wood. Small oc-
tagon hoops of
.015" sheet alufiii-

num inside the
tube hold it in
shape. The out-

side is wrapped at
intervals with silk
thread similar to
a trout rod. The
joints in the balsa
wood strips
should be care-
fully beveled and
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securely glued.
This body must
be made rigid as
it is subjected to
twisting  torque
when the motor
is wound up.

The front mo-
tor head block
and the rear
anchor block fit
snugly within
the tube. The
tension of the
rubber bands
will hold them
in place, and
they are instant-
ly accessible for
changing the
rubber bands or
trying different
gear ratios.

Undoubtedly
every experi-
menter with this
motor will wish
to try out dif-
ferent gears,
rubber bands,
propellers, etc.
When ordering
the gears it is
best to get a va-
riety, but it is
absolutely essen-
tial that the sum
of the pitch
diameter of the
driving gears
and the pinion
rod stock be
1Vs".  Otherwise
the bushes will
have to be relo-
cated.

Figure 6
(Plate 11) shows
a gear combina-
tion resulting in
a ratio of 7 to 3.
If both the driv-
ing gears and
the pinion stock
have a pitch dia-
meter of 9/16”,
the resultant ra-
tio will be 1 to
1 In other
words, four
times more
power is deliv-
ered to the pro-
pcllershaft. This
will permit the
using of a much
larger propeller
with a heavier
pitch. However,
it must be left
to the experi-
menter to find
the most suit-
able combination
for his particu-
lar model.

(Continued on
page 35)
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Automatic Switch

for Flying Models

By
Prof. T. N. de Bobrovsky

builder to find a device which would permit using two
rubber motors that would work separately, with the
second motor starting only after the first is nearly unwound.

Anyone who has thought of this device, imagined that
a flying model, using it, would be capable of flying twice as
long and climbing higher, than one model with one motor.
In my research work | have used the device for large flying
models, but found it too heavy and applicable for models,
which have 8 to 10 ft. or more span only.

Working with a gear switch, the device is perfect, the
amount of duration and distance being about 50 to 60
per cent more, although the switch in question is impossible
to use on a 3to 4 ft. model. Therefore | have designed the
device, shown in drawings,
which is a simplified auto'
matic switch, and is not
heavy—a most important
fact.

| do not recommend the
use of this switch for mod'

I T is an .old problem and the dream of every model

Increased Performance

then, that a piece of the sheet metal soldered to the bearing,
and the curved shaft cannot make more than one revolu'
tion under the torque of the motor.

There is a brass eyelet (8) soldered to the lower bearing
of the shaft (6), which is against the pulling power of the
rubber motor (Il). Soldered to the shaft (6) is a brass
wheel (7), which has a small cut, shown in Figs. Ill and
IV. We can also see in which direction the rubber motor
(M) is driving the wheel.

In the side of the motor stick, but soldered to the bear'
ings are two triangular holders (10) and (11) for the
axle.

This axle holds a metal switch (12), which is clearly
shown in the drawings. The device is now ready for the test.

Wind up motor (I), then

* motor (Il). Hang the

lower part of the switch
(12) in the cut of the
wheel (7) as shown in Fig.
I11. Placed in this position
motor (1I) and propeller

els that have less than 3 W ith the Aid (11), will not work. Now
ft. span, because this device free the propeller (1),
needs two propellers and which is either held in the
two motors, against the one of hand or fastened with a

propeller—one motor de'
vice. If the model has two
propellers and motors, there
is dead weight, which
makes it necessary that
special attention be given to
the design of .the model.

It is but natural that the model with this device docs
not fly twice as long as the one with one motor, but it is
possible to obtain 25 to 40 per cent better results.

The construction of this device is simple, and does not
need special material, work or tools. In Fig. | we sec the
device in general view. (The reader’s attention is called
to the fact that not one of the drawings are to scale.) We
cjn see that a motorstick, which is sufficient for holding
two rubber motors, is mounted at both ends with bearings.
In the drawing, the left one is a normal bearing, with one
propeller mounted on a shaft. At the right end the bear-
ings are combined with the automatic switch, which is
shown in Fig. Il (side view); Fig. Il (section) and Fig. IV
(perspective).

There are two double bearings on the motorstick, one at
the upper and one on the lower end. We can sec, that the
upper bearing has a shaft (1), which is curved as shown in
the drawing. Number 2 is a conical metal ring, which is
soldered to the shaft. Number 3 is a spring. This is a
metal spring for pressure, and can be obtained from a
cigarette lighter, in which it is used for pressing the flint.
This spring presses the shaft in the direction of Number 4.
It is also natural that the completely wound rubber motor
will pull the shaft in the direction of Number 5.

It is clear, therefore, that if the motor is not wound the
shaft will creep to the right side of the bearings. If we
wind the propeller (1), the rubber motor overcomes the
spring force, and pulls the shaft against (5). It is obvious

Alternating Motors

hanger. Then the motor
and propeller (1) will start
revolving. The instant that
the force of the spring sub'
dues the force of motor (1),
shaft (1) moves back and
the conical ring (2), sol-
dered-to the shaft, moves the switch in position (12a),
shown in Fig. 1ll. At this moment wheel (7) becomes free
and the motor and propeller (1) start working.

To obtain good results, see that the spring has enough
power to move back the shaft, after motor (I) has made
60 to SO per cent of the total revolutions.

If the spring docs not work properly it is not strong
enough to push the switch out and the second motor will
not function. Equally important is that the cut in wheel
must be small.

Propeller (I) is best, when it has a small pitch, and (1)
with a larger. Motor (I) must be stronger than (11), be'
cause more power is needed for starting.

A small pitch propeller (1) is necessary for good climb'
ing. The model will then have flying speed and will be able
to climb easily.

It is a well known fact, that the model, in normal
weather conditions, will lose ceiling before the motor is
exhausted, therefore it is necessary that the second motor
starts functioning before this happens. When the second
propeller starts, while the first is still working, a new,
but smaller climbing period takes place, and the speed
increases somewhat.

Even in a well constructed model the second propeller
alone will not give more climb or speed.

The best models for this device arc, the Canard (or
"Duck”) type and the biplane, which normally have pusher
propellers.
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ting our readers know as much as possible about

wartime planes, we are publishing below some inter-
esting data concerning machines designed and built by the
famous Sopwith Company; of which the “Camel,” and
“Dolphin,” and “Triplane” wrought such havoc on the
enemy air corps during the war.

The history of this famous aviation firm starts with:

The Sopwith “Tabloid”: In its original form the Sopwith
“Tabloid" was built as a side-by-side two-seater, with an
80 h.p. Gnome engine. It was built in 1913 for Mr.
Hawker, the famous Sopwith pilot, to be taken out to
Australia in 1914, but very soon after its appearance a
number of single-seaters of similar type were ordered by
and built for the British Army. This machine had a skid
type undercarriage and a balanced rudder, while there was
no fixed vertical fin. The pilot and passenger sat side by
side, the pilot on the left. Lateral control was by means of
wing warping.

When this machine paid its first visit to Hendon Aero-
drome, England, it left everyone agape, as such speed as it
developed had certainly never been seen, nor probably been
believed possible, with a biplane type of machine. In those
days the general
opinion was that
for speed one
must have a
monoplane, and it
was not until the
advent of the
“Tabloid” that
this fallacy was
effectively cleared
up.

After that the
small, fast single-
seater biplane re-
ceived a great
impetus, and the
type began to be-
come general all
over the world. It
will, therefore, be
seen that the
world at large,
and British avia-
tion in particular,
owes a debt of
gratitude to the
Sopwith firm for

CONTINUING our recently adopted scheme of let-

li STooTTen

UgL —— xxri
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Side elevations ol the Sopwith machine;

having demonstrated the possibilities of the small biplane.
In addition to its great maximum speed—92 m.p.h.—the
“Tabloid” was remarkable in those days for its great speed
range, as it would fly as slowly as 36 m.p.h. This was a
range of speeds which none of the contemporary mono-
planes were capable of.

In its single-seater form the “Tabloid” underwent various
minor alterations, one type having skid undercarriage, but
with the front struts slightly more raked than they were in
the original machine. Another slight alteration was the
addition of a vertical fin in front of the rudder, which latter
was not balanced. The next step in the evolution of the
“Tabloid” was seen when the late Mr. Harold Barnwell
flew a “Tabloid” in the aerial Derby. This machine, al-
though similar to its prototype, was fitted with a Vee-type
undercarriage. Finally, the “Tabloid” entered the last stage
of its development by being fitted with ailerons instead of
warping wings, and in this form it was a most successful
single-seater scout.

The Gun Bus (1914): As a result of their experience
with Sopwith school pushers, the Sopwith firm were given
an order by the Greek Government for a number of some-
what similar machines, carrying a pilot and gunner, but
not fitted with
dual controls. A
gun was mounted
in the nose of the
nacelle. This or-
der was nearing
completion when
the World War
broke out, and
the machines
were comman-
deered by the Ad-
miralty. From
August, 1914,
they were imme-
diately put into
service, being
among the first
aeroplanes to be
armed, and were
equipped with
land undercar-
riages instead of
the original float
chassis. The ear-
lier batches were

(Continued on

page 46)
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J-JOVERING a few feet

above the French liner
He de France in an auto-
gyro, James Ray, of the Pit-
cairn Company, successfully
passed a package of films
from the plane to the liner.
Courtesy of Paramount

News



A Primary Glider in Flight

HE following chap’
I ter will not show
you the detailed,

step'by'Step, engineering
process of designing or
building a glider.  Such
careful instruction involves a separate book devoted to the
subject, and all that can be done here is to sketch the
genuine procedure and to acquaint you with the process.

It is essential that the construction be accurate and air'
worthy. If possible, you should submit your work fre'
quently to the inspection of a qualified builder to be sure
each step in the building is satisfactory before you go on
to the next one. He should be, if possible, an aeronautical
engineer who has made a hobby of gliders, an experienced
airplane rigger, or a high school manuahtraining teacher
with special training. During the construction work, you
should also keep in touch with the nearest Department of
Commerce inspector.

Once you have chosen trustworthy plans, you should
follow their directions implicitly. The general instructions
given here are merely to make the plans more intelligible.

To avoid waste, the different parts should be laid out
on the lumber before cutting it. The working dimensions
for all parts should be given on the blue prints; but if not
given, you must compute the dimensions according to the
scale by which the plans are to be enlarged.

As has been stated, you will need a large clear space
to lay out the work. Although the profile of the wing can
be laid out on a bench, the wing itself must be set up flat'
wise; usually on horses or on a specially built form, and
must be built either on a firm floor or on trestles, so that
it can be lined up with great accuracy. This is also true
of the framework for the fuselage.

Wing Construction. Essentially, wing construction con’
sists of a series of ribs strung onto a framework of spars.
Spars are pieces of wood
which run the entire
length of the wing. Ribs
are sections built up of
thin strips of wood bent
to conform to the proper
profile. This structure is
put together by setting
up the spars, lining them
up carefully, and slip’
ping the ribs over them.
The ribs are glued, and

Gliding..Soaring =

The Construction
and Maintenance
of a Glider

By Percival and M at W hite

sometimes nailed, in place.
The whole framework is
then strengthened by wood'
diagonals and cross
(pieces, running in different
directions. Diagonal wires
are also used for bracing the wing structure.

Externally Braced and Cantilever Wings. There are
three types of wings: externally braced wings, semi‘canti'
lever wings, and full cantilever wings. A cantilever wing
is one in which the construction within the wing itself
transmits all of the strain and stress of flight and landing
from the wings to the fuselage, and tnce versa. Cantilever
wings are used on soarers and must be extremely well built.
An externally braced wing is one where the struts and
wires, running from the wing to other parts of the ship,
transmit most of the strains. A semi'Cantilever wing is one
with comparatively few struts and wires, where the strains
are divided between the construction inside and that out'
side of the wing.

HE externally braced wing is the one used almost en’
tirely in primary gliders. Many water gliders are bi'
planes and have the other form of external bracing. Usu'
ally the externally braced wing differs from the cantilever
wing in that it has solid spars instead of lattice work, web
work, or box spars. The strutted wing usually has two
spars, and the cantilever a varying number. The cantilever
wing must be very firmly braced internally in order to
resist torsion. The externally braced wing is much the most
common, and is the one which will be described here.
Ribs. The strips of wood used for a rib are bent into
shape over a jig, or form. This jig consists of a board, some'
what larger than the cross'section of the wing, on which
has been drawn the fulbsize outline of the profile of the
airfoil. Blocks of wood are nailed to this board to hold
the wvarious strips of
wood accurately in posi'
lion until they have been
fastened together. The
strips of wood should
then be steamed and

forced into place be'
tween the - blocks of
wood.

While the rib is held
by the jig, the various
posts and braces must be
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glued in place. The Wrights
used solid pieces of wood for
braces, which ran vertically
between the top and the bot-
tom of the rib. This block rib
is still used somewhat, and is
satisfactory for primary train’'
ing gliders; although it is very
heavy and is hence adapted
only to very thin wing sec-
tions. These braces are put
in with glue. They are usu'
ally fastened by nails, also, for
the additional strength. If
nails are not used, the whole
rib must be allowed to remain
on the jig for at least a day, until the glue is dry.

The usual method of building the internal rib braces for
primary or secondary training gliders is to join strips of
wood, anywhere from 3/16" to /A" square, to the outside
rib strip by means of junction gussets. These gussets are
small pieces of plywood glued, or glued and nailed, to the
joints to reinforce them. The gussets may be fastened to
the joints on one side of the rib only, or an additional set
may be glued on the reverse side after the rib has been
taken from the jig.

FTEN, when the wing covering is stretched over the
wooden structure, the sections of the rib rim between
the posts become bent or flattened out. This is the great
disadvantage of this type of rib. It may be overcome if
the rib is carefully built, and if the braces are numerous.
The rim of the braced rib with junction gussets is often
made in two pieces. In this case, the strip of wood at the
top of the rib is joined to the strip at the bottom by means
of a piece of plywood at the leading edge. This plywood
runs along the entire leading edge of the wing. It is
joined to the ribs by nails and glue, and serves to hold
the cloth covering taut over the wing.

There are many other types of rib construction. The
most rigid rib is one in which the entire profile of the wing
is cut from a single piece of plywood. Slots are then cut
in the plywood to reduce the weight and to give room for
the spars to pass through. A less expensive, but highly
useful, rib is made by cutting the rim alone from plywood.
This rim is braced by diagonals. All plywood rims should
be reinforced by cap strips around the outer edges of the
rims. However, ribs
of this sort are both
expensive and diffi'
cult to build, and are
usually used only in
soarers.

Spars.  Solid spars
are used in most
training gliders, since
they are the simplest
to build. When solid
spars arc used, they
are usually placed
fairly near the leading
edges of che wings, so
that they will not
need to be too thick,
and thus add exces'
sive weight.  Solid
spars are not usually
much larger than 3 or
4 inches by /i inch.

If you are building
a high performance

The Framework of a Fuselage

Rigging and Assembling a Secondary Training Glider

glider, solid spars are nor suit-
able. Spars made to run
through the thicker portions of
the wing profile may be made
in several ways. They may
be made like iron girders, of
two long thin strips running
parallel, and joined by diagon-
al braces fastened with gus-
sets. They may be of I-beam
section; that is, made of a flat
strip of plywood, stiffened by
cap strips, or they may be hol-
low boxes built of plywood.
However, these spars are used
especially to resist torsion, or
to give additional strength, and are commonly used only
in soarers.

Beside the regular spars, additional lengthwise reinforc-
ing strips, made either of wood or thin strips of metal, are
often used along the leading and trailing edges of the wing,
and along that part of the wing to which the ailerons are
to be hinged. These are not used if the leading edge is
covered with plywood, as it often is, and the trailing edge
also may have plywood or a thin strip of metal, probably
aluminum.

The wings of primary training gliders are usually made
in two units so that they may be easily taken apart, to be
repaired, stored, or transported. The fittings for joining
the spars in this case should be attached to the spars before
the wings are assembled. They are designed so as to al-
low the spars to be joined by easily removable pins.

Assembling the Wings. The usual method of assembling
the wings is to set up the spars on trestles or on the floor
in perfect alignment. The spars may be lined up by the
use of a string. You should mark out with a pencil the
point on the spars where each rib is to be located. The
ribs are then fastened into place on the spars. Ribs are
usually set about 1 foot to 18 inches apart. If they are
farther apart than this, they will not serve to hold the
wing covering in shape, especially over the nosing, and false
ribs, extending forward from the front spar, should be
inserted between the true ribs.

EVERAL ribs at the wing tips are occasionally made

heavier than the others to withhold the strain of the
taut wing covering; in this case, you should be sure to put
these ribs in the prop-
er positions.  Glue
and, if necessary, nail
the ribs firmly to the
spars. It is essential
that the assembling
should be done with
great accuracy.

Wire Bracing.
After the ribs are
fastened in place, the
whole structure must
be braced with wires.
The wires used to
brace wings internally
are called the “drift"
and “antidrift”
wires, or cross brac-
ing. These wires run
diagonally from the
rear to the front spar.
The drift wires serve

(Continued on
page 39)



Special Course in

Ailr Navigation

By
Capt. Leslie S. Potter

I N this final article of the series | will try to co-ordinate
some of the lessons learned in earlier issues into a
practical illustration (so far as a ground illustration of

aerial matters can he practical) of their application in flight.

The whole object of this series has been to supply the

navigator with information that will enable him to cope

with various problems that may arise during the process of
navigating a plane on a cross-country flight.

We will first deal with the preparations that should be
made before starting, and then follow the course of a
hypothetical flight through all its stages, including in it some
of the problems that most commonly arise. In the first
instance we will consider the case of a plane where a second
pilot or navigator is carried.

The first thing to do on receiving instructions for a cross-
country flight is to obtain all the weather information on
the route available at the Meteorological Office. A report
of the winds at various heights along the proposed course
and the visibility and conditions at your destination should
be noted. A careful study of the
synoptic chart will give valuable indi-
cations as to the possibility of weather
disturbances being encountered en
route. The next point is to secure the
necessary map or maps covering the
area to be flown over.

In connection with this it is always
advisable to carry your maps in a map
case of convenient size with a cellu-
loid face. The size most convenient
you will determine for yourself. Too
large, they may be difficult to handle
in the air owing to limited space; too
small, and an insufficient portion of
the route will be exposed. There arc
some map or chart boards which have
an adjustable protractor attached to movable arms at the
side. These are an advantage but not essential.

Having placed your maps in the case in their proper
sequence, you lay down your track. When more than one
map is being used, see that they are folded in such a
manner that a good overlap is left. That is to say, sec that
at least five or ten miles of the track on one map is repeated
on the track at the beginning of the second map.

D RAW a line between your places of departure and
arrival on the face of the celluloid cover. Measure the
length of this line by reference to the map scale and ascer-
tain your distance. With the aid of a protractor next find
your true bearing. Place the center of the protractor over
the point of departure and align it so that its north and
south line runs exactly parallel to the nearest meridian.
You can then read off the angle made with the line repre-
senting your track.
These figures should all be entered in a pilot’s log book.
Two books for navigation purposes should be carried on a

Figure HI
For use with & miles to an inch scale map

long cross-coun-

Figure Iff
try ﬂlght le_ Diagram Showing PosrnoN of North Star
ferent  naviga-
tors will

probably prefer
to set out their
calculations in
different man-
ners, and they
will no doubt all
be excellent,, but
the books shown
in Figures | and
Il are the ones |
have personally
found most sat-

isfactory and

arﬁ. hthle | ones The apparentposition of these stars
whnich 1 always in relation to the North Star will change
use. Itisessen-  about 15°%every hour. A line drawn

tial to keep a
record of your
calculations in
the air, as even if no record of the flight is required after-
wards, you may, in the case of difficulties have to refer
back to earlier figures to see where any mistake may have
been made.

Figure | represents a rough note book with rubber bands
securing the pages together. On the top page all rough
calculations could be made, and on the lower page the data
and results brought neatly together with notes explaining
their relevance. Figure Il shows the log book to be kept
during flight. The information on the top is all set in prior
to starting. Where it is not desired to carry two books, the
portion headed “space for -calcula-
tions” may be used instead of the
rough note book. Some may prefer it
that way, though personally | have
found the space insufficient for calcu-
lations on a flight of any distance.

from the two points of Ursa Maior
willalwayspoint toward the NorthStar

N O irrelevant matter should be in-

cluded and the notes should all

be sufficiently clear and concise as to

.make them understandable by a third]

person.  Letters should always be

placed after degrees indicating

whether they are True, Magnetic or

Compass courses, and abbreviations

should be used where possible. Such

abbreviations as A/S (airspeed), G/S

(ground speed) E. T. A. (estimated time of arrival) will
always be readily understood.

We will now consider a flight from New York to Quebec.
Our track line drawn over the map tells us that the bearing
is 16°T. and the distance 450 miles. Of all the windspeeds
and directions given us by the weather bureau we find that
the wind is most favorable at a height of 6,000 feet. Here
it is from 145°T. at 25 m.p.h. This height is particularly
suitable as it leaves a good margin for the hills over the
route.

The map tells us that our variation is 10°W. at the
start, though by the time Barre is reached it increases to
15°W., while at Quebec it becomes 20°W. The deviation
card gives us a deviation of 1°E. at 45°, and no deviation
on north. We may, therefore, assume no deviation exists
on our course. Our cruising speed is 90 m.p.h. and our
calculations tell us that assuming the wind to be correct,
we must steer a course of 30°T. to maintain a track of
16°T., and that our groundspeed will be 106 m.p.h

We enter these' particulars in the log book and add, also,

3
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a list of the prominent places over which our course is
going to take us. The following places might be selected:
New York-Carmcl Reservoir; Carmel Reservoir'Pittsfield;
Pittsfield'Barre; BarreOcrby; Derby'Sherbrooke; Sher-
brooke'Quebec. We can then work out our estimated
times of arrival at each. If the line representing the track
is now divided in sections representing 20 or 30 miles, it
will save a lot of measuring in the air and facilitate easy
reference..
Now study the map carefully for a
short distance on either side of the track
and note any particular features of the
route. For example, it will be seen that
most of the journey lies over hilly couii'
try; the Connecticut hills first followed
by the White Mountains later, but the
height of 6,000 feet allows a safe margin
for these. The Connecticut river lies on
our east for a large part of the flight, and
between Pittsfield and Barre a stretch of
the course runs almost parallel to a rail'
way running nearly north and south.
Before we reach Derby, Lake Mem'
phramagog will be clearly visible, while
Sherbrooke is a railway junction there
will be no difficulty in recognizing, and
from here to Quebec a railway runs west
of but almost parallel to the course. Be'
tween Barre and Derby the ground rises
considerably, culminating in Mount
Mansfield with a height of nearly 4,500
feet, but after Sherbrooke the hilly couiv
try is gradually left on the east.

W E have now entered all the particulars in the log

book prior to departure, and assuming a start is
made at 11 o'clock, the E.T.A. at Carmel Reservoir will be
11.34. We must not forget to gradually increase the al-
lowance for variation along the route.

We climb as rapidly as possible to 6,000 feet after leav-
ing and assume our first course of 40°C., glancing over
the side to sec that our drift is approximately as expected.
At the end of 33
minutes we find our'
selves about 4 miles to
the east of Carmel Re'
servoir instead of slightly
to the west. We immedi-
atcly pin-point this posh
tion and the drawing of a
line between here and
New York will show us
that our track has been
12° T. instead of 16° T.,
and that our groundspeed
has increased to 112
m.p.h.  This looks as
though the wind had veer-
ed to a direction further
abeam. Calculations will
show that it is now from
138°T and has increased
slightly to 28 m.p.h. Our
new track to Pittsfield
will, therefore, be 19°T
and our course 35°T.
The groundspeed will be
100 m.p.h., as we are now
steering more into wind.

Accordingly we steer a
course of 48°M. (the va'

Figube H

S pecimen Navigator’'s Log Sheet

riation is gradually increasing to 15 W. at Pittsfield), and
find that our new E.T.A. is 12.13 p.m. This proves to be
correct as we arrive over Pittsfield at exactly this time. A
brief check of the wind here with our drift indicator will
be an advantage before we set the new course for Barre.
The wind proves to be the same and our new course, is set,
32°T. or 47°M. Just before Barre, clouds appear ahead
at a low altitude. Owing to the hilly nature of the coun-
try it is not safe to attempt to fly be'
neath them.

A glance at the watch tells us the time
that has elapsed since leaving Pittsfield,
and from this we calculate the distance
flown and so pin-point our position on
the map before passing above the clouds.
After 20 minutes flying the clouds cease
and we again pin-point our position be-
fore attempting to identify objects on
the ground. We arc now somewhere be-
tween Barre and Derby, and a further
wind check here shows that no change
has occurred in its speed and direction.

T HE presence of hills on either side
agrees with the map and we continue
our previous course, allowing, however, a
further 2° for variation. The appear-
ance of a hill larger than the rest direct-
ly ahead, which we judge to be Mount
Mansfield, and later the sight of Lake
Memphramagog on our left, confirms the
correctness of our deductions.

Beyond watching objects below and checking them on
our map, it should not be necessary to do anything further
before arriving at Sherbrooke. If we are still on a correct
course here, we continue without another check on the
wind, remembering that we edge away to the left of the
hills and keep to the right of the railway. Providing our
course keeps us in this direction, Quebec will be reached
without the need for further calculations.

All of these: our changes of course and noting of land-
marks, will have been entered in the log book together
with the times. The
method found easiest in
calculating windspeed and
direction may be used,; tail
bearings may be taken if
preferred but it is imma-
terial which method is
adopted. There can be no
doubt about reaching the
desired destination so long
as it is possible to check,
and when necessary, mod-
ify the course.

In the case of a pilot
who has to do his own
navigating while at the
controls, it is a mistake to
assume that he is not con-
cerned with the methods
of air navigation because
he is unable to use many
of the navigational instru-
ments and because most of
the calculations will be
beyond his ability to per-
form while at the controls.
His examination of the
map of the route should
(Continued on page 34)



7s[ presenting this course,
Model Airplane N ews
wishes to stress the fact that mod-
el building is more than a mere
sport. If the builder of model
airplanes learns the fundamental
principles underlying airplane
flight and designing, he prepares
himself for a future career in the
most profitable phase of aviation.
The policy of Model Air-
plane News is not to encour-
age or teach its readers to be'
come pilots, but rather to become
aeronautical engineers, designers,
salesmen, manufacturers, or
equip themselves for any other
positions ivhich require the train-
ing of the specialist or executive. Study this course from
month to month, master it in every detail and you will
gain a fundamental \noivledge of the how and why of

airplane design which will be second to none.

The Editor.

T HE motor, though, is not responsible for all of the
noise made by a plane. Quite a good measure of
the racket is due to the propeller, as has been proven

in cases where mufflers have actually been fitted.

Just how the propeller comes to be so noisy is not pre-
cisely understood, but it is thought that the air breaks away
from the curve of the blade near the tip, just as it breaks
away from a wing beyond the burble point, and sets up
violent eddies.

At the terrific rotational velocity of a propeller (about
511 miles- per hour for the tip of an eight-foot prop turn’
ing over 1800 R.P.M.) these eddies of air behind the blade
strike each other with great force, and it is believed that
they are the cause of the peculiar noise made by the prop.
No remedy for this is known at present, other than the re-
duction of the propeller tip speed.

This latter can be brought about by gearing down the
propeller, so that the motor turns up to a sufficient speed
to operate efficiently in the production of power, while the
propeller turns over more slowly; thus reducing the tip
speed and hence the noise.

On full-size ships, the propeller is sometimes subjected
to stresses from external causes. For example, when fly-
ing through a heavy rainstorm the propeller undergoes some
little punishment
from the raindrops.

At the tip, which is

traveling, say, at five

hundred miles per

hour in its circular

path and a hundred

miles per hour for-

ward, a large drop

of rain would strike

with terrific force.

Some idea of that
force may be gained
by sticking one’s
hand out of the
cockpit when flying
through the rain.

Even at the speed of

the ship, about a

hundred miles an

hour, the rain drops'

strike the hand with

A Course In
Airplane
Designing

By
Ken Sinclair

- such force that they feel like tiny
pellets of lead. Think, then, of
the force with which they must
strike the propeller tips, which are
traveling at more than five times
the speed of the ship!

Most wooden propellers on the
larger ships are metal tipped to
protect the tip of the propeller.
This brings another danger. Were
the metal tip to be sealed, the water
from a rainstorm might gather un-
der it, and cause a dangerous vibra-
tion as well as a strain on the pro-
peller. Metal tips, therefore, are
provided with small holes at the
end, through which the water may
be thrown by centrifugal force if
any should gather under the metal.

Hail, too, brings its dangers to the propeller. Hailstones
frequently attain large sizes, and one of these striking a
rotating prop will be sure to cause quite a shock. | have
seen propellers that had flown through hail for but a few
minutes, with the leading edges all chewed up by the hail-
stones as if a beaver had been at work on them!

Thus we see that a propeller must be designed for more
than level flying. It must be designed for the abnormal
stresses of rapid maneuvering, for the effects of rain, and,
to a reasonable extent, for the effects of hail and ice. The
propeller must be tough, strong, resilent and light.

As to materials for propellers, we have only found three
or four that have been practical. The ancient and honor-
able wooden propeller, still in widest use, has truly carved
a place for itself in the air. Wood is resilient, tough, and
strong for its weight.

O F greater importance, perhaps, is the ease with which

it may be worked. Wood is very often used in the
laminated form, in which alternate layers of different woods,
such as mahogany and spruce, are glued together and the
propeller cut from the block. Contrary to general opinion,
a properly glued joint is actually stronger than the wood
around it.

The laminated propeller is satisfactory for the reason
that it does not split easily and the layers of different woods
keep it from warping.

Duralumin, an alloy of aluminum and other metals, has
been used to quite a large extent, but of later years has
been replaced largely by the steel propeller. The steel

prop has the tre-
mendous advantage
of easy manufacture.
That is a big point.
Airplanes are costly
enough as it is, due
to the expense in-
volved in building
them, and every ef-
fort is being made
to standardize pro-
duction and cut
down cost.

A propeller that
is hard to manufac-
ture is an expensive

one. The expense
will naturally cut
down the sales,

which in turn will
(Continued on page
43
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Navigation

(Continued from page 32)

be even closer than that given it by one who
is simply concerned with the navigation and
who is able to use the instruments.

Landmarks and their positions with rcla’
tion to the track should be memorized, tracks
and distances carefully tabulated in a form
that can easily be referred to in the air,
and the actual times of passing prominent
objects should be noted en route. Frequent
use should be made of drift lines on the
wings and drift checked wherever possible.

By noting actual times of arrival at vari-
ous places and comparing them with the
estimated times worked out before departure,
and considering these in conjunction with
any variations of drift noted, a rough idea
may be gained of windspeed and direction,
though this, of course, can be accurately as*
certaincd by flying upwind and across it in
the method already explained.

A simple ground speed scale such as
shown in Figure 11l could be prepared. The
one in the diagram has been drawn for use
with an eight-iniles-to-the-inch map, but one
can easily be drawn to suit the scale of the
map being used. Knowing the time taken
to fly between two points on a map, you
place the scale so that the lines representing
the correct interval of minutes pass through
the two places and the ground speed is read
oif from the side. Scales are best prepared
in celluloid.

When a doubt arises as to a pilot's position
he should know from his map or his record
of times, his approximate position, and
should -endeavor to locate some distinctive
landmark. If he decides he is definitely lost,
he should keep some conspicuous landmark
in sight while he tries to find any reason for
being off his proper track, and here it is
that his log book proves invaluable. Glanc*
ing through his notes he should try to decide
whether:

1 There is any reason to believe the
wind has changed, and if so; what
effect it is likely to have had on his
course.

2. His airspeed or altitude has been
changed for any appreciable time, and
how this is likely to influence his track.

3. The drift differs materially now
from that observed at the beginning of
the flight.

4. The course has been altered mate*
rially at any time to avoid storms, etc.

Answers to these queries should enable
him to decide on which side of the correct
track he is, but if these do not help him
to locate his position he must cither continue
until he recognizes some landmark, or else
land and inquire, but neither of these
courses should ever be necessary normally.
Try and eliminate any uncomfortable feel*
ing of uncertainty that may come when no
recognized landmark is in sight. Your com*
pass, used intelligently, is far safer to fol*
low than any railroad. Bad visibility may
obscure the latter; your compass is always
with you!

M ODEL AIRPLANE T~EWS

Navigation by night should not be a*
tempted until one has become proficient by
day. The use of instruments by night and
the reading of maps by artificial light is
always more difficult. Towns, railroad sta*
tions, etc., show up well by night, but do
not forget that at certain times many of the
lights are extinguished and the same objects
will present entirely different appearances at
different hours. It is easier to steer a steady
course at night as the air is generally less
bumpy.

The ability to recognize the principal stars
and to locate the North Star will be a use*
ful accessory to the compass, but remember
that stars appear to revolve round the North
star through an angle of about 15° every
hour (sec Figure 1V). It may be a help to
“set” a star globe or chart before starting
and adjust it hourly. The position of the
stars at certain times will then be apparent.

In conclusion it is pointed out that two
or three courses successfully steered by
purely navigational methods will be so con*
vincing as to their efficacy, that the average
pilot will never again return to the old “hit
or miss” or “hope to goodness the weather
keeps clear” methods.

ANSWERS TO LAST MONTH’S
QUESTIONS

1 The wind flows from high to low pres*
sure areas in clockwise rotation on leaving
the high, and anti-clockwise rotation on
entering the low.

2. The general direction of travel of highs
and lows across the United States is from
west to cast.

3. Aneroid and mercury barometer. A
falling barometer indicates a falling of the
atmospheric pressure which allows the mer*
cury to fall in the mercurial barometer and
the metal box to distend in the aneroid
barometer. It always precedes a change in
weather.  Cloudiness accompanied by rain
and winds will frequently follow. The lat*
ter need not necessarily be of gale force but
will be stronger than in an area of high
pressure.

4. Bumps are caused by ascending and
descending currents of air which arc occa-
sioned by unequal heating and irregularities
of the earth's surface. Seldom experienced
higher than 3,000 feet above the ground in
temperate climates.

5. Thunderstorms, squalls, sandstorms,
snowstorms, conditions likely to cause ice
formation on wings, the center of low pres-
sure areas and the outskirts of high pressure
areas arc all conditions of weather which
should be avoided. If encountered while a
flight is in progress a landing should be
made at the first possible opportunity.

This ends The Special Course in Air
Navigation by Capt. Leslie S. Potter. The
series is being published in boo\ form by
Messrs. Harper and Bros., N- T. C. Model
Airplane News will be glad to forward
any inquiries for you.

The Editor.

Bishop!
(Continued from page L2)

wounded. The only injury in his whole
war career was a damaged knee while he
was an observer. At that time his pilot
made a bad landing and Bishop was laid up
for several months.

Bishop holds numerous records for all air
fighters on both sides. On April 30, 1917,
he had nine fights in one hour and three*
quarters. “This very pleasant fighting day,”
as he called it, was marked in the after-
noon by a battle between Bishop’s patrol
and four of Baron von Richthofen’s fight-
ing circus, which included th£ famous Ger-
man ace himself.

“l opened fire on the Baron,” reported
Bishop in his “Winged Warfare,” "and in
another half-moment found myself in the
midst of what seemed to be a stampede of
bloodthirsty animals. Everywhere | turn-
ed smoking bullets were jumping at me, and
although 1 got in two or three good bursts
at the Baron's ‘red devil,* | was rather be-
wildered for two or three minutes.

“Around we went in a cyclonic circle.
| was glad the Germans were scarlet and we
were silver. It was a lightning fight and |
have never been in anything just like it.
During one minute you would have to con-
centrate all your mind and muscle in doing
a quick turn to avoid a collision. Once my
gun jammed, and while maneuvering to the
utmost of my ability to escape the direct
fire of the ravenous Germans, | had to ‘fuss’
with the weapon until | got it right again.
I had just got it right again when von
Richthofen flashed by me and | let him have
a short burst."

Four more machines suddenly dove in.
Both sides pulled out to see whether they
were friends or enemies. They were Brit-
ish naval triplanes, and the Germans van-
ished in a swift dive. Honors were even.
Bishop’s machine was riddled, one burst
having passed within an inch of him!

He had forty-seven planes to his credit
when he went home to organize and train
fighters of the air, but in twelve more flying
days in May, 1918, he had added twenty-
five more to his score. On his last day be-
fore returning to his training work, he made
the record for a single flight of less than
two hours. Behind Ypres, on this flight, he
saw three fast Pfalz scouts just after cross-
ing the lines. He dived for the nearest.
A short close burst and the enemy fell in a
flaming spin.

The other two dived at him, then two
more roared out of a cloud above. Bishop
dived, and two of the enemy collided and
fell in flames. The remaining two climbed,
Bishop gave chase, opened fire at two hun-
dred yards, and sent one into a spin that
crashed it. The other escaped.

Bishop kept on cruising, for this was his
last day at the front. Near Neuve Eglise
he attacked a two-seater and sent it down
in flames. Following it down to watch it
crash, he spotted a column of German troops
and scattered them with his gun.

“Then," he reported later, “I climbed in-
to the clouds and went home."

He had set out with a score of sixty-seven,
and returned to lunch with seventy-two! In
addition to destroying all these enemy
planes, he was victor in at least a hundred
other combats high in the air.



American Sky
Cadets

(Continued from page 20)

for each fifty square inches of wing area;
they may drop no parts in flight; they must
be built entirely by their owners, except for
propellers, wing ribs, propeller bearings and
propeller shafts; they must derive their
power from rubber motors; they must be
hand-launched; they must be flown by their
owners. A contestant may have three
models for use in the contest.

Scale Model Contest: Models to be ell-
gible in this contest must have a wing span
of exactly 24 inches, and must have all other
parts in exact proportion; they must be exact
replicas of man-carrying airplanes; they must

William Petrosio, student at the Aeronauti-
cal Research Laboratory, Secaucus, N. J.

be built entirely by their owners; if a model
is made from drawings not previously
checked by the A.M.L.A. Contest Commit'
tee it must be accompanied by a drawing
approved by the manufacturer of the plane
giving all dimensions and details necessary
in judging the model. A contestant may
enter one model. It must reach contest head'
quarters not later than June 14th.

Stout Outdoor Fuselage Contest: Models
to be eligible in this contest must “conform
to good engineering practice”—that is, they
must have built'up fuselages and resemble
real airplanes: they must have main support-
ing surfaces (wings) of at least 125 square
inches in area; wings must be double-sur-
faced; the fuselages must be completely cov-
ered, except for an opening of not more
than two square inches to permit access to
the motor; they may drop no parts in flight;
they must be built entirely by their owners,
except for propellers, wing ribs, propeller
bearings and propeller shafts; they must dc-

Plans and Hints

_Readers who submit plans and
hints for model makers to Model
Airplane News are requested to
see that their manuscripts are ad-
dressed to

The Manuscript Department
Model Airplane .News

Room 1901, 570 Seventh Avenue
New York City.

All manuscripts, MUST be type-
written on one side of the paper
only, and double-spaced. If the
manuscript deals with a _f_Iylng
model, a photograph of the finishe
model in flight must be submitted.
The plans MUST be drawn to scale,
and all measurements on the plans
checked against the text matter.
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rive their power from rubber motors; they
must rise from the ground; they must be
flown by their owners; they must have a
maximum fuselage cross section at least
equal in square inches to one-tenth of the
length of the fuselage squared. A contes-
tant may have three models for use in the
contest. To be eligible for N.A.A. records,
a model of 125-inch to 150-inch wing area
must have wheels of at least U/j-inch dia-
meter; a model of more than 150-inch wing
area must have wheels of at least U/j-inch
diameter.

Wakefield International Contest: All
models must rise from the ground from a
standstill; only one model may be used; each
contestant will be given three trials; fuse-
lages must be entirely covered including
rubber motor, fuel tanks or air container;
power is optional; models must not weigh
more than eleven pounds; the minimum
value of the largest cross section of the fuse-
lage must be not less than 1/10 of the
length of the fuselage squared.

Note; Examples of fuselage formulae
used in both Stout Outdoor and Wakefield
Contests:
required cross section arca=

(length of fuselage) 2
10

If fuselage equals 30"

required area = 3__0__: 9 s/c}ugqe inches

If fuselage equals 33"

required area="_"L 10 89 square in_

Under the contest rules at least one part
of the fuselage must have a cross section
equal to the required area.

—0—

The Junior Aviation League of Denver,
Colorado, recently held a scale model con-

A model Benny Howard Racer built by
E.W. Topping, Ashland, Ohio.

test in the boys’ department of the Gano
Downs Clothing Store. The store sponsors
the club which now boasts of a membership
of more than six hundred boys.

More than fifty boys entered scale model
planes. Parents and friends crowded around
the planes as they were placed on the show
cases for exhibition before the judging com-
menced.

Mr. Thomas Shelton, an Aeronautical
Engineer who is a Ground Schpol Instructor
at the Curtiss-Wright Flying Field in' Den-
ver, was chief judge. Models were grouped
as to types. Judging was made by elimina-
tion. Points observed were detail, neatness,
and workmanship. The models entered
were replicas of many well known ships.
Wing span did not exceed twelve inches.

The first prize was a silver trophy. The

Walter Treger, student at the Aeronautical
Research Laboratory, Secaucus, N. J.

second and third prizes were also silver
trophies. All three trophies were won by
high school boys.

Richard Jones won first with his per-
fectly constructed scale model Boeing P12-B.

Second prize went to Fred Swink who
also entered a Boeing P12-B.

The third prize was awarded to Gerden
Henry for his miniature Travel-Air Mystery
“S.H

There were six other prizes of gold wing

insignia for the six next best planes. The
awards were as follows:
Fourth—Richard Wade, OA-5 Curtiss

Robin.
Fifth—Billy Sparr, Boeing P12-B.
Sixth—Harry Wheeler, Sikorsky.
Seventh—Robert Quick, Eagle Rock.
Eighth—Porter Nelson, Bellanca.
Ninth—Harry Cornish, Curtiss-Robin.
Contests, such as the one here reported
are held frequently throughout the vyear.
Interest is keenly alive for the next contest
to be held soon in the large City Auditor-
ium. This will be for indoor and commer-
cial models.

— o—

Multiple Motor

(Continued from page 22)

If an experimenter wishes to build an
over-size, multiple rubber band motor—say
increase the dimensions given by one-half—
it is then quite practical to install a quick
winding gear in the rear anchor block.
Figure 7 (Plate I1) suggests how this can
be done.

Of course, a ratchet pawl, or other pro-
vision, must be made to lock the gears after
the motor is wound up. The quick winding
gear is not advocated for the motor speci-
fied in the drawings. The added weight will
seriously impede flight of the model.

It is not the intent of this article to deal
with the actual plane construction, but
Plate 1V will suggest the possibilities of
incorporating the octogon fuselage into vari-
ous models. It is well to mention, however,
that any model plane using the multiple
rubber band motor should have not less than
180 square inches of surface to the main
wing.

There are so many factors to be consid-
ered when building a flying model plane,
and relation between the factors, that it is
impossible to lay down a fixed rule except
for a fixed model. The experimenter will
find, however, that if his wing construction
conforms to the established laws of aero-
statics, the multiple rubber band motor will
provide the power to fly the model.
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(Continued from page 11)

mechanical work. We find that this is so.

Heat can be measured very accurately.
The unit is the British Thermal Unit, com-
monly called B. T. U's. It is the amount
of heat required to raise the temperature of
one pound of water one degree Fahrenheit.
Although an approximation, this is close
enough for practical purposes.

Work is the expenditure of energy
through a distance. Its unit of measurement
is the foot'pound. That is, if a person lifts
a hundred pound weight one foot, he has
done one hundred foot-pounds of work.
Gravity alone must be considered in this
computation. For instance, if a body weigh-
ing one hundred pounds is slid ten feet
across the floor, only the friction tending to
resist that motion would be considered.

Suppose the frictional resistance were ten
pounds. Then the person has again done
one hundred foot-pounds of work. On the
other .hand, if a person pushes all day
against a building and fails to move it, he
has done no work. True, he has labored,
but he actually performed no work.

Since in an internal combustion engine
heat docs result in the movement of a cer-
tain force (as in the power stroke of a
piston) work is done. It has been found
that one B.T.U. is equivalent to 778 foot-
pounds of work. That is, with no frictional
losses and a 100% efficient engine, the re-
sulting action of one B.T.U. on top of a
piston would contribute 778 foot-pounds of
work to the crankshaft.

When it is considered that aviation gaso-
line had a heat value of 20,000 B.T.U.'s per
pound, or approximately 150,000 per gal-
lon, it can be realized what an enormous
amount of heat is liberated within the cylin-
der. Unfortunately, a large percentage of
the available heat is lost before being put to
any useful purpose. Figure 5 gives an
approximation of the practical use of heat
within an internal combustion engine. The
thermal efficiency of such a power-plant is
very low, even though it is higher than that
of a steam engine.

We have all observed that the speed with
which we perform a task affects us physi-
cally. The man who runs the hundred yard
dash may be nearly exhausted, while a man
who walks the same distance will notice no
results from his efforts. Yet it may surprise
us to learn that both of these men, provid-
ing they weigh the same, have done exactly
the same amount of work.

However, we find that it takes more
power to do the same amount of work in
a shorter time. In other words, power is
the rate of doing work. It is expressed in
foot'pounds per minute, although the prac-
tical measure is the horsepower which is the
equivalent of 33,000 foot-pounds per
minute.

The power of an engine can be found
by the formula:

Horsepower—
where
“P” is the mean effective pressure in

pounds per square inch. That is,
it is the average of all pressures
within the cylinder which tend to
contribute to the power.
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The

Airplane
Engine
“L” is the length of the piston stroke
in feet.
“A” is the piston area in square inch.
“N” is the number of power strokes

per minute for the complete en-
gine. It is equal to the product
of the engine revolution and one-
half the number of cylinders.

The power given by this formula is called
the Indicated Horsepower and is the power
that the engine can theoretically produce.
However, a certain amount of power is dis-
sipated by friction. That which is left is
termed the Brale Horsepower and is the
amount of power that is available to turn
the propeller in order to provide forward
speed to the airplane.

hicchanical Efficiency then becomes the
ratio of Brake Horsepower to Indicated
Horsepower as shown by the formula:

Mech. Eff = Brake Horsepower

Indicated .Horsepower

Anything that will increase the Brake
Horsepower will increase the Mechanical
Efficiency of the engine. An increase, for
instance, of engine temperatures will in-
crease the Brake Horsepower, for it will
decrease the thickness or the viscosity of the
lubricating oil and hence will reduce the
frictional losses.

The remaining factor which affects the
efficiency of the engine is the Volumetric
Efficiency. When the piston is at bottom
dead center of its travel, the space within
the cylinder above the piston is the total
Cylinder Volume. See Figure 6. This is the
volume that could be filled with a fresh
charge of fuel, if the engine were operating
ideally. This condition is never actually
reached, unfortunately.

As the piston drives upward to scavenge
the cylinder of exhaust gases it is unable to
force them all out. Thus, the incoming
charge is unable to completely fill the com-
plete volume, for some of the space is al-
ready occupied by the burnt gases. Further,
as the in-rushing gases strike the hot cylin-
der walls they expand and occupy an-in-
creased amount of space. Consequently, a
lesser weight of fuel can find its way into
the cylinder.

Many other factors prevent a full charge
from flowing into the combustion chamber.
The Volumetric Efficiency is the ratio of
the weight of the fuel charge actually drawn
in to the weight of the charge that would
fill the space under normal atmospheric pres-
sure and temperatures.

It is well known that if one compresses
a gas before igniting it, much greater power
will result. This is because under compres-
sion the particles of the fuel and air are in
closer contact. Consequently when combus-
tion takes place less energy is absorbed by
the particles themselves in order to complete
their chemical mixture. As a result more
heat is available for useful work; that is, to
expand the gases and hence force the piston
downward to its work of revolving the

MEWS

crankshaft. This expansion force acting on
the piston will be about four times the com-
pression pressure.

The Clearance Volume of a cylinder is
the volume above the piston when it is at
its top dead center. See Figure 7. We have
already seen the total cylinder volume in
Figure 6. The Compression Ratio is then
the ratio between the volume of the cylinder
above the piston when it is at its extreme
depth and the volume above the piston when
it is at its extreme height. According to
the sketches, it is:

. .,V
Compression Ratio= v

In actual practice we can expect the
power of any engine to increase as we in-
crease its compression ratio, for it increases
the efficiency of combustion. This is true
up to a certain point. The limit is set by
the kind of fuel used. If compressed too
much, most fuels will detonate or “knock,"
This point of limiting compression can be
raised if properly blended fuels are used in
the engine.

For instance, if benzol or ethyl-lead is
mixed with the normal gasoline, a higher
compression ratio is permissible. Fuels for
racing airplanes are always specially blended.
The compression ratio for this type of
engine will often approach eight, but for
ordinary uses it remains between five and
SiX.

Under average conditions one may safely
say that the faster an engine is operated the
greater is the power developed. This can be
seen by observing the power curves in
Figure 8. The power continues to increase
as the revolutions increase. However, a
point is reached when the output begins to
drop in spite of increased engine revolu-
tions. This is mostly because of reduced
volumetric efficiency. The piston is traveling
so fast that a full volume of fuel can not
be drawn into the cylinder. Hence, a
smaller charge of fuel is burned and, con-
sequently, less heat and power is developed.

The speed of the engine is also limited by
other factors. One is the stresses set up by
the inertia of the reciprocating parts of the
mechanism. The strength of the materials
must not be exceeded if reliability is desired.
As rated the maximum horsepower of an
aviation engine is somewhat below the actual
maximum output that is possible.

However, at these high speeds many revo-
lutions increase in engine speed is necessary
for a small power increase, and it is not
worth while, considering the strain on the
engine. Thus even as far back as the draw-
ing board, the designer must prevent the
careless operator from getting into trouble.

*  x *

The second article, “The Mechanical Sys-
tem of an Airplane Engine," will explain in
detail the action of all moving parts of the
engine. Instead of the simple one'eylinder
engine we will consider a multiple cylinder
job. After this article the student should
have a good general idea of what is ta\ing
place within an engine. Succeeding articles
will tale up individual subjects in detail
such as: Lubrication, Ignition, Fuels, Acces-
sories, etc. Upon the completion of this
course the student should have an intimate
knowledge of every detail of the airplane
engine.
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and dissolved in the solution.

These particles contain positive electrons,
and the solution becomes positively charged,
leaving the zinc plate negatively charged.
The escaping hydrogen gathers on the cop'
per plate in the form of bubbles and pro*
duces a positive charge there before rising
to the surface.

There now exists a difference of potential
between the two plates which will last as
long as the chemical process continues. As
soon as a path is made along which the
electrons can flow; or in other words, as

soon as a connection is made between the
two terminals, a current is set up.

The metal plates arc named electrodes and
the solution electrolyte. The battery just
described is of a simple type. In the bat-
teries made today another element is intro-
duced to combat the tendency of the hydro-
gen bubbles to move back to the zinc plate
and so reverse the polarity of the battery.

During these explanations it will have
been noticed that no flow of electrons and,

Radio Course

(Continued from page 7)

therefore, no flow of current has occurred
until a connection has been made. There
must be an uninterruptd path of flow from
one terminal back to the other; that is to
say there must be a complete circuit. Break
the circuit and the current ceases.

In the case of a transmitting key the cir-
cuit is completed by pressing down the key
and a buzz results. In the case of a pocket

Mo 3 /ViurltAL Atom
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flash light the circuit is completed by press-
ing the button when a light follows.

A greater voltage may be gained by plac-
ing the electrodes closer together. The
closer together they arc the more operative
they become. It may also be gained by
wiring together the alternative negative and
positive terminals of a number of cells, as
shown in Figure 8.

This is called a scries connection and the
voltage will be the total voltage of all the

cells. The amount of current will not be
increased. If this is required the positive
and negative plates must be connected to
opposite sides of a circuit, as shown in Fig-
ure 9. The voltage will not be increased,
but the quantity will be represented by the
total amperage of the cells connected. This
is called a parallel connection.

Next month we will deal with the differ-
ent types of generators.

PAGE PLANE

KKE! STINSON JR. . . S. E 5.
Complete Kit sets to build any one of the above flylng models; containing full size blue prints, celluloid wheels,

checked paper, the necessary balsa and bamboo, nothing omitted, are now available at $1.50 each postage paid. All four

kit sets can be had at the low price of $5.00.

BLUE PRINTS

FLYING MODELS SCALE—24"
Curtiss Hawk Pfi ... $0.40

BLUE PRINTS

SCALE NONFLYING
24"

SCALE
WORLD WAR PRINTS

From Official Drawings.

Curtiss Hawk PSA 40
Sikorsky 10 PI
Vouglﬁ ngé" : 218 Sord rlDMotor
ﬁ%‘.’(? I"S Mystery Skip 42(5), tinson Detroiter .
B Rury i SPECIAL PRINTS
10" to 15"
CEALCI)_-FJCh:\)OSID Curtiss Hawk PSA and Travel Air.......... $0
Curtiss Hawk PC and Hoeing

9 cylinder dummy
whirlwind motors
like cut, 3 inches
in diameter and

Pursuit
Hoeing SOA and Curtiss Condor..
Sikorsky S.38 and Hoeing. 204....
Supermarino and Mercury Itacers

DORNIER “DO-X”
7 full size sheets of blue prints to build an
all wood scale model of the DO-X.

Wallace Touro Plane and Inland Sport....
\I;er[gellght 65¢ Keystone Bomber and Hall Aluminum: Iatrol
5c Extra 5c.
SCALE DRAWINGS Brings you a complete lllustrated booklet showing
THE “ENTERPRISE” OF all models shown above other latest modul air-

planes. and model aer ane supplies. Also full
description of materials and crpllpmcnt needed

gfull SI e blue grmts tQ b‘ylld a sailing
se c for each model. Every model |s" designed to

mod o world’s fastest sailing

TROPHY W'INNERS

boat, $1.50. Curtiss R.3.C.2. when made accordm% to our sim Ilfled plans of
Curtiss R.3.C.1 construction.  Don’t fail to send It.
HAWK MODEL AIRPLANES

4944 IRVING PARK BLVP. DEI>T. R-2 CHICAGO, ILLINOIS, US.A.

Please mention Model Airplane News what replying to advertisements.
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The Famous'tgfU te X O ftip

-

“Actual photos of plane
in flight”

12 thrilling issues!

Blood T

Everybody’s talking: about the sensation stories in THE I
Crammed with thrilling stories of high adventure in
the air, on land and sea.

for Boys Magazine.

200,000 readers are wild
this great boys’
Best stories yet now
issued.
them!
price $1 a year.
OFFER: Send us $1

and we will send you

XEKWTIE a

MWISHEL ARPLENE "

FLICHT GUARANTEED

Absolutely the slickest plane you ever saw.
Guaranteed to fly or money back. Look at
hotos. See details of construction below. Many
rand new features. Not a construction set—but
ready to fly. Creates positive sensation with its
look™ IHetits” and supreme performance. At last what

you'vfi been looking for—satisfaction unconditionally
guaranteed.
LOUURIDR
CREFANK

TAIL SKIP S *

FABRIC REINFORCEMENT

ingling Air Stories

OPEN ROAD

Wonderful mystery talcs, deep suspense. Over
about , [R—

magazine. F

being

Don’t you dare miss
Regular subscription
SPECIAL

today
this

great magazine for ‘a whole

year (12
sensational
free. A great
Was there ever
such a bargain?

USE
COUPON

airplane
Wasp”

PILOT JAMES
Open Road Publishing Co.,
130 Newbury St., Boston, Mass.

Friend: Gosh yes! Here’s my dollar. Put
for Boys Magazine and rush me the WHITE

Name.

at issues) and this :
“W hite

offer.

jsP

Canadian Postage 2Jc
Foreign fOc extr

me down for a whole year for the open Road
WASP plane immediately.

Tractor Model

(Continued from page 14)

drawing, as is the mounting of the hangar.

The same drawing shows the outer dr
mensions of the propeller, which is made of
medium balsa. The propeller-hook is made
of steel wire, and is inserted through the
propeller hub. Drop a little ambroid on
the hub to hold the fitting in place after
the end has been bent over and pushed into
the hub.

Experiments can be made much more
interesting and instructive if you purchase
from a model supply store a ready-made 10-
inch diameter variable pitch, propeller, alu-
minum for preference.

For motive power, eight strands of Yy
inch flat rubber can be used.

LANDING GEAR

The parts and mounting for the landing
gear are shown in drawing number 5. You
will need two pieces each of “p” and “r,”
made of bard balsa. The piece “s,” shown
in the assembly drawing, can be made of
3/32 inch bamboo, sandpapered to stream-
line shape. Use steel wire for the axles,
and 2 inch celluloid wheels.

TAIL

The tail is our last job. As shown in
drawing 2, make from hard balsa one of
piece “n” and two of “0.” Ambroid these
together to form the triangle tail piece as
shown in drawing 5. Now mount the wings
on the motor-stick, using a couple of strong
rubber bands to fasten them. Next fashion
the motor-stick to the “1" struts. Ambroid
the tail to the motor-stick and cover the
upper side. Don’t cover the sides of the
wing structure—you will see the reason for
this later.

TEST FLIGHTS

Put one drop of oil on the propeller and
wheel axles and start your tests.

Now, as an incentive for various tests,
my Aeronautical Research Laboratory will
award a compressed air motor to the boy
who builds this model, tests it and makes
the most interesting and successful reports.

Try the following experiments:

1 First glide your model in the usual
way.

2. Try to make a hand start when your
motor is turning at about 100 revolutions
a minute. Is it really necessary to move
your motor-stick to obtain good balance?

3. Wind up your motor as tightly as
possible.  How is your lateral stability,
longitudinal stability, and docs your model
keep a straight course?

4. Try launching your model into a side
wind.

5. Place pieces of wood between the
motor-stick and wing to change the angle
and height of wing with respect to the
motor-stick, and try Hying your model that
way.

6. Does your model make a three-point
landing?

7. NOW—cover the sides of the wings
as shown in the photograph and make the
experiments outlined above, write down the
results and let me know what happens.
Write to me, care of Capt. H. J. Loftus-
*Price, editor of Model Airplane News, 570
Seventh Ave., New York City.

Please mention Model Airplane News when replying to advertisements.
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Gliding and
Soaring

(Continued from page 30)

to offset the tendency of drift to sweep
back the wings; the anti-drift wires simply
equalize the strain exerted by the drift
wires on the wings. The wires arc attached
to the spars by means of metal fittings.

The Fuselage and Landing Gear. The
fuselage of a primary training glider is com-
paratively simple to build, but there is at
present a great deal of dissatisfaction with
the type usually seen, which is an American
adaptation of the German “Zogling.” When
starting to build you may, however, begin
construction with the box skid. This should
be made of very strong material, since it
must withstand many landing shocks. Put
together the top and the side of this skid,
and brace them with several diagonal strips
of wood. The piece of wood forming the
bottom of the skid should then be steamed
and fastened to the skid.

The front posts in the fuselage, running
from the skid to the wings, should be of
strong wood, about 3 inches by 1 inch, and
streamlined. The best plan is to run these
struts right through to the base of the box
skid. The framework of the fuselage which
extends backward from the wings to sup-
port the tail group may be made of metal
or of wood. These must be carefully lined
up and the intersections laid out accurately.
Fasten the joints firmly by inserting three-
cornered blocks into the angles of inter-
section and by reinforcing with gussets.

Gliders of this type must be flown very
carefully.  There is little or no lateral
strength to the fuselage, making it danger-
ous in a yaw while towing, and very break-
able in a side-slip landing. The main ver-
tical member, being of wood, sometimes
shatters in a hard landing, releasing the
safety belt and throwing the pilot on his
head. Steel tubing corrects this latter weak-
ness but not the lateral, as it would bend
where the wood might break. A steel-tube
keel with a V-shaped cross-section has been
suggested to give lateral strength.

The enclosed fuselages of secondary
training gliders and soarers arc more diffi-
cult to construct. These are built in the
manner of boats over a scries of bulkheads
or forms set thwartwisc of the fuselage at
stated intervals. It may be intended to re-
move the bulkheads after the longerons have
been put in place. In this case, they may
be made of almost any kind or thickness of
wood. However, some, if not all of the
bulkheads commonly remain, in order to give
the structure great rigidity when it is com-
pleted. They are then built of plywood or
of some other light material. If no bulk-
heads are allowed to remain in the com-
pleted fuselage, cross braces, similar to those
used in rib construction, may be used to
strengthen the fuselage.

The longerons, or lengthwise members of
the fuselage structure, must be attached to
the bulkheads, and all joints fastened as
in the openwork fuselage. Another length-
wise member is often built into the fuselage
from one end to the other, like a backbone,
to give strength. Do not depend on wires
to brace the fuselage, for they will not with-
stand severe landing shocks..
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FIRST TIME ©N MARKET

CURTISS FLEDGLING—NAVY TRAINING PLANE FLYING SCALE
MODEL KIT AT $2.25 P.P.

Weight Kit
1 oz $2.25
300 ft. Flyin
flights or Sg;lleg
better Model

For the first time in model history a perfect flying scale model of 'he famous Navy Train-
ing Plane—the Curtiss Fledgling is available to you. Semi-constructed kit of this 22-inch
wingspread ship sent postpaid for $2.25. This model has been tested and proved for 300 foot
flights or better by flying instructors and students at many schools and airports.

MODEL ENGINEERS! We guarantee the Curtiss Falcon to be the finest Flying Scale
Model Ever Produced from a commercial kit! Designed by |I. Sturiali. You can easily do
as good a job by following the simple full-size diagram and instructions in the Kkit.

We guarantee that the correctly finished plane must fly 200-400 ft. or Your Money Back.

Captain If. J. l.oftus-Price, Editor of Model Airplane News, has personally flown and in-
spected the same Curtiss Falcon model shown here and certifies that it has his full approval
and recommendation as to flying performance and accurate scale reproduction of the real plane.

Model has 17 in. wingspread, ounce weight. Ribs, nose block, metal parts, radiator,
sides, etc., arc all cither partly or entirely finished. Full-size plans, celluloid wheels, extra
dope, etc., included. ONLY $1.9

Get your Curtiss Falcon today for only $1.95 post-paid. Immediate shipment.

Cabinaire Jr. semi-finished set $1.00 postpaid.
Crescent Model Aircraft Co. 1805Benson Ave., Brooklyn, N.Y.

Send us your namo and address for full information
regarding tho Aviation and Airplane business. Find
outaboutthe many great opportunities now open and
how we prepare you at home, during sparo time, to

Helte* Moulds Than Has liren, moulds 0. lo« AS $1.50 each. ‘lo Cost qualify. ur now book "0 pOI’tLInItIES in the Alrplane

Soldlers Indlans Ilumela Wi And Form Animal-.  Wol derfulI
inexpeneiro to Industry™ also sont free if you answer at onco.

% ‘“‘;;f.;é?'q%“'“”'”g Frusnel.  Send so AMERICAN SCHOOL OF AVIATION
GHENT, NEW YORK Dept. 315-A, 3601 Michigan Ave., CHICAGO

Please mention Model Airplane News when replying to advertisements.
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Boys! Here’s the Plane
THE “FLEETWING”

“No Kit, But a Model Plane Ready to  Fly”

A real flying, all Bulsa Monoplane—No kit but a
Model Plane “ready to fly. R.O.G. type with 11
Inch wing span just as shown In the picture.

Sturdy ~ enough to stand the bumps vyet light
enough to have all the Hying finalities—1/5 ounce.

The "FleetwIng” is deCorated in a beautiful red
with black insignias—a marvel in the air. See tlio
astonishingly low price in the coupon.

YOU CAN BUILD YOUR OWN

from the “Fleetwing” kit. Every Flece necessary
for = assembling—nothing to cut—all balsa parts
ma 0 size” but not” decorated—all s rlng Steel
wiro parts correctly formed ready for use—perfectly
cut propeller already pierced—Highest grade cellu-
loid "wheels. )

A full set of drawings and easy to understand
instructions in every kit at a price you can't atford

to turn down. | ) -
lie the first in your neighborhood to fly this littlo
wonder. Fill in the coupon and mall it" today

The Canton  Miniature Aircraft Corporation,

1600 Fourth St, S. E.. Canton, Ohio.
Gentlemen,—

Please send mo by return mail the items checked
below_for which money order Is enclosed.
} The “FleetwIng” l\&qnoplane
i

The "FleetwlIn

Catalogue of
CtY o
Street Address
NAMO o

BALSA MODEL GLIDER FREE!
FREE! Parts 7" Raisa Maodel Glider if you pay
packing and q_ostage charges  5¢ coin. X
Our ;10" “Travelfast” "Raisa Gilder for a dime
postpaid

Azure “Sky Ruster" Solid Ralsa Baby R. O. G.
postpaid 25c.
Color-your gliders and Planes. ~Dyes In Blue,
Red, Yellow and Black. 5c postpaid.
AZURE CO.

929 Cottage Place, Union City, N. J.

Sm ashingRecords!

IT'S A HABIT! U, S. MODELS
Walk_Away With All Prizes.
This 20" Curtiss_Robin

Proves It—FIly? Well

Boy! Build One.

NEW! U.S. Lockheed Sirius, Boeing
P12B—Both Flying Wonders. Send
10c for large 56 page catalog. De-

scribes 26 models—1000 parts.
OUR NEW 12 PAGE 1 )
FREE! ««4dM

KM ODEUmaitT® .,
397 BRIDGE ST.BROOKLYN,NY
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Steel tubing can be used to advantage
and is less dangerous in a bad smash. How-
ever, while it will not break, injuring the
pilot, it will bend and is difficult for ama-
teurs to repair. For auto towing and air*
craft towing, steel should be used. Prop'
erly selected, it is no heavier than wood.

An enclosed fuselage is covered with ply'
wood, cloth, or both. Plywood covering is
expensive and somewhat difficult to build.
A cloth covering, treated with dope, and
strengthened in places with plywood, is the
most satisfactory material for the amateur
to use.

The seat consists of wooden bottom and
a curved metal or wooden back.

The Undercarriage. A single skid, or
runner, is used on most gliders and soarers.
Primary training gliders sometimes have
such a runner in addition to the box skid;
sometimes springs are put between the base
and the runner. You should make this run'
ner of clear, hard wood, ordinarily about 10
or 11 feet by 3 inches. The runner is bent
into shape by steaming it; the curve should
be sharp at the front and gradually decreas'
ing, so that it is flat at the rear end, some'
what like a toboggan. It is important on
a primary training glider that the runner
be easily removable, since it may be broken
easily and have to be replaced.

A tail skid is used on most gliders.- This
prevents damage to the tail group in land'
ing. This is similar to the main runner,
except that it is smaller and shorter. It is
fastened below the tail end of the fuselage,
at about the point where the tail controls
are fastened. Wheels arc used on those
gliders which are intended to be towed be'
hind automobiles.

The wheels should be small, hung close
to the fuselage, and provided with shock
absorbers, if possible. The simplest method
is to buy the wheels. Probably the neatest
use of the wheels is to have it “buried” in
Ibe skid at the normal point of contact with
the ground. In a hard landing, the bah
loon tire lets the ship come down gradually
on the skid, acting as a shock absorber.
This wheel may have a brake for spot land’
ings.

The Control Surfaces. The control sur'
faces are, in general, built in the same way
as the wings, except that they may be made
of lighter material and they have no cam'
her.

You must take care that the ailerons do
not spoil the streamlined shape of the wings.
The jig for the ailerons should be made
from the full-size drawing of the wing pro-
file which you have already made. If the
ailerons run the whole length of the wings,
the simplest method is to make a separate
jig for the ailerons.

If, however, the ailerons only extend
along the trailing edge of the wings a short
distance from the tips, no new jig need be
made for them. After all the ribs have
been fastened to the spars, it is possible
to saw off those rib tips which are to be
used for ailerons. Small spars will previous-
ly have been put in position to serve as the
leading edges of the ailerons.

The ailerons arc hinged directly to the
main rear spar, or to a spar set in the wing
purposely to carry them.

Training gliders are usually built with
triangular stabilizers and stationary fins.
The elevators and rudder arc hinged direct-
ly to these airfoils, much as the ailerons are

hinged to the wing. Soarers, on the other
hand, often have elevators and rudder which
are pivoted at the center of pressure.

Cloth Covering. The wings, the control
surfaces, and often the fuselage must be
covered with cloth. The wing covering can
in some cases be made up in the form of a
properly shaped bag, to be pulled over the
ribs and spars and nailed, glued, or sewed
in place. This method of covering is not
so satisfactory for most purposes as that by
which the cloth is glued or sewed to all the
ribs, and tacked along the edges of the
wing. In this case, the cloth need not be
made into a bag, but can be drawn over
the wing in strips. A wing covering which
is fastened securely to the wood structure
greatly strengthens and stiffens the entire
wing.

The strips of cloth used for the covering
should be sewed together firmly, wherever
necessary, with strong thread. It is well to
cover the seams with tape. The tape may
be made to adhere by means of glue or
dope. When the cloth covering has been
applied, it should be given several coats of
dope. The dope will cause it to shrink un-
til it fits tightly over the framework. There
is some danger of stretching the cloth too
much: the right degree of tautness may be
determined by experiment.

Control Mechanism. The stick and rud-
der bar should be set into the floor of the
fuselage at a comfortable distance from the
scat. The stick is usually of wood covered
with a metal tube, so that bolts may be put
through it without crushing the sides of the
tube. The rudder bar is a piece of wood
shaped like the rudder bar on a bob sled.
It is pivoted at the center to a short post
projecting from the floor. From holes in
each end of it, wires run to horns affixed
to the rudder.

The control surfaces themselves are fitted
with horns, i.e., small blocks of wood, with
holes bored through them, projecting from
the control surfaces. Through these holes
in the horns, the other ends of the control
wires are run. The method of lining up
these wires is described in the following
chapter.

Struts mid Wires. The primary training
glider has a considerable amount of trussing
which is open to the air. The struts, i.e.,
the pieces of wood or metal which brace
the wings, are usually streamlined. It is
customary to put ferrules, or other metal
fittings, at each end, so that they may be
held in place strongly and be easily detach'
able.

A great many wires arc used to brace
the whole construction of a primary train-
ing glider. The most important of these
arc the landing and the flying wires. Num-
erous other guy wires are used, such as
those stretched from the tips of the stabilizer
to the rudder post. The wooden frame-
work of the wings, fuselage, and control
surfaces is reinforced by gussets at the points
where wires or struts are attached.

Wires used for trussing arc fitted with
turnbuckles so that their tension may be
adjusted. It is necessary that the wires
should be tight enough to serve their pur-
pose, but loose enough to give slightly.

Secondary training gliders have fewer
struts and wires, and arc often semi-canti-
lcver.  Soarers are designed on the canti-
lever principle, so that they do not have
any outside trussing of the wings.

Please mention Model Airplane News when replying to advertisements.
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W ater'glider Construction.  The con'
struction of water gliders is in some respects
different from that of land gliders. The
float is covered cither with duralumin or
wood, or sometimes with wood covered with
cloth. A metal float is difficult to shape
and requires special tools. The wood used
for floats is usually cedar or mahogany.
Wide, clear, and amply long pieces of white
or western red’ccdar can be obtained. Brass
or copper tacks and nails should be used
in the float to prevent rusting.

A float is built in much the same way
as the enclosed fuselage of a land glider.
The wood covering must usually be steamed
and bent in place around the bulkheads;
the boards or “streaks” should be fastened
as close together as possible. The cracks
between them may be filled with glue or
heavy varnish; but if the joints are accurate
the water will swell the wood enough to
close the crevices. If you should cover the
float with cloth, more coats of dope should
be given to it than to the fuselage covering
of a land glider, since it is important that
the float soak up as little water as possible.

The wing floats of a water glider are
built in the same way as an entirely cnclos-
cd float. They must be large enough to
have sufficient buoyancy, but small enough
to increase parasite resistance as little as
possible. The amphibian glider is one which
will take oft on land but land on the water.
The National Glider Association states that
the development of this type glider will
make available three times the soaring ter'
rain in America.

Conclusion.  Although a number of pri’
mary training gliders have been designed
and the designs well treated, comparatively
little experimenting as yet has been done
in this country with gliders of a higher per'
formance. When building your first gliders
you will do well to work with these already
tested designs. It will rarely happen that
you start your building with an advanced
ship, but it is particularly necessary that
great care be given to the choice of design
and the building of anything but a primary
ship.

It has been impossible here even to sug'
gest the extent of such designs. The more
construction work there is carried on, how-
ever, the greater will be the advance in the
science of glider design. When the amateur
has built two or three planes, he will no
longer be an amateur, but will, perhaps,
be prepared to draw original plans and to
test out new types of motorless planes.

MAINTENANCE

A knowledge of glider maintenance is of
importance to any one who is either build'
ing or flying one. There are certain means
for transporting the glider from the*factory,
and from one glider field to another. You
should not only be able to effect some minor
repairs, in case of accident, but you must
also know the nearest place where the re'
pairs can be made and new parts purchased.

Devices for Transporting the Glider.
When gliders arc sent out by rail from fac'
torics, they are usually crated or boxed, with
the wings and the fuselage packed in dif'
ferent units. There are, however, methods
by which the glider can be transported after
it has been assembled. The commonest of
these is a trailer, i.e., a frame mounted on
wheels which can be fastened behind an
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Build
the
New

IDEAL 32 ft. Primary Glider

A practical, safe, sturdily-built Glider designed in accordance with the Department of
Commerce_ specifications Ey an expert German Glider engineer. 3 ft. wing span; com-
ﬁl]%tegirwenght, 160 Ibs. Economical construction features” and wonderful performance in

Complete Plans For Building

comprise three (3) separate, 19" x 24" plan sheets showing all parts .in detail, 1/12 actual
size, and giving complete lists with sizes of all wood, wire and fittings; also fuI&izesg
it.) rib layout plan; the most complete and practical Glider plans obtainable --- .

Plans sent postpaid upon receipt of
price; or write for descriptive circular.

IDEAL AEROPLANE & SUPPLY CO., INC.
Glider Division

20-24 WEST 19th STREET NEW YORK

WE SCORE AGAIN!

The Lowest Prices in the country, The Best and finest materials, and in addition
we give Free with every order printed plans and instructions for making some
popular type of model. A new plan each week! Be sure and get them all.

031 A M. L. A Kits. . . . .
hese Kkits are the beat on the market. Their clear instructions and excellent materials cannot be beat.
et one (or that contest.

L. A Soaring Glider, a 21" balsa and bass wood qlider that really soars, postpaid___$0.25
It. O. G Three-in-one builds any of three mode S\ regular, bi-plane, or cambefed” wing

No. 21 World’s Hcord Kit, A consistent 0d s 1.25
No. 22 Indoor Fusenge Kit, postpaid .... ELEVEN MINUTE FLYER, postpaid $

si Sticks and Spars Bri Sheet Balsa

ize rico M
110X 1/8 X30" 1/32 X2 X30" oo s (€9
/10x1/8x30"
/10 x 1/1 x 30"
/8 X1/8 x 30"
/8x3/10x30" Balsa Planks
/8 X 1/4 X30" 2¢ IXBXB0" s 40c
/S X3/8 X30" 3c 70c
/10x1/4x30" 70c
14x114x30" ... 1.25

No C.O.D. or orders for less than 50c accepted. Ten cents packing charge on all orders.
SOUTHERN MODEL AIRPLANE SUPPLY CO.

P. O. BOX 149 ATLANTA, GA.

Celluloid
Specials

3"-9 cylinder, black, double imprroslon
dummy” motors, drilled for 1/8" shaft,
35c. 3"-8 cylinder, single ~impression
dumm% motors, 25c. 3" black cowlings.
5¢. 3-3/1" long, black pants to tit our
1-7/8" celluloid, or. 1-3/4" aluminum
wheels, 17c each. _ Light sheet celluloid,

so. in., . Elack celluloid wheels,
featherweight, 3/4". 4c each. 1". 4c each.
1-3/8", tic. 1-7/8", 9c. 3-1/4". 15¢ each.
The three large sizes come equipped with
small eyelet Dearings.

ALUMINUM WHEELS WITH
ALLOON TIRES
1-1/2", 10c, 1-3/4", lie, 2", 12c each.
ONTEST RUBBER

C
3/1ti* flat, 2 ft. per cent. 1/8" flat, 1/1G" or 1/32" square— 3 ft. per cent.

Here’s iho Latest—English parachute tissue, 20" X 30" sheets, light and tough, 5c per sheet, or 50c per dozen.
Take a tip from us and try this on your next model.

Postage prepaid in U.S.A. on all of tho above items. Add 10 per cent for Canadian, Hawaiian, and other

foreign deliveries.

We cannot fill orders amounting to less than 25c.” our big illustrated catalog is 5c or free with a 50c order.

COUNTRY CLUB AERO SUPPLY CO.,
5821 Holmes St. Kansas City, Mo.

Please mention Model Airplane News when replying to advertisements.
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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 Sizes

2" thick, 6" wide. 36" long at $1.15 each
2" thick, 5" wide, 40" long at 1.15 each
1/8" thick. 6" wido, 36" ong nt .55 each
1/16" thick, 6" wide. 36" long at .50 each
1" thick, 4" wide. 36 long at .60 each
3" thick, 3" wide, 36" long at .85 oacli
Prices quoted on qunntitlos of various Grades
request.

THE FLEISCHMANN
TRANSPORTATION GO.

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

327 So. La Salle St., 245 -
Chicago, llinois.

Iith  St..
San Francisco, Cal.

MODEL AIRPLANE MATERIAL

Big bundle of sample stock containing_various Elles

of bglsa and other wood. Hat and e

>>tran mu5|c wire, Japanese tlssue reede, round
bamboo “and our | grlces on 'model airplane

. Balsa stock Is IS" Iong Sent postpaid

.. _live bundles for $1.00.

If you wish our price ILst only send 2c stamp. Here

Is a sample_of our prices on balsa ti" x M" x 36"

at Ic per piece.
AERO SHOP

3050 Hurlbut Ave. Detroit. Mich.

3FT. BOWLUS GLIDER

A 36" taKered wing model of the famous Bowlus
s0aror. Il Balsa “c nstructlon W|th emountable
wings. Can be_ adjustec ft. diam. loops, turns,
and ~soaring fll?hts Ilas a glldlng angle of 15to 1
Can I)Cassem r. “after “receiving.

|t is seml -constructed.
Plans and kn for 36" piano, postpaid In U.S.A. .75c

GOLDEN ARROW MODEL AIRPLANES
53 Vinewood Avenue Pontiac, Mich.

AGENTS WANTED TO SELL MODEL SUPPLIES
Make _some money selling our model sup, Plles Large
commission. Send "10 centS (coin) for agent's certificate,
pnce lists and instructions. ~ If Someone” lias the a encg/
){our town we will return your money, HKKL
Ilgh welght sponge rubber é)neumatlc
on aluminum disc_ whe tisfaction guaranteed or
)éour money back. 2" dln T1%" dla., any size
5. a pair. Colored Dope. Heal dope not a dye. Bed.
yellow,  green, bluo, :?()Old silver, and black.
Any color, 1 oz.. 2 oz, c. Glues. Banana oil.
clear dope, acetone. State which you want. 1 oz. bottle.
1! oz. bottle. .20. Send 2-2 cent stamps for prico
Jdist. “The” Model Aero Shop, Bay Crest, Huntington. N.Y,

ires  mounted

orange,

Look— Fellows— Look!

Model Aviator Featherweight Motor

New rock bottom prices
—All parts bent, form-
ed. drilled and

timed. Knock-QQr
down Kkit, only.77"'1
A|r Tank Kit 3" x3

){( g fiblane
Fokker Lockheed éagd

MODEL AVIATOR
PRODUCTS
3335 Eastwood Ave.,
Chicago
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automobile. The wings are removed and
placed on this endways.

Moreover, gliders are sometimes transport'
ed by a carriage, or frame, onto which the
fuselage can be set, so that the wings pro'
trude at either side. This carriage can be
put onto a truck, allowing the glider to be
moved without being jarred; or wheels may
be attached to the carriage so that it can
be towed for short distances behind an auto-
mobile (not practical—still too wide for the
highway).

Attaching the Wings. On most gliders,
the wings are set at zero incidence. You
can find the correct position for the wings
by calculating, from the plans, actual dis-
tances between definite points on the wings
and on the fuselage.

When you have set the wings in place,
the struts must be attached. These will
already be the correct lengths, if they have
been made exactly in accordance with the
plans. They are fastened in place by means
of metal fittings at cither end.

Fastening the Guy Wires. In all planes
except those with cantilever wings, the
wires have to be lined up. This is a very
delicate piece of work, and must be done
with great precision. After the wires are
attached to the rest of the structure by
means of special fittings, they must be tight'
ened by turnbuckles until they have the
proper tension. It is important that the
tension of all the wires be practically equal,
especially that of the flying and landing
wires. If these wires have too much ten'
sion on one side of the wing, they will pull
that side out of shape, and out of line; if
they have too little tension, they will allow
the wires on the other side of the wing to
distort that side.

You can judge this necessary equality of
tension pretty nearly by plucking the wires
to feel whether they all have the same taut'
ness, and to hear whether they all have the
same pitch. When you have completed the
adjustment of the wires, you should fasten
the turnbuckles by passing another wire
through the hole in the center member of
the turnbuckle and twisting its ends through
the holes in its ends. All fittings should be

safetied.
Attaching the Control Surfaces and
Wires. When the wings have been joined

to the fuselage, the glider is practically coni'
plete except for the control system. The
stabilizer and stationary vertical fin must be
put into place. Fasten the stabilizer at zero
angle of incidence, and the vertical fin
perpendicular to it. (Use a carpenter’s
square to obtain exact right angles.) Then,
hinge the ailerons, rudder, and elevators
in their respective positions.

In the system of control wires, the rud'
der wires run directly from the holes in
each end of the rudder bar to the holes in
the horns at either side of the rudder. The
wires may be fastened by doubling the ends
back and twisting them around the main
wire where they should be firmly bound,
or by twisting the ends around bolts fixed
on the horns for this purpose. This is an
important operation and should be done
with great care.

There are two general methods of operéat'
ing the ailerons. The simpler of these is
that by which a spring is attached at one
end to fhe underside of the wing and at the
other end to the underside of the aileron.

This spring tends constantly to pull down
the aileron. When the wire, which runs
from the horn on the upper side of the
aileron to the stick, is not pulling the aileron
up or holding it in normal position, the
spring pulls the aileron down.

This system may be reversed and the
spring attached to the upper side, thus
pulling the aileron up. This type of aileron
control may be used on a primary training
glider although its use is questioned by many
authorities, but it will not do for a more
highly sensitive type of ship, since the
spring is always apt to get caught or weak-
cned.

The other and better method of operating
the ailerons is to run two wires to each
aileron from the torque tube, over pulleys,
or “sheaves,” fastened to the main part of
the wing just in front of the aileron horns,
and through the horns which project, one
from the top, and one from the underside
of the aileron.

To each elevator, two wires run from the
stick, over pulleys, and through the horns
on the upper and lower sides of the ele'
vator; these wires arc crossed once between
the pulleys and the horns. Be sure that you
do not confuse the different cables.

The control wires are fitted with turn-
buckles, as are the guy wires, and these
should be carefully adjusted. You must
make sure that, when the stick and rudder
bar are in neutral position, the ailerons and
elevators are exactly in line with the wings
and stabilizers, and that the rudder is in
line with the vertical stationary fin.

(To be continued)

von Richthofen!

(Continued from page 8)

Baron and his brother next went after two
artillery-observing planes. The great ace
finally got into his favorite position under
his enemy’s tail and the British plane caught
fire.

Fifteen minutes later Richthofen fought
a speedy Nicuport flown by Captain Freder-
ick Leyccster Barwcll. They fought half an
hour as the German squadron hovered on
the “side-lines.” Barwell was getting away
when Richthofen started firing, though out
of range. Barwell, thinking himself at-
tacked again, began zigzagging, lost his
superior speed and Richthofen overhauled
him, sending the British plane down in
flames. This was his fourth that day and
his fifty-second victory.

In July, 1917, after a leave, von Richt-
hofen lost his first battle. Leading eight in
a patrol, he met six British planes. In a
hard fight four Germans were shot down.
Lieut. Albert Edward Woodbridge, observer
with Pilot Captain D. C. Cunnell, poured a
stream of lead in Richthofen’s plane as it
attacked head-on. When only twenty yards
apart the German ace received a bullet in
the head. Though scarcely able to see, he
managed to land safely.

He recovered and brought down over a
score more of Allied planes. However, he
never flew with the same ease and confidence
after this. On his final battle he led his
squadron into a dog-fight between four
Australian photographic planes, escorted by
combat planes under Captain A. Roy Brown.
Four Fokker triplancs attacked, followed by
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Richthofen’s fighters, who dived furiously
in, while Captain Brown led his seven Sop-
with Camels into the melee. There were
twenty-two Germans, all told.

Richthofen attacked Lieut. W. R. May,
a young flyer who had been ordered to stay
out of a dog-fight until he had had more
experience. However, May had brought
down a German when Richthofen dived on
him.  The German was within thirty yards
of the deadly tail position, with May dodg-
ing and stunting to get away, when Captain
Brown dived to his aid.

At the bottom of his screaming dive
Brown swerved to the right and slightly
above the German ace of aces. Brown's

tracer bullets struck Richthofen's tail: Brown
elevated his Camel’s nose, and the bullets
raced along the Fokker’s body.

Brown saw the pilot waver. He did not
know who it was, but saw the riddled ma-
chine glide to earth, where it lost a wheel
and landed in a shell-hole close to the
British lines.  Australians dragged it in
from No Man’s Land, and found the pilot
still sitting erect, the control stick between
his knees. They were amazed to find that
it was Richthofen—The Red Devil of Ger-
many. He had fought his last battle and
lost.

Airplane Designing Course

(Continued from page 33)

prevent the manufacturer from lowering his
price because of the production savings af-
forded by quantity manufacture.

It all goes in a vicious circle, and it is
easy to see that the part, in this ease a
propeller, must be easy to manufacture in
the first place. The steel prop fulfills this
requirement. Modern methods of steel
production arc so highly developed that a
very high grade of steel, of uniform qual-
ity. is obtainable at low cost. Moreover,
steel is easily worked, and it is strong and
resistant to changes of temperature and in-
clement weather.

Still another material that is used in pro-
pellers is Micarta. This is a composition
material, used also in certain gears and other
parts, that has proven itself quite satisfac-
tory.

Research is continually going on in con-
nection with the airplane propeller. Vari-
ous freak designs arc always cropping up,
being lauded to the skies by the newspapers,
and then proving themselves totally worth-
less in practical “flight” tests. In the ma-
jority of these eases the inventor is a man
with very little knowledge of aerodyna-
mics, and usually he has overlooked some
important point that has spelled the failure
of his invention.

If these inventors would get expert ad-
vice from someone who knows the game
before they spend thousands of dollars on
their worthless inventions they would be
saved an infinite amount of labor and
worry, to say nothing of the money loss in-
volved, and the heartbreaking disappoint-
ment that is usually the only result of years
of patient effort.

It is possible, of course, that someone may
discover a new principle that will revolu-
tionize aviation. In that case the inventor
should stick to his guns, but first he should
make sure that his invention docs not run
afoul of any of the long-proven laws that
have been worked out by years of practical
experience and study.

T HE seaplane is not a new development.

It is nearly as old as flight itself. The
Voisin brothers were experimenting with
seaplane gliders, towed behind speedboats
on the Seine, long before they built their
first successful airplane. The late Glenn
Curtiss turned to the seaplane after he had
built successful airplanes, and he is credited
with the first take-off from the water in
this country.

These pioneers realized that the water,
whether it is a river, a lake, or an ocean,
offers a natural landing field. The water
is nearly always quite level, and there are
no curious spectators to get in the way.
Moreover, the landing and take-off areas
offered by the water are usually much larger
than those on land. For the plane with
properly constructed floats, the water offers
a shock-absorbing medium. For naval oper-
ations and for the carrying of passengers
over lakes or oceans, the seaplane is the
logical thing.

An important advantage of the seaplane
is that its runways are not usually restrict-
ed, as they are for a landplanc. The pilot
of the landplanc has to get off the ground
quickly and climb rapidly because, in case
of motor failure, he is in grave danger. The
natural thing to do with the landplanc in
ease of engine failure is to try to turn back
into the field, rather than crash into obstruc-
tions outside. This turning back almost
invariably ends up in a spin.

With the seaplane, however, the pilot
can take off and climb in a more leisurely
manner and, in case of motor trouble, he has
merely to nose down and land again, be-
cause his field is not limited in extent.
Usually he has several miles of “runway,”
whereas the landplane pilot has less than a
mile in most eases.

This matter of long runways is valuable
also in the building of racing planes. Ships
that fly at three or four hundred miles an
hour need very long runways for take-offs
and landings. Long runways—and very
smooth ones—are scarce indeed on land.
The water offers, again, the logical answer.

Taking it further, there are no clouds of
dust to blind the seaplane pilot. He does
not have to make cross-wind landings, be-
cause he is usually able to land in any
direction he chooses and can easily head into
the wind.

There are, roughly speaking, three types
of seaplanes, or planes capable of operating
from the surface of the water. The sea-
plane, which is nothing more than an ordin-
ary airplane with floats attached in place
of the wheels; the flying boat, in which the
fuselage itself forms the float; and the am-
phibian which is a combination of the land-
planc with cither the float seaplane or the
flying boat. The latter is capable of using
either land or water as a base.

In this article we will speak of all three
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_Through  an association that is unique In the mortel
airplane” field, you can obtain construction sets for au-
thentic. exact Scale-reduction models of many of tlio
famous Curtiss-Wright _ ships. They have  co-operated
with us_in designing ai.d introducing a series of beau-
tifully finished "models that establish an entirely new
conception of what a model airplane should bel The
designs and the complete kits—every detail—have been
esxamlned and approved by the Curtiss-Wright Flying
ervice.

You might think that _such
would he “difficult to build. i t
you're an expert_or a leglnner. Syour model will sprmtg
into form out of your kit almost before you know If
The expertly drawn full-size blueprints, ‘and the  de-
tailed directions, show you every step and detail of
building your model as” clearly “as though you wero
looking™ at” the model itself.

finely detailed models
ar from It.  Whether

Here are the five new models:

Curtiss HAW K Pursuit Plane

You all know this famous Army plane.
model has a 25-inch wing span.

Curtiss CONDOR Transport Plane

Here is the model to win scale model contests
for you, with its unusual lines and twin three-
bladed propellers. Wing span is 34 inches. $7.00

Travelair MYSTERY S RacingPlane

Has all the graceful zip of the original, aluminum
cowling and all. 25-inch wing span.  $5.50

Curtiss FALCON Observation Plane

A two-in-one kit—flying or exact-scale model,
complete with all parts for either type of model.
Wing span 18 inches. $1.50

Curtiss HELLDIVER Battle Plane

You’re sure to like your model of this powerful
fighting ship.  Another two-in-one-kit Wing
span 24 inches. . . $3.00
Wc cannot describe every model to you in detail here.
We haven't room. But w have just ‘published a brand
new catalogue, showing actual photograph illustrations
of these great new models, together with complete de-
scriptions “of their many new and unique features. And
tile " catalogue contains; too. pictures, descriptions and
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news—through Curtiss-Wright. we are now able to offer

The
$5.00

all supplies”at prices as low as the lowest, still main-
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Seiley supplies.

Five cents brings you this new catalogue. Don’t

wait!  Send for it" now. and find out all ‘about these
surprising new models. Just clip the coupon and mall
It in with your nickel.

SPECIAL Introductory DISCOUNT

In order that every model builder possible may
oten one of these unusttal hits, tie are offering a
SPECIALINTRODUCTOItY DISCOUNT 0f35-;
on the Hatch, Condor ami Mystery S hits. dur-
ing the month of JUNE ONLY. To receive illi-
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Seiley CATALOGUE. All orders must be post-
marhednotlater than niidnigh tofJune 30, 1931.
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Seiley Mfg. Co., Inc,,
1377 GATES AVENUE, BROOKLYN, N. V.
or to
Curtiss-Wright Flying Service,

DEPT. M, 27 WEST 57th STREET, N. Y. C.
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model kits of Curtiss-Wright planes. Here la
Ir%uesc for your new model and supply cata-
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RELIANCE MIDGET CURTISS ARMY HAWK

Now you can_build the Curtiss Army llatvk and feel
confident that it will fly when it is_Completed, for in
this model is embodied a special_ Reliance balancimt
feature—(NO weights are used). Tlila decided  featuro
allows the builder to adjust’ his plane and mako
fllgahts_ that are ong]y credited to expert builders.

't is. constructed of Raisa Wood throughout and
weighs just fifty nine one hundredths of au ounco when
completed. Al materials necessary for building  are
furnished in_this Kit with full siZe detailed drawing,
size 17 X 22 which is _illustrated with actual photo-
raphs of tlie finished d bl
rice, comFIete Kit
Postage extra_ ...,

Semi_10c V@o stamps) for new catalogue.
DEALERS RITE—on_IP{ business _stalflonery
will tic rec gnized.

RELIANCE MODEL AIRCRAFT COMPANY
1304-18 N. Howard Street, Philadelphia, Pa.

Five Sections. Brass

Bis 31t Telescope .v..., -
. ial

Piece for IOdkiR/? at the sun. ir{gPLﬂjeed I-SFQECI%a ggﬁ

be used as a Microscope. Guaranteed. Big value.

Postpaid $1.75. C. O. D. 15c extra.

Benner & Company, T—74, Trenton, N. J.

HE COUNTRY

Inch Curtiss Hawk_ . 25
12 inch Curtiss Helldiver blue print

Send 2 cent stamp for complete catalog o lies
STANDARD “MODEL. AIRPLANES: ang “SUBBLIEY
3234 White Plains Ave, N. Y. C

Get the Sea Gull Surprise Package which con-
tains man%/ different sizes of sheet and strip Balsa,
Eropeller blocks, large 2 oz. cans of ambroid and
anana oil. music wire, thrust bearings, washers,
superfine tissue, ruhlier and bamboo. = Price only
$1.00. A 2-cent stamp brings our free price list.
SEA GULL MODEL AERO CO.
153 Beach 128th St. Bello Harbor
Rockaway Beach, L. I, N. Y.

BALSA

SUPREME QUALITY
POLISHED (24" Lengths) BALSA
SHEETS
.15 11G" x 4"
. Sco1/8" )\ 4" .
I X 4" . .. 18c
STRIPS
. %c 3/16" x 3/16"

bo 14 x 14
16 3/g"

1c 12"

Ilc 172" x 1/2"

lc 3/1"
PLANKS

(36" lengths may be had at a cost of Aymrﬁore)

Ten (10c) cent postage and packing charge must
accompany ‘all orders. n[ljy postal or “‘express mone!
der

orders accepted. = No or
Not responsible for loss in mall.
surance If desired.

— Send for our complete price list. —
LONG BEACH BALSA SYNDICATE
Dept. Aircraft Model Engineering'

548 West 6th Street Long Beach. California

s under 50c_ accepted.
Add 5c for In-
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of the types as one, for the function of
the float is really the same in all three cases.
In the first the float is a separate part, in
the second it is integral with the fuselage,
and in the third we have wheels attached
on retractable struts. The float action is
precisely the same in all three cases.

To the designer the seaplane float pre-
sents many requirements and some little dif-
ficulty. First of all, the float must be a
good boat. That is to say, it must have
sufficient buoyancy to sustain the weight of
the airplane, and it must move through the
water easily, throwing as little spray as pos-
sible.  There arc numerous other require-
ments, but we will deal with these general
ones first.

The float must support the weight of the
airplane. How does it do this? By its dis-
placement. Any boat rides on the top of
the water by virtue of displacing a certain
amount of that water. We see a scow,
loaded with gravel. It rides low in the
water. When the gravel is taken of! the
scow rises until most of the hull is above
the water line. Why does it sink lower
when loaded? Because it can gain buoyancy
only by displacing more water. If the load
is too heavy, and the scow had not enough
displacement, the whole thing will sink.

Water weighs, roughly, sixty-two pounds
per cubic foot. To lift a load of sixty-two
pounds, then, a scow or a float must dis-
place one cubic foot of water. For an air-
plane float, which is to be used on a two
thousand pound airplane, we will have to
use a float that will displace—at the very
least—about thirty-two cubic feet of water.
That float will sustain the weight of the
plane at rest, but only that much and not
a pound more. Hence we need a margin
of safety, and we design our floats with ex-
cess buoyancy, as we will sec a little later.

Now we have our float, with a volume
sufHcient to displace thirty-two cubic feet
of water, or more, and this is sufficient to
keep our plane afloat on the surface of the
water. However, we have only started.
What shape shall be used? Shall the float
be double-ended, like a scow? Or shall it be
shaped like a streamline to cut down air
resistance, having a round cross-section when
viewed from the bow or ster<r? No. Either
of these would be hopeless as floats.

Our float must run easily through the
water at high speeds. That single require-
ment eliminates both the double-ended scow
shape and the streamline shape; and intro-
duces us to a new matter; that of “suction
effect.”

Suction effect is very important in float
design, and must be understood thoroughly.
The best way to learn what it is, is to per-
form a little experiment. Take a curved
piece of metal, or even the back of a spoon,
if nothing else is handy, and hold it under
a running stream of water from a tap. Hold
it in such a way that the water strikes the
outside curve, and docs not run down the
other side. Note that the water, instead
of flowing downward in its original direc-
tion, follows the curve of the metal, cling-
ing to its surface instead of breaking away.
That is the suction effect.

What has this to do with airplane de-
sign? A lot, most unfortunately. Suppose
we design a float like that shown in Figure
1, having an up-curved stern. Excellent for
a scow, perhaps, and one that will run

easily at low speeds. However, the moment
the plane gets up a bit of speed, as it must
do to leave the water, what happens? Our
arch-enemy, suction effect, comes into play,
and the water tries to follow that up-curve
at the stern, instead of breaking away.
The float wallows lower and lower as the
plane speeds up, being drawn down at the
stern by the suction -effect, and the plane
cannot be pried loose with anything less
than a crane.

With the streamline float suction effect
raises similar havoc. Thus we sec that this
effect ruins the chances of any float having
an up-curved, rounded bottom at the stern.

On the other hand, the first successful
seaplane float was something like that shown
in side view in Figure 2. The bottom was
flat, and the float had a rectangular cross-
section when viewed from the bow or stern.
This shape is comparatively satisfactory for
small ships, since the suction effect is done
away with by the straight lines of the bot-
tom.

Before going into the matter of the vari-
ous float forms we will take a float through
the successive stages of a take-off, in order
that we may understand what is needed.

As has been said, the float lifts the weight
of the plane when at rest by displacing
enough water to obtain that buoyancy.
When the plane starts to move forward,
under the pull of the propeller, what hap-
pens? For some time, while the ship is gain-
ing speed, the float moves through the
water, still supporting the entire weight by
displacement. The wings of the plane, as
yet, have no appreciable lift. During this
stage the float must run smoothly, so that
the plane may gain headway.

As speed is picked up the float begins
to rise out of the water, and, to hasten this
action, we usually incorporate a step in the
bottom of the float hull. The purpose of
the step is to break the flow of the water.
The step, at low speeds, causes a miniature
waterfall, inverted, just behind the break.
As the speed increases the step enables
the water to clear the stern portion of the
bottom altogether, and the float is said to
be “planing.” This cuts down the drag
and enables the float to run along the sur-
face of the water.

At this stage the weight is supported by
the planing action, but the ship picks up
speed rapidly, and the wings begin to gain
lifting force. If the motor of the plane
has sufficient power to pass this stage the
plane will gain speed until the wings sup-
port it. Then it will rise free from the
surface of the water.

Sounds complicated, doesn’t it? It isnt
at all bad, however. We must remember
that the water is a fluid, and that it is not
solid like the earth.

Having analyzed the take-off, we may
now take a look at the requirements for a
float with respect to what shape to use.
The float must run smoothly at low speeds,
and easily at all speeds. It must climb to
planing quickly.

Moreover, it must not “pound,” as it
strikes the waves in the take-off, or in land-
ing. Water, when struck with some speed,
is not at all a fluid medium in effect. Strike
the surface of som” water smartly with the
open palm, or with a flat board. The shock
will be surprising. It is this same shock
that is called pounding in seaplane practice.
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Obviously it is a bad thing to have a float
that pounds excessively, bouncing along
from wave to wave, because this causes
severe jars to thg airplane and its occupants.

The flat-bottomed float mentioned earlier
in this article is subject to pounding. All
flat'bottomed floats are. On landing, they
are likely to come down with a terrific
"bang” unless the plane is handled with
skill. In the take-off they have a tendency
to pound in the waves. Hence the develop-
ment of the “V” bottom float. The flat-
bottom float is still used, however, on some
very small, light ships, but it is considered
poor for larger and faster planes.

On the other hand, the *V” bottom float
has come into general use. The “V” bot-
tom, as shown in Figure 3, is built with
two angular sides. This enables the shocks
of landing and waves to be eased by the
form of the bottom. If the angle of the
“V” is overdone, however, the float will
not rise to planing easily; and hence it is
usually built with a shallow “V.”

As stated before, a step, or sometimes
two or three steps, is used to help the float
rise to planing and to cut down the water
drag during the take-off. In America we
usually sec single-step floats, but in other
countries two or more steps are often used.

In fact, every nation seems to have its
own distinctive type of float, and the en-
gineers of each seem to adhere pretty gener-
ally to their own particular style of design.
The basic idea, however, is the same in all
cases. The step or steps serve to break
the flow of the water away from the rear
portion of the float bottom, which is usually
inclined upward, toward the stern.

The “V” bottom float is by far the best
in landing. The flat bottom type tends to
come down with some little shock, particu-
larly if the ship is allowed to drop from a
height of a foot or so. The “V” bottom
type, however, as may easily be seen, tends
to case the shock by pushing the water aside
instead of coming down flat. The point of
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the float enters the water first and then the
rest settles, pushing the water to both sides
as it does so.

This pushing-aside, however, causes the
float to “spray,” or to throw out sheets of
water on either side. That tendency must
be cut down as much as possible for several
reasons. The pilot must have good vision
in taking off and in landing, and a float that
throws spray all over the ship is bad from
this standpoint. Then, too, it is not at all
beneficial for the plane to have water, par-
ticularly salt water, continually splattered
about. Hence we design our floate to keep
down the spray as much as possible.

That is done, usually, by the lines of the
float, and sometimes by the addition of strips
of metal along the chine lines. The chine
line, by the way, is the line between the
bottom and the side of a float. The curved
“V” bottom is good from the spray stand-
point, since it holds the spray down instead
of shooting it more or less upward. This
type, however, has a high water drag just
before the take-off, because of its peculiar
form, and it is rather hard to build this
hollow “V” bottom.

Other forms of bottom have been tried.
The inverted “V” runs “clean.” That is,
it does not throw much spray, but it pounds
badly, as may easily be seen. The round
bottom does not pound badly and it runs
swell. It throws a lot of spray, however, and
has more water drag than the ordinary “V”
bottom. The hollow bottom docs not throw
spray, but has a tendency toward vicious
pounding.

Floats have been built in the form of a
half-circle—in cross-section, of course—and
have been tried. The idea it seems, is that
the flat top will make good footing for the
passengers, while the round bottom will
reduce pounding. Unfortunately, this type
of float is utterly hopeless. Suction effect
comes into play, and instead of rising out
of the water at high speeds, the float sinks
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The New Navy
Mystery Fighter!

Uncle Sam’s new Navy Fighter. which has been se-
cretly tested, ami tit”Is whispered) Hies 800 miles
er hour, tin- fastest Il%htlng fplnn,o in the world!
ioneer's FLYING .MODEL “of this latest Curtiss
"Gul ins” biplane is a fast, stable flye I
like all Pioneer Models, has remarkablé _duration.
23Vi" wing span, ring cowling, motor, front an
rear wheelS, dcintii e hami carved propeller, all ma-
terials cut to- dimension, actual size detailed blue-
print and full instructions: similar Kits sell else-
where for $5 to . Pioneer’s  Model QQ Off
NX27 Navy Fighter kit postpaid............

22A MINUTE TWIN PUSHER i
The motlel that placed first at the National Air
Itaces, and which lias a certHied official time of
22\6 minutes duration. Complete kit co -
POSIPAIA  .oviviis e

r, which,

FASTEST LIGHT PLANE IN THE WORLD
The Howard racer, which has a top speed <4 200
M.P.II. with a Wright G%/p_sy 1.0 H.P. motor. Model
is a faithful reé)llca of this beautifully streamlined
lane. Wt. .S oz. duration up to tit) seconds.
asy to assemble by our new method. rn
Postpaid

. SEND 5¢ FOR CATALOG “JM” .
Our prices on materials arc the lowest you can find,
and our ipiality of tlio very best. No large packing
charges, etc., "to boostMprlces way up. Send coin
only,; ask for Catalog JM.
PIONEER MODEL AIRPLANE SUPPLY CO.
Champaign, Il

HOLLOW BALSA FUSELAGES

Hollow Balsa fuselages for
average weight less than oz.
Curtis Tinwk. 14"
Curtis Sea-llawk, 14"
Boeing Pursuit, 13"
Lockheed Sirius, 15"
Lockheed Vega. 15"
Wc can make up any sp g
Blans a. 5c per inch up to 18" long. .
ants covered wheels 1%" QQOc per &alr.
8 inch spinner propeller 63c, 10" 75c.
HiII-TogC transparent cement In tubes
Send 10c for

the following models,

N , 15¢c and 23c.
mounted tall-skiil wheel and catalog.
Stamps accepted under $1.00, all prices postpaid.

HILL-TOP MODEL AIRCRAFT CO.

2553 Ring Place Cincinnati, 0.

Every one who
wants to learn
to fly should
first read

ZOOM!

THE BEGINNER’S
BOOK OF FLYING

By CAPTAIN GEORGE R. WHITE

“Zoom!” is a book for everyone who hopes
to fly or wants to learn flying. Yon have
tiile sense, as you reatl, of entering the cock-
pit, moving “stick” and rudder, feeling the
“ship” bank, climb, or turn. You discuss the
types of airplanes and landing fields. You
probe the future of aviation. Capt. White
writes with a zest anti directness that make
the world of wings real.

Many practical charts and
illustrations. Price $1.50.
LONGMANS GREEN AND CO.
55 Fifth Ave., New York

Please mention Model Airplane News when replying to advertisements.
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'Soys- - -
here's a dandy

20 in. Cabin. Model
Construction Set

for only..........

The ldeal

"EAGLET"

'T" IIE most remarkable little ship you ever
m saw! A real reproduction of present-day
commercial planes. A complete, 20 in. Fuse-
lage Cabin-type Model made entirely of Balsa-
wood (not cardboard) and guaranteed to fly
when correctly constructed . . . and for only
O cents! ! Everything complete in Construc-
tion Set, including many rcady-to-usc wire
and metal parts, formed propeller, ribs, fuse-
lage sides, landing gear with wheels, etc., etc.
Construction is easy; you can build a whole
fleet of “EAGLETS". Get yours now! Send
50 cents and we will deliver the Construction
Set fully postpaid.

Prices Reduced
on IDEAL Supplies
Send for 48 pg. Complete Catalogue
We have supplies and materials for all types
of Models, fully listed in our big catalogue;
also fidl information on all the New IDEAL

Models and Construction Sets. Send 5 cents
now for your catalogue.

IDEAL AEROPLANE &
SUPPLY CO.,, Inc.

The Most Reliable Name in Model
Airplanes for 20 Years.

20-24 West 19th St., New York City

Send Canadian Mail Orders to—
Canadian Model Aircraft, 344 Victoria Avc.,
Montreal. Canadian Prices, 30% higher.

Have you seen the New
Ideal “VICTORY?”
Flying Airplanes?

je)
é

cll- up, Free In any size Stl’l?
-J you wish, our '1/16 x 2x 3G'—8c. or 1/8
36"—100." Balsa veneer. Tills free service extends
. Dope or Acetone1 1 oz. lOc. 6 oz, 2lc. ; ﬁ.

ire_No. 6 ft. 3e.: No. 10,
. Paper Sc sheet Itubtler 5 ft.” 2. Ce-
ment 2 oz, 20c. | 10 Baby B. O. G. kits in one, $1.06

.p.: 5 In one, 60c. p.p.
Orders under $1.00 add 10c. to 3over packing and

postage. Only Money Orders accepte
WOBURN MODEL AIRPLANE SHOP
17 Belmont Street, Woburn, Mass.

NEW SCIENTIFIC WONDER

s /\> @/fgr 2%on ap areFllgl

y object. Seo Bones
TREE TI'ke. radlo plcture films, takes pictures_without
camera. "You’ll like em." | 1. with" each 25c order.

Marvel Mfg. Co., Dept. 93, New Haven, Conn.
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lower and lower, drawn down by the sue*
tion effect, and throws spray badly.

The circular cross-section float has been
tried in conjunction with the streamline
longitudinal form. It is even worse than
the half-circle, which is saying a lot.

The circular float, however, has been used
with some”succcss in other countries. They
break the suction effect by using a false
bottom, with chines and steps to break the
water flow.

On the whole, the ordinary straight “V”
bottom seems to be the most satisfactory
in general use. As to the form of the top,
it is usually rounded. Sometimes the floats
are built with a flat top, the idea being to
afford a walkway for the passengers. The
rounded-top float, when wet, is easy to slip
in, and a ducking in cold water is likely to
dampen any passenger’s enthusiasm for air
travel. The flat-topped float does away
with that danger.

How about the later.il stability of the
ship when it is at rest upon the water? By
that | mean, how are we to keep the plane
from tipping over to one side?

If we have a single float system it is plain
that the ship will tip. So we often use small
floats at the tips of the wings, Wing tip
floats, however, arc not intended to do any
lifting. The central float attends to that.
Indeed, the wing tip floats do not, ordinar-
ily, touch the surface of the water when the
plane is at rest and level.

They are usually about six inches to a
foot—in full-size practice—above the sur-
face of the water when the wings arc level,
and come into use only when the plane is
tipped. In taking off the pilot can control
the lateral balance with the ailerons, and
the wing tip floats are needed only when
the ship is at rest.’

In the twin-float system no wing tip
floats are needed. The twin floats are usu-
ally quite widely spaced, and the ship can-
not be tipped to the side by any ordinary
force. For commercial planes the twin float
system has come into general use because
the twin floats can be attached readily in
place of the wheeled landing gear.

They also offer an easy access to the ca-
bin or the cockpits, and arc ideal for aerial
photography, since vertical photographs may
be taken from the cabin looking down be-
tween the floats. Single-float systems are
used by the Navy for training planes, but
for torpedo-carrying ships the twin-float sys-
tem is used because the torpedo is slung
between the pontoons.

In the single-float system it is not always
necessary to use wing tip floats for lateral
balance when at rest. The sponson is also
used. As shown in Figure 4, the sponson
is a stub float placed at the side of the
main float. A notable example of this type
is seen in the Dornicr planes, of which the
DO-X is the most well-known.

These sponsons are often made in the
form of a wing section, and do their share
of the lifting when the plane is in the air.
They also enable the structure of the plane
to be built up more easily, and they have
not the air resistance of the wing-tip floats.

It is obvious that wing tip floats cannot be
used on high-wing monoplanes for the rea-
son that the floats would have to be at-
tached by very long struts, and the drag of
these, to say nothing of the weight, would
be prohibitive. Hence the twin-float system

is usually used for high-wing jobs, and some-
times the single-float with sponsons is seen.

Next month we will go on with our dis-
cussion of seaplane floats.

QUESTIONAIRE

1 What are some of the advantages of
the seaplane?

2. What arc the three general types of
plane capable of operating from the water?

3. What is the most satisfactory bottom
for a float? Why?

4. What arc two methods of gaining
lateral balance for single-float seaplanes
when at rest?

Advisory Board

(Continued from page 27)

equipped with 100 h.p. Gnomes, but later
water-cooled Sunbeams were fitted. A simi-
lar machine was a very familiar sight at
Hendon Airdrome in the earlier days of
the War.

The Torpedo Seaplane (1914): In 1915
The Sopwith Co. built for the British Ad-

Hoosier
Motors
Tanks

Won All

Air Model

only %0z *r,zes
3in. diameter CthﬁgO

THE
HOOSIER

;(('m dore National

COMPRESSED -IN. stroke

AR STRONG AND ﬁ'r Races

MOTOR mowerful ugust,
1930

Counter bilanceJ ttccl cranktitafc. Unique. Flics 4j'j it. to | ft. model*.

FmiiKed furl», etty to Jtkrmblr, J1.91 pottpiid. Completely auembted anj
tetted 3J.71 pottpail

Compressed Air Tank—Gmiweiglu »eimicii high pteiiure, I Jam-
cter, JO* long, \7 postpaid. 24* long, fi.fO poitpiid.
Motor and 21-in. Tank Combination—5XT. complete only 1\ oil

send (lut ad  $10.10 Svopjid
Complete Kit for 5 ft. Compressed Air Model with blueprint In*
tank and motor M 00 postpaid Have an air model for your neit
National Model Airplane conteit. Order today! Be sure and entW only
money orders or draft*

Itubher 1/32% X 1'% flat—full freik tleini tpecial price Only 72c
potrpaid (1/12** x 3/12* 70c. pottpail)

Best Rubber Lubricant Known—Double* wind*. Uwd on all lame
record modcla. Big ? or. can only 30c. potrpaid.

Send 10c. at Once for a New lllustrated List Jual Off the
I*ress ihowing all the latrit and beit material* a* uted by recent National
conteit winners of trip* to Kurope. etc., with surprising tow price* on
the bet material*. Schools, clubs, dealers write for terms.
“Model Airplane Experta of Today arc the Aviation Expert»
of Tomorrow.**.

PERU MODEL AIRPLANE SHOP
Dept. J. Peru. Indiana

CELLULOID WHEELS FREE

iven free:
eets__ 5¢c
for—25c

With everY order_| pair Celluloid Wheels
Genume IakoneB 1|'|ssue Ite<I or White. 2 s
alsa .

c 7c each..
1/ /4 X'30 Balsa. 2 for 5C.
Propeller Blocks, 5/8 x 1 8...
Itubber. 1/8 flat' and 1/16 sq are. c.,110 ft.

No order under 50c accepted on free olier.
I’acking charge of 10c must he included with all orden
Send for complete price list.

B. C. MEISTER CO., Model Airplane Supplies
8 Sunset Avc.. Methuen, Mass.

M &L BABY R.O.G.
Complete Kit -  35¢ p.p.

CONTAINS

Wire parts
formed, ce-
ment, banana
oil, colored tis-
sue, balsa, etc.

M & L Monocoupe Kit $2.00 p.p.
CONTAINS

Balsa wood, col-

ored tlssuo.

bamboo, cement,

banana’ oil, cel-

luloid wheels

and motor, full-

size bluepnnts

etcl. [G) uegrlni

Comblnation—ParasoI—Centre wing
and Low wing Kit, complete. $200pp

(Blueprint only
M & L MODEL SUPPLY CO
3211 Filbert St., Oakland, Calif.

Please mention Model Airplane News when replying to advertisements.



miralty a torpedo-carrying airplane. This
machine was of an experimental character,
but is notable as having been the forerunner
of the famous Sopwith “Cuckoo.” It was
fitted with a 200 h.p. Canton-Unne engine.

The Tractor Seaplane (1914): In the mat'
ter of tractor seaplanes the Sopwith Co. had
already done good work in connection with,
for instance, the circuit of Britain, and they
were therefore in a position to undertake the
design and construction of machines of this
type when, early in the War, the Admiralty
ordered some seaplanes. One type was dc-
signed for reconnaissance work and was un-
armed. The engine fitted was a 100 h.p.
Gnome monosoupape, and the machine was
fitted with folding 'wings. A somewhat
similar machine of the land type was built
also. The land machine differed, however,
in several respects from the seaplane, apart
from the difference in undercarriage. Thus
the span of the two planes was equal. On
several occasions machines of this type were
seen at Hendon Airdome, where they caused
curiosity chiefly on account of the bomb
racks fitted on the struts of the undercar-
riage, a feature that was somewhat unusual
in those days.

The Sopwith Bat Boat (1914): The Sop-
with Bat Boat merits brief mention here on
account of lbe good work done by this type
of machine before the War. Thus it may be
remembered that the Sopwith Bat Boat,
which was first exhibited at the Olympia
Aero Show of 1913, and which had a 100
h.p. Green engine, won the Mortimer Singer
Trophy by starting off the sea, coming down
on land, and starting from the land alighting
on the sea again. This was accomplished by
fitting it, in addition to the boat, with a
collapsible wheel undercarriage. We arc not
quite certain but what this was the first
flying boat to be built in Great Britain.

A later type of Bat Boat was fitted with
a 200 h.p. Salmson engine and differed from
the previous type in various details. Thus,
for instance, it had a straight top plane,
while the bottom plane had a pronounced
dihedral. Also it had a single rudder in-
stead of the twin rudders of the previous
model. Also the tail booms were so arranged
as to form a “V” when seen in plain view.

The Baby Seaplane (September, 1915):

The Baby Seaplane was an immediate de-
velopment of the “Tabloid,” from which
it differed principally in the fitting of floats
instead of wheels. One of these machines
made history by winning the Schneider
Trophy at Monaco, and the Baby Seaplane
was very similar to the famous Sopwith
“Schneider.” In this machine wing warping
had given way to ailerons. The floats were
of the plain, non-stepped type, and a tail
float of considerable size was fitted under
the stern. The engine originally fitted was
a 100 h.p. Gnome monosoupape, but later
on, 110 and 130 h.p. Clergets were used.

It is of interest to note that, although this
seaplane performed highly successfully at its
first appearance, it was more or less put on
one side at the outbreak of War, and it
was not until November, 1914, that the
demand arose for a fast single-seater sea-
plane. It was then immediately put into
production, and from that distant date until
the signing of the Armistice the Sopwith
Baby Seaplane was continually in-service.

(To be continued)
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BACHELOR OF SCIENCE DEGREE. Course cov-
ers airplane design, propeller design, aerodynamics (in-
cluding theory of airfoils, stability, performance, theory
of autogyro and allied subjects) commercial aeronau-
tics, lighter-than-air craft and all fundamentals. Non-
essentials eliminated. The technical work ordinarily
required in 4 vyears of college given in 2% years.
Graduates Mechanical Engineering can complete
Aeronautical course in 2 terms (24 weeks). Study of
entire field of transportation included. Thorough anal-
Excellent laboratory and ysis of every detail of aviation and possible future
ﬂymg school facilities. development made. Flying school facilities available
at nearby airports. Entrance requirements liberal.
Students who lack high school training may make up required work. Enter September,
January, March, June. Courses also given in Civil, Electrical, Mechanical and Chemical
Engineering, Business Administration and Accounting. Living costs and tuition low. Col-
lege now in 47th year. Graduates successful. Students from all parts cf the world. Write
for catalog.
81 College Ave., Angola, Ind.
AAAAAA IAAAAAAGAAAA
ARE - 8098
Prices Reduced The plan_of any
X ! lane you want
Largo scale production makes It possible for us to Por ioc’ Travel-
olfcr you these now low prices. air Mysteré Shit)
89c. VERVILLE AIRCOACH KIT \SNE. P5 rm_sp
50c. OUTDOOR R. 0. G. TRACTOR KIT A e Sy
) laickhcad - Vega
45¢c. 2 In | Kit E‘Xpr%s'sb Foksl<|%r/
mphibian
25c. BABY PURSUIT PLANE KIT Soa?er. Sky Fly-
Soparate plans €ach .......cccoiivnieininnrenns $0.10 er, Sky llaidcr.
(Wo do net. accept stampe, C.0.D, orders, or foreign Sky Pufsuit. Sky
coin.  All kits arc poshpald anywhere.) Speedster. A I'l
All materials guaranteed highest grade. etmglrzll(r:]%n a§03|é'
AMES-HAKKELL MODEL AERONAUTICAL CO. scribed in Popu-
1319 Graydon Ave., Norfolk, Va. lar Aviation, One
plan and circul-
ars  for  10c.
PREPARE NOW! Eleven plans and circulars for $1 bill. Knockdown
Summer is nearly here and outdoor contests 3-cyl. motor, SI.75. Finished 3-cyl. motor. $3.25. Air

will soon be in vogue.

Prepare for them now by reading Model
Airplane News advertisements and replenish-
ing your stocks.

Build Record Models

GET READY FOR THE MODEL AIRPLANE MEETS.
Full slzo and detailed BLUEPRINTS for:

Wakefield Cup Winner (155 sec.

Indoor Fuselage .Model <173 see.

Endurance It.” O. (i. &180 see.) .

Indoor Endurance ‘Model (12 min.)
No stamps ploase.

DONALD HUGHSON
1418 Scribner Ave., Grand Rapids, Mich.

Goodbyto Rubber Motors

Your Model Can Now Have a Real
Engine

0 brings you
4 complete “in-
fo rmatlon

i alxml a new
kind of model air-

plane, (?owered b][:nﬁ_l

real asoline

gine!
Blueprints

Given!

Every buyer of this
sensationally, low
price model air-
plane engine receives
without ~ cl arfqe a
complete set of plans
r _tmodel plane to

BE FIRST

i In your city to build

a model piano wim a Real |’ower Plant. Four

cenltls In stamps brings you price, etc., by return
mall.

GIL MANUFACTURING CO.
3408 No. Cicero Ave., Chicago, 111

tanks to match. Indorsed by Air” Commerce Reserve.

AVIATION MINIATURE ENGINES

28 NORTH CLINTON ST.. CHICAGO. ILL.
. T-R-Y T-H-l-

Model airplanebuilders. Allnew  Riock. end
u? a trial order. BALSA wood 38" Sanded.
T716X2™ s $0.05
1/32 X 2" 05
1/8x2" o

| doz. Sheets Jap. Tissue paper. 21 x 21....... 28
Minimum" Order 50c.. Packing 15c.
This olfer is 1 mo. only.
Dealers wanted. Catalog Free.
The New BILTMORE MODEL AIRCRAFT SUPPLY
Lakeland, Florida

Big-Bang Bombing Plane

(not ¢ flying flane)

Great fun for celebrations. Fires with loud
"bang." Each "bang" causes propeller to rotate.
No matches, no gunpowder. Cheap ammunition.
Size: 11 Inches long, 13-inch wing spread. Price.
$3.50. At your dealer’s, or sent prepaid anywhere
in U.S., with ammunition enough for hundreds_jaf
“bangs." upon receipt of price. Extra tubes of
ammunition 15c. each.

Other BIG-BANG toys—Cannon,
etc.—for $1.00 to $5.50. Write for
Illustrated Folder.

THE CONESTOGA CORP.
Bethlehem, Pa., U.S.A.

Please mention Model Airplane Nevps When replying to advertisements.
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HEY FELLOW S! See what | built!
Dad gave me a Champion Kit for
my birthday.

TAdmirallBYRD 'SI'STARS and STRIPES:
FAMDUS FDLDINB WING FAIRCHILD 71

South Pole Model Ski-Equipped to Rise Off Snow 3 Models In |

Picture the envy of the gang when operation visualized for you, all dimen-

you bring out this eye-arresting “Stars sions given, so that building a Cham-

and Stripes” and send it flying over pion model is loads of fun.

snow banks and drifts. Ski equipped “Consistently flies 300-100 feet,” says

to rise off snow, just like Admiral Byrd Canadian builder. “Flies like a mil-

did in his Fairchild at the lion dollars.” writes California

South Pole. When flying con- Wﬁ%?an maker. From all over the

ditions change, put on pon- REAL FAIRCHILD United States and Canada como

toons or wheels. Finished in similar voluntary comments

black and orange, celluphano from enthusiastic builders that tho Fairchild

windows, wort ablo doors, 71 not only looks better, flies better—but the

Wright Whirlwind  motor, construction set is the BEST MODEL AIRPLANE

and tho wings_ fold back VALUE on the market. Not just one model, but a sea-

for easy storage. Easy to glar&e, Isandplanec,I sSnO\_NpIane,ff3 MdODELS IdNI ONi. The only
i rd “Stars an tripes" offered to model makers, so get

build. Easy to fly. Every yoyurorder in"early. p ' 9
Re-designed to make it simpler and easier to build than

ever. Prop carving will not bother you. for there is a

1t - formed balsa prop as well as a block for contest flights.

DEque Klt Span 24 in. Chord 3% in. Length 17ti. Wt % oz.
Same kit but withAA. Selected balsa framing readicut. cement, dope, wiro fittings
celluloid Wright W hirl-1 formed, stamped wing ribs, black and orango tissue, all Byrd
9 insignia, celluloid wheels, material for balsa motor dummy;

N

everything complete, wrapped in stout mailing tube.

A $5.00 value sold direct to you. Canada and west a
of Denver. $2.20. U. S. postpaid

Champion
Challenger

Model

who long for a

design that

\é\{l|t| fly greta_t Now Comes
istances yet is eas T
to build ytwitllthfir_ﬁ, Model Aviation's
our greatest thri .
With the Champion Chal Greatest Thrill
lenger.  Seventeen min- W

utes and 23 seconds reported in a sworn and witnessed record. Reversed
cambered stabilizer makes for flat glides. Special airfoil gives altitude.
Gains altitude of 300 feet or more, then duration secured by air currents and
gliding. On our proving grounds the Challenger ran about 5 feet, then
grabbed altitude like a Curtiss Tanager. Large size makes it easier to con-
struct than smaller models. Maximum cross section to qualify for A. M.
L. A, Playground Association or Wakefield cup_(England) contests. 20-foot
Champion’s new rubber turning 16-inch prop. Full size blueprints prepared
by professional draftsman. Here’s a real prize-winning design and &

kit, all complete, postpaid Canada and west of Denver, $4.20.” U. S. ¢

postpaid i

Read What Model Bnilders are
Saying About These New

Kits

“Flies as smoothly and
steadily as the real plane.
I think any beginner can
build a satisfactory model
from your kits.” says How-
ard Doolittle, Connecticut.

_ Bruce Glassford, Cana-

dian_ model builder, with
his Fairchild 71. “1 get con-
stant flights of 300 to 400
ft. with ease. Model has
|ierect performance _and
or_\lg duration. My Fair-
child is the best model air-
plane I have ever had dur-
Ing. my career as a model
builder.”

Charles Bott. another Cana-
dian builder, with his Cham-
pion model. “It will take
off water; besides, land on
water. Flies at about 15 ft.
high and makes an excellent
landing.”

Wm. H. Schmitt,

Chicago. Ill., age 15.

flies ~his Champion

model 17 minutes 33

seconds, winning first

prize in Class mo-

dels second contest

period. Flight wit-

nessed and sworn to

before notary.
FLIES. 08 _SECO#\IDS

“Everything arrived safo. Boyl
They stiro aro good airplanes.
Mother said It~ wasn't worth
anything If Its only two dollars.
Hut now sho’s said its bettor
than tho ono | bought for $4.98.
It flow for 50 sec. r. o. e. Hand
launched 1 min. 3 sec. before
'(}ﬁ'mt wiro and pulled the wing

Yours, V. Szclfgo, ago 15.

u_ 3E AR OUT— MAIL RIGHT AWAY

New postal regulations make It necessary to require one-
fourth down on C.O.l). orders. Add 10c for guaranteed

safe delivery.

CHAMPION MODEL SUPPLY.
Box 3192, Chillicothc, Ohio

Gentlemen: | enclose $...ovicriiviicrininnis

for

which send me. right away, model construction

kits I have checked below:
M Byrd Fairchild

M Byrd Fairchild Dclux o,
M Spirit of St. Louis
M U S. Army Hawk
~] U. S. Army Hawk Deluxe
£ Champion Challenoer
Extra for postage and Insurance-

Name ... SRR
Address -a.........
City and State..
Ago (If under 12).
Please Print Plainly

Please mention Model Airplane News when replying to advertisements.

$2.00
$3.00



COMPLETE KlT- includes full-size plans, detailed building instructions,
AMBROID CEMENT; BANANA OIL; FEATHERWEIGHT CELLULOID WHEELS; JAPANESE HAKONE
COVERING; PLENTY OF GRADE "A" BALSA woob AND suPpLIES-AND RED, WHITE AND
BLUE M”_lTARY |NS|GN|AS (stars, stripes, u.s. army, etc.) also pictures of the
MODEL. EVERYTHING SNUGLY PACKED IN BOX AND MAILED IN VERY STRONG SHIPPING CAR-
TON. ALL FOR THE PRICE OF ONLY —

ONE DOLLARH
ASK YOUR DEALER OR DEPARTMENT STORE FOR THIS KIT-OR

SEND YOUR REMITTANCE (CASH-CHECK-OR MONEY ORDER) TO

A. A.C. MODEL AIRCRAFTERS]

CGUARANTEE" 4715-17-19 THIRD AVENUE;
We guarantee to ship NEW YORK C|TY;

onorder only the highest
grade Balsa Wood and
model airplane supplies.



LUMINOUS PAINT

IS Make Your Watches, Clocks, Etc.,
VISIb|e b Nl ht world A~Hitherto, pracucaly u&obtaix>

ablt cxeapt nt nn aforbitmnt price. wo Kovo o1 lat «ucceedad id producine thio reirorkable

MINOUS PAINT, which, npplled Iothelurfareufunyartlclo omits rays white 'ieht,
ruaderlnx |I puvfoctly visible in the dark. THE DARKER THE NIGHT. THE MORE BRIL-
LIANTIT S Quito ainiplo touto. Anyone—you caa do It, A little applied to tho dial
of your walch or clock will enable you to tell tho time by nicht. You can coat tho push but-
ton! or switch pintee of your clectrio licht-, match boXxer, ond innumerable other articles;
males vour own Luminous Crucifixes, Luminols Rosaries, et¢. Small bottle« price 25¢c# Larger
_sixes. SO0 and S| postpaid. JOHNSON SMITH A co Dost. SOT RACINE. WIS

STAGE
MONEY

5

_ . [Exploding Cigarettes
Skull and Cronbones Ring

Very striking, Quaint ami,Tb.j Pl but

uncommon Slher tlnish *w; en each mgarette ia about

l}\(/vpo lljdrllllant‘ (Klri“ns Remslono -third amoked. the victim

. sirkle  out the eves. Icets a very great surprise na

the wp. oJTtrt will be "1 >0 $374 5 he a lucky token, it coca oil with a loud BANG |
Only 25c postpaid. 1A great mirth provoker yeten-

Itirelvharmless. Prico25c box.

THE DANDY PERISCOPE

fery Interesting and Amusing Novelty
in

Look Over the Heads of the Tallest Men
See Over a Fence, Around Corners, Etc.
Strongly Made. Equipped with Mirrors,
Sight-Finder and Eye-Piece.
Tuse In the trenches to watch the enemy without rl«k
of U*INR seen themselves, and every submarine has
look-nut for other vessels, etc. With it you can Raze over
a hixh wall or see around a corner without I>elnR seen
over the heads of the tallest men and watch all the fun
Our illustrations will Rive you some idea as to the num-
Scout should have one for spying and anyone e%e who
wants sonic- rare amusement. The Hanily Per*scope is
wear, and with ordinary use shou’d last a lifetime It measures 17
indies 'ong. and a little over two inches wide. The Periscope Tube®
uses, and each Periscope comes comple(e in box.
Price Postpaid to any Address . $1,00

a Crowd
AMUSEMENT

HIS 1Is tho same kind of Instrument that the soldiers

one to project above the .surface of the sea to keep a

yourself, or. If you are In a crowd, you can look‘right

erous uses to wh’ch the Periscope can be put. Every Boy

very strongly made, will stand the roughest hand'Ing and the hardest
is handsomely <!cco-arcd with colored dcs'gm to show many of its

NOVELTY BADGES

(invisible ink
.Tho. most con-
fidential messages

ca hewntt n with
thn feor h

writing makus nomark

Cannot bo ecen union you

know tho eccrot. Iuvnlnnblo\
for many rcaeone. ep

your poutale nr.d other prlralo
memorandums away from pry-

Two very novel metni budce-, nickel ingeyes.'Great fun for play-
plat'leg,t :“a”( you tqan Yvea[l‘h, |viln I_you fu‘n |s* practical jokes.
ou roportion to their trilling coal .
10¢, S%cs{‘pa%ﬂé ge, 3ot 25¢% or T8 ot Only 15ca Bottle; 3 for40c-
SURPRISE MATCHEs Wonderful X-Ray Tube
Wonderlulllttle
Maro ms rument nro-
in ical
fighting wnqg your(T« ). THiUiAL il PHSH
fiko oFdtnary Y HRTT SRS,
boo what tly tho b f
boxe%gust“he I'C% Lfl» )i/ggrcfalkrr‘\gers ‘(\;\oaloljdar%pgr?:auypen%ll e in
U ar E}/C[ latche: esl (1): erior orising io o pipe etera, ahnd many otlhlev
. that
|| h[ ono ho Iets Ql!llle a surprise Ie”c“nar(blloL:gmgasuefnolg‘rlIyeerzplalﬁ ngn(égologs
: 0r250 oicn75c. Johnson Smi
fght gno o ks ity D Bcenie 3 TorzSot adoientse. donsan Smith &

S1.50

ROLMONICA

A Mouth Organ

BLANK CARTRID

Protectionaoaxnst Burglar-. Tram

"Well madonnd
effective, mod-
elled on latest
TypeofRevolver;
appearance alono

revolver withoutdan.
earto life. Ittakesstand-
Cal. Blank Cart-
Tldflrofobtalnable every-

GE PISTOL

pj. & Dogs Special OffcC
1Blank Cartridge Pistol

00 Blank Cartridge?
660-patr<"Noyelty

Trhoro. Soccial cash with « - -l
orderoffer: | Superiorquality Blank Cartridge Pis- 1
£ol, 100 Blank Cartridges, nnd our now 550 page
X”oLuxeCalalog of latest novelties; nil for ONLY
$1.50« Shirred by Express on(?/ Cannot go bg
parcel post. Extra'Blank Cartridges 50c per 10

Spemal Holster (Cowboy Typ«) for pistol 50

p
c. NoC.0.D. shlpments*

Throw YourVoice

Iff, £

Into a trunk, under the bed or

anywhere. Lotsoffun foolingthe
teacher,pollcemanorfriends.

The VENTR

a little Instrument,

DLO

fits in

themouthoutofmght used

with above for Bird Calls,
etc. Anyonecanuse it. Neverfails.
A IG-Pago Course on ALL FOR,

Ventriloquism and
the Ventrilo

Odd,

inpon»J
pIIS

dorfill
u ment
Greatest
thing
yet.NIno
Separate
»articles
In ono.
Everybody tie-:
lightéd with ItJ
Curious aiul Intcrest-
Lots of pleasure as well

Inst

tng.
very useful. It Is udoublo Microscope foirex-

tho wonders of nature. It |

((G)Fera Glass a Stgreoscope a B

ass, a eescope a Compass a

also an
urning Lens a Readin
ocket error and

0scope—rfor examining eye, car. nose and thfoat. It

Is wor%h all 'tho cost to locate even ono painful cinder In'tho

at and fits tho pocket.
Bornmlss (]jt Sent rrn)all

Deed one

Only 35¢c or 3.far

Something great—you

125 TRICKS WITH CARDS

Containing all

ever Invented, Includin

the \[ickshand deception* with card
the

latest Trick* of the most

M IDGET

(CURIOSITY -

BIBLE

bo oooa to bo appreciated Make food money
selllar thorn to frioads. oboroh ocormmlancoul
ra

iUCE 15c_oncl Oc,
100 for $7.50.

51 25. Also obtainable |a
Loatbor Ilrndinr. with cold edieo. Price 500

each, 3 for , S4.50 perdor. Mjcnl

«vine'Cl.no forumr.HK Midrcthible. 15¢.

Lover'sknotor Frlendshlp Ring
Mesalinds !
?illgéawwe wove%?n-
to tho True Laver’s
Knot, symbolic of
Pan e eetie
sho(\jxp E ggyi od !
Wiro expett PP’&S’ S
good and it ts good. |

Price 50c Postpaid
Johnson Smith & Co.

Rubber Chewing Gum

It is Just liko n regular package of
chowing gum and looks so real thut it
fools everybody. Of course no ono sus-
pects it is nof (};\enume until they start
to_chow it ere’s a world_of fun ia
this rubber chewing gum — 5 sticks to
tho package Price, 10c Pkg.; 3 for
25 12 for75¢c postpald

Rubber Cigarelles.PricepcrBox.ZOe
Rubber Matches. Price per Pkg. 10c

BABY
TANK

&) erinvented
ydrawmgthoTankbackwanI eitherwi
orover tho flooror tablo and then niacin? it do
«twill craw ! along, overcoming: all obstacles in th

5 samoilfe-likomannaras tho largerTank that proved
ce’ebrated Conjurer*. agician* and Prestidigitators 7, qeadly in tho great war. hat makes |E go is
popularly explained, simplified and adapted for home .somewhatnr mystery, for there is no mechanism

amusement and social

explained, that an

tion and to the wonder an

entertainments.
one can
perform the meet difficult feat,

The whole so
little practice,
to his own satisfac-

with a

d admiration of his friends.

There 1* also added a Complete Exposure of all the
Card Tricks made use of by Pro'eisional Card Play-

ers and Gamblers,
and win money by their
other trick*. These featur

ever published on Card Tricks.

MICROPHONE TRANSMI

Show* how "Skin"

Gamblers client
Infcnul “"palm fling™ and
e* make it the bed work
Price 25e Postpaid.

TTER BUTTON

*Xou enn eftnily mako ft Welily retmilivo dotoclo-
pljono tiy unlug llals ‘I ranoniHtor Ilunon to collo

Round w;

_incxpenn
homo anil hear converralloua bein
You can_connect up different rooms of n

. This outfit
cperallves during tho
tag

Von cun
wnhoul buylnc Cxneninvg ccml et

build
Il in. 0Im[l|]
stal an ou

held aII over lho

wna used,
war.

secret aervico
It is being used on tho

t is ultra-sensitive ond is tho greatest in-

vemlon in

microphones.

You ran mounl Iho

'to wind

All

the

Latest R

Broadway Hits i
The Pocket Player Piano

Rolmonica i* an automatic harmonica,

that Plays
with a
Music

Roll

Any One Can Play
It Without Practice
A Witle Selection of
Rolls to Choose
From

A
Veritable Pocket
Size Jazz-Band!

that play* a music roll just like a player piano.

It is a whole brass band a!l in one—the biggest sensation of the musical world in the last

few years. Anyone can play-it.
handle while you blow.

Jazz-Hand, combining
instrument of a thousand melodies,
latest Broadway hits.
Heaven. Home Sweet Home,
York, Htimoreviuc, Wild

America
Irish Rose,

lor all you have to do is to insert a roll,
That is all there is to it.
who can do these two simple things can play the Rolmonica.
the principles of the harmonica and the player piano.
it plays the popular airs of the past,
There arc hundreds of rolls to select from, such as My Blue
Old Black Joe,
Rosie O'Grady, Among My Souvenirs,

and turn the

Nothing could be slmpler Any child
It is a veritable pocket sire
It is an

as well as the

Annie I%iurie, Sidewalks of New

Love’s Old

Sweet Song. Dixie, Mighty Lak’ a Rose, Aloha Oc. Ramona, Juanita, Rose Marie, Onward

Christian Sohlicrc., Sally of My Dreams.
River, Over There. Ma Cherie.
l'aloma. Sweet Adeline, I've Got a Feeling,
True, Parade of Wooden Soldiers,
Gang’s All Here, and hundreds of others.

Carolina Sloon, 1 Faw Down & Go Boom, Weary
Long Way to Tipperary, Make Believe,

Desert Seng, I-a

Fagan Love Song, When My Dreams Come
l,and of Sleepy W ater,
An unfailing source of amusement.

Ifaii the
You can

Turkey in Straw,

delight your friends for hours and play tunc after tunc simply by chang-

ing rolls. Small in size,

fitting your pocket,
tickling, toe-tingling tunc power

yet mighty in its finger-

Not a toy, but a genuine musical

instrument and the life of any party. One Roll free with each Rolmonica.

Extra Rolls always
rach, all postpaid.

A Dr luxe
ILimlsomj binding.
kind in existence
the newest
unusual nnd
unprocurable elsewhere.
etc.

novelties,

obtainable;
New Rolls added each month.

Edition of our
i Bigger and better than ever.
Nearly 6S0 pages of all the latest tricks in magic,
puzzles,
interesting books,
Remit by Stamps,
Canadian and Foreign Stamps also accepted

complete list with each instrument.
Frier with 1 Roll $1.80; Extra Rolls 10c

n«-w C.it.ilogue mailed on receipt of 25c.
Only book of its

games, sporting goods, rubber stamps,
curiosities in seeds and plants, etc.,
Coin, Money Order, Check,

button almost anywhere—card board boxes
ipes, stiff calendars, on tho wall behind n plcture
rame, etc. Button is so light and small it cannol
bo detected. Persons can bo overheard witho
suspecting it. You can listen In on conversauons
n another room. A deaf person in the audionco
Connected to phonograph,
piano or other musical instrument, musio can bo
heard hundreds of feet away. Button may bo used to renew telephono
transmitters; oken makes an old lino “talk up” when nothing else will. The
deal mlcrophonn for radio use; carries heavy current nnd is extremely sensi-
tivo. Amplifies radio signal*. Countle-s ofc.'cr similar uses will suggest
themselves. Experimenters find tho button useful fo- hundreds ox ex erl
ments along tho lines of telephones, amplifiers, hud speakers, oto.
fascinating stunts may bo devised, such ns holding tho button al
throat or chest to reproduce speech without sound” waves. PRIC

MAGICIAN’S BOX OF TRICKS

Apparatus and Directions for a Number of .Mys-
tcrioua Trick., Enough for

an Entire Evenlng* S10Q

Entertainment .

Anyone Can Do Them

ainst lho
»1.00.

It is gTcat fun mystifying your
frlends Get this Conjurer’s Cabi-
et, ou will bo tho cleverest

fellnw In your dlstrlct I't contain«
the apparatus_for ten first-clase
tricks, including Tho RIMAGIO
a
wcodcnballisplacedinside.. andupo(n
replacing tho lid has disappeared
end is found insomeonorlso’epoek-
ct);ThoHINDOOTIUCK CARDS
(can bo made to ebango com pletelyl
no less than five fime«); D1S-
PPEARING COIN BOX (a coin, placed in tho wooden box: v vamshes
/entlre_lrv or changes into n coin of another denomination); Tho GLASS GO
K (acoin is dropped into @ glars of water and when tho water in
oured out tho coin has vanlshed and Is und eomcwheroclsc); tho RIBBON,

)
ACTORY FROM THE MO K (o oeemlngly endless su/gpl\{ of
colored aper rihlmns comes out ol our mouth); tho
ERCUIEP (a handkerchlef held in tho hand mysterlousl vamshes)
[hD WIZARDS RING COIN TRICK; tho ENC

AN no
ono but yourself is abln to mako n lay dnwn) tho GREAT HAT AND D I((,
TRICK “(alargedicois plarcd on top of n hat, d|snpx>eare nnd |sf0und under-

RAFAMMEARP Ong has touched tho hgg ..nnd dast, but ho GREAT

OSUusuallyundersmodwnh mechanical
toys, yc!!malankaIKe<7pplodd|ngalon?lcn!|mea
longerthan thoordinaryrunoftoys. Itwillperform
dozensofthomostwonderfuletunta. 25c prepaid.

ITCHING Powder

This iS another «rood prac-
tical jokot the intense dis-
comfiture of your victims to
everyone,but themnelvee is
lhoroughly enjoyable. All
thatis necessary to start tho
ball rolllnvtla\o deposita lit-
tlo Jjo wderon a per-
son 5 han nnd tho powder
can bo relied upon to do tho

rout. Tho rcsolt In n vigorous scratch, then eomo
r.oroscratch, midstill sornomore. 10 cbox. 3 boxes
for 23¢ or 75¢ per dozen. Shipped by Express.

ANARCHIST BOMBS

Ono of theso Rrlasa vials
drnp\)ed in a room full of
people will cause moro con-
sternation than a limburger
cheese. Tho smell entirely
dlsappears |n a short time

per Box, 3 Boxes
for 25¢., 75¢
Boxes, 57.5
Kross Boxes.
only by Express-

SNEEZING POWDER

on tho back of your
hand and blow if into
tho air,nnd everyone In
tho room or car will be-
in to encczo without
nowinsr tho reason
why. Itie mostamaz-
Inlr!o bear their ro-

arks, ns they never

«aspecllho real source bunhmk they hnvo caught

it onp_from another etween tho la ing nnd

P. neozmgyou ourselflwlllh havin lhollmoa gour

luo rparties, pO tical meetings, car ride

fmy I\:eamRt {1 Ig erelsaga&herln%ofpeople

1i0* the greatestjoke out. Prico 10¢ 25¢
perdozen- Shipped by Express.

COMICAL
MOTTO RINGS

Lotaofharmlessfunand
emusementwearing th"so

rings. Made in platinoid
finish (to, resem ble plati-
num

enamelold asHIustragted
Prico 25c ea. Postpaid

ATA MAGIC
/0 il tricks

10c

An excellent little
book containing 250
Parlor Trick«
with eard9.coiD».hand-
kerchiefs,egg, ring«,
ghasses etc. So simplo
at a child can per-
form them. Profusely
illus. Sent postpd. to
any address for only
copies (or

ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO

JOHNSON SMITH& C

0O, “*£ Racine,Wis,



